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Three cruises (POP l, SEAPSO 3 and SEAPSO 4) carried out during the 'T our du Monde" 
of the RY. Jean Charcot allow us to obtain new structural and geochemical data for the 
Okinawa. North Fiji and Lau basÎns. Tak:en together, the structural and geochemÎcal data 
illustrate a difference in evolulion stages of these sites. The less evolved stage is represented 
by the Okinawa basin, where accretion is evidenced only by voJcanic intrusion into a thinned 
continental crust . The most evolved stage is illustrated in the North Fiji basin, where the 
present-day accretion can bc dircctly compared 10 the East Pacific Ridge. The Lau basin 
displays an intennediate stage with a complex system of accretionary ridges. This difference 
in the evolution stage is translatcd in the nature and geochemistry of the rocks: in the 
Okinawa trough they arc basalts. andesites and dacitcs enrichcd in hydromagmaphile and 
rare earth elements. In the Lau basi n they are typical N. Morb basalts in the central part 
of the basin and intenncdiate composition between Morb and andesites on Valu Fa ridge. , 
Lastly, the North Fij i basin axis provides only typical Morb basalts, 

Oceanologica Acta, 1990, Volume spécial 10, Actes du Colloque Tour du Monde Jean 
Charcot, 2-3 mars 1989, Paris. 153-163. 

De l'extension intntcratonique a l'ouverture océanique dans les bassins ar
riere Arc: exemples des bassins d'Okinawa, de Lau et Nord Fidj ien 

Trois campagnes (POP l , SEAPSO 3 et SEAPSO 4), réalisées pendant 1e'«Tour du Monde» 
du Jean Charcot, nous ont permis d'obtenir de nouvelles données structurales et géochimi
ques concernant les bassins d'Okinawa, Nord Fidjien et de Lau. Les données structurales 
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et géochirniques illustrent leurs stades d 'évolution différents. Le bassin d·Okinawa. où l'ac
crétion se manifeste uniquement par des intrusions volcaniques dans une croûte continentale 
'lrl1incie. représente le stade le moins évolué. La bassin le plus évolué est le bassin Nord 
Fidjien. où l'accrétion actuelle est en 10US points comparable à celle de la dorsale Est Pa
cifique. Le bassin de Lau représente un stade intennédiaire avec un système complexe. La 
différence d'évolution se traduit dans la nature des roches et leurs caractéristiques géochi
rniques : dans le fossé d'Okinawa. ce sont des basa ltes, des andésites et des dacites enrich ies 
en éléments hygromagmaphi les el en terres rares. Dans le bassin de Lau, cc sont des basaltes 
médioocéaniques typiques dans la partie centrale du bassin. ators que dans la p.1rt ie méri
dionale. sur la ride de Valu Fa, ils sont intennédiaires entre basaltes médioocéaniques et 
andésites. Dans le bassin Nord Fidjien enfin, n'ont été pré levés que des basaltes médioo
céaniques typiques. 

Occal/ologica Acta. 1990, Volume spécial 10, Actes du colloque Tour du Monde. Jean 
Charcot. 2-3 mars 1989. Paris. 153- 163. 

INTRODUCTION 

Sincc the Karig (197 1) defini tion of the West Pacific 
marginal basins. lIumerous geological and geophysical 
investigations have becn made which pennit a more pre· 
cisc dcfini tion and rcveal that the creation and evolUlion 
of there b.1ek-arc basins do not rcsult in a si ngle outcome . 

Duri ng the past fi ve years, the increase in back-arc basin 
studies has rnainly. becn due to several ODP programs 
and to international projcels on sea floor hydrothenllal ac
tivity. Between 1983 and 1987. the French research VesscJ 
"Jean Charcot" completed an "Around the World" pro
gr.tmme. A main goal of the projecl was 10 study accret ion 
and ilS associated processes in the Pacifie Ocean. In order 
to compare Ihcsc proccsses in differem geodynamic con
texl S. part of Ihe studies was focuscd on the baek-arc 
basins of the We.~t and Southwest Pacifie Ocean. 

ln the West P:lci fic Ocean (Fig. 1). the selecled surveyed 
an:as 'Wcrc the South China Sea (Pautol et al.. 1986) and 
the Okin.1wa Trough (Sibuet et al .. 1987) during the Nan
hai and Pop 1 cruises rcspcclively. The objective was lhe 
study of marginal basi ns belween the Eurasi:ln :lnd sub
ducting Pacific pl mes. In the $OUlhwesl Pacific (Fig, 1). 
the scleeted arcas were the Lau and North Fiji basins al 

the bound3/)' of the converging Pacific and Inda
Australian plates. The five erui ses of the Seapso projeci 
were devoted to the study of accretion and convergence 
in this domain . 

The purposc of this papcr is to compare the accretionary 
processes in the Okinawa trough and the Lau and North 
Fiji basins. u~ ing conventional geophysical and geological 
data as weil as lhe multi-narrow-beam high-precision 
bathymctric sy'tem (Scabcam). The main trace element 
and isotopie results of recovered samples are also pre
sentcd here bccause Ihcy constitutc a major basis for com
paring basins. 

A common charactcri stic of thcse Ihrce basins is that they 
are located al the converging boundary belween the 
Paci fic oceanic plate and large continental plates 
(Australia and Eurasia). 
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GwdYnDmic uuil'/.R of ,he OkiI'/.OI<'tl . Norrh Fiji fl'ld wu tHuiru in lhe 
WtSl Pacific. 1. SubcJuclion :onts: 2. Fossil subcJuc' Îon :ontl. 

MAIN CHARACTERISTICS OF THE 
OKINAWA, LAU AND NORTH FIJI BASINS 

The Okinawa Trollgh This is a back-are basin located he
hing Ihe Ryukyu Trench and Ryukyu island arc. The 
trough is 60- 100 km wide in the south and reaches a max
imum widlh of 230 km in the north. The waler depth 
decreases from south (2300 m) to north (200 ml. Accord
ing to Wageman el al. ( 1970). Hennan el al. (1978) and 
Sibuet et al. ( [987) the Okinllwa Trough is a prodUCI of 
Plio-Pleistocene phase of opening whieh devcJopcd within 
Ihe Ryukyu arc and an older (Miocene or older) subsiding 
basin. 11 can he divided in Ihree main domains depending 
on their opcning stage (Fig. 2). 



INTRACRATONIC EXTENSION: OKINAWA, LAU, NORTH AJI BASINS 
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Gwloilical and slruclwul rrwp of Ihe OJ.;i/lawa Irough eSlabiished from In'ailahlt! St!ismic dala (Sibut!1 el al .. 1987). 1. Prt!St!nI·day arc volcanùm: 
2. Trt!nch axis: 3. Normal faulls: 4. Trench slopes alld accrelÎonary comp/ex; $. Taiwan-Sim; foldt!d bell. Circ/es indicale Ihe samp/ing siUs. 

The Northem Okinawa Trough is a stTUcturally-comrolled 
(120-120 km long) inlraconl inemal basin slliking N4O" 
and N6O" and with up 10 8 km of sediment. Considerations 
on the presence of Pliocene rocks in an oil weil (Nash. 
1979) confinned by a dredge haul from the RV "Jean 
Charcot" cru ise imply that Ihe main lilling related to ex
tensional stresses oceurred in late Pliocene - Early Pleis
tocene time and affected the entire sedimentary cover 
(Lelouzey and Kimura, 1985: Sibuet el al., 1987). The 
distribution of half-grabens and liltcd blocks results in a 
roughly N5û", righl-Iateral, "en échelon" trending. Vertical 
displacement and assocÎaled horizontal extension along 
the faul ts bounding the tiltoo blocks increase and dccreasc 
along strike giving the blacks a twiSled geometry. There 
are no transfonn faull s belween the observOO nonnal fa ults 
bounding Ihe extensional grabens. 

The Soulhem Okil/awa Irough is a broad, deep, flat basin 
with more than 2 km of sediments. The Late Pleistocene 
to present-day extension within the basin is recordcd by 
the defonnation and fau lting of the eOlire sedimentary 
sequence and by scarce volcanic intrusions. Seismic pro
fil es suggest Ihat Ihis limited amaunt of the volcanic crust 
may be the fjrsl manifestation of accanic crust (Sibuet el 
al .. 1987). 
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The main pan of the Southem Okinawa trough is a sub
siding continental basin with the amount of extension in
creasing toward the axis. Any neoformed oceanic crust 
must be restriclcd to a very narrow band less than 40 km 
wide, and may consist only of localized volcanic intru
sions. As in the Northem Okinawa lrough, there Îs no 
evidence of transfo"" faults belween the "en échelon" 
axial depressions. 

The Middle Okinawa trough is a tran~ it ional area between 
the northem trough, characterized by a thinned continental 
crust, and the southem Irough characterized by an "en 
échelon" systcm of depressions, the bouom of which is 
interpreled as oceanic crust. This transitional area has been 
named Vamp (VoJcanîc Arc rift Migration Phenomenon 
area) by Sibuet et al. ( 1987) and was mapped by Seabeam 
during the Pop 1 cruise. The bathymetric map shows a 
succession of parallcl ridgcs elongaled N70'-'E. The central 
clongated voJcanic ridge is associated with a posilive mag
netic anomaly (Davagnier et al., 1987). A two-dimensional 
model computed from magnetic anomal ies is consistent 
with these ridges being \inear dyke intruSÎons through a 
thinnOO continental crust rathcr than a product of typical 
sea floor sprcading. 
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ln conclusion. the crealioo orthe Okinawa Trough resulted 
from a polyphase back-arc eXlension reJated 10 Ihe main 
subduction of the Philippine plate bcneath the Eurasian 
plate. This opcning was initiated in the southem ponion 
of the trough and then moved nonhwards. 

The Lau basin (Fig. J) 

He is located al the convergent boundary between lhe 
Pacific and the Indo-Auslralian plates between the Tonga 
arc tO the west and the Lau-Colville ridge 10 Ihe east Ils 
width decreases from 300 km at 16°S 10 Icss Ihan 100 km 
al 24°5. The magnetic anomalies pattern and elevated heat 
llow values and the relative shaUow deplh favou r the for
malion of the Lau basin by an active spreading centre 
(5c1ater et al .. 1972; Hawkins. 1974: Hawkins and Mel
chior. 1985). The Lau basin was surveyed during IWO re
cenl croises or the RV "Jean Charcot" (Seapso 4-1986 and 
Papnoum- 1987) Addilionally, two croises of the RV 
"Sonne" mainly focussed on the southern part of the basin 
between 19"S and 23°S. 

III the .fourhern part of the ha.~in, between 19"5 and 23°$, 
previous studies pennÎlfed the distinction of IWO major 
featurcs (Foucher et al., 1988: Ruellan et al., in press) 
(Fig. 4). 

NORTH 

1 

F I JI 

The Valu Fa ridge is an elongated volcanîc ridge striking 
N15-20 parallel 10 the Tonga and Tofua arcs. A multi
channel seismic profile (Monon and Sleep. 1985) shows 
a strong deep refleclor bcneath the ridge, which has been 
interpreted to he the tOp of a 3.5 km deep magma chambcr. 
The Valu Fa ridgc was intcnsively surveyed during the 
5capso 4, Papnoum and S035-S048 (RV "Sonne") 
croises. Complete Seabeam coverage belween 21 °15'S and 
22"42'S shows that Ihe ridge is dividcd in IwO N15-20 
slriking segments, 7 10 10 km wide and 200 10 500 m high. 
The ridge crest is a dome al a relatively constant deplh 
o f 1900 m, over mosl of its lenglh but deepening at its 
nonh end. Nonh of 21"26'S Ihere is a 100 m depth axial 
graben appcars al Ihe dop of Ihis feature. The seismic data 
indicate Ihat Ihe ridge extends as far nonh as 20'50'S 
bencath the scdimcntary coyer. 

The second major fealu re of the Lau basin is a N-S system 
of c10ngatcd horsts and gr.1bens overlaid by a thin (Jess 
than 200 m) sedimentary cover eXlending on both sides 
of the Valu Fa ridge (Fig. 5). In its axial pan. cenlred on 
1760)()'E, bctween 18"30'5 and 2Z05. appears a ridge 
charactcrizcd by an clcvatcd topography and a total lack 
of sedimentary coyer. This lopographic axis may corres
pond to the central magnelic lineal ion defined by Weissel 
(1977) and Larue et al. (1982). From south to nonh, Ihe 
linearity of the axis is disturbcd by transverse structures 
which look Iike overlapping spreading centres, offsels and 
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lNTRACRATONIC EXTENSION: OKINAWA, LAU. NORTH A JI BASINS 
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the strike-slipe effects of N45 faults. This N45 fault pat
tern appears to elttend outside of the axial region, on both 
sides of Valu Fa ridge (Fig. 4). 
111 the IlOrtherll part of the baSill, the N20 axis described 
by Stackelberg et al. (1985) can he interpretcd as the 
northern prolongation of the N-S axis existing south of 
18"30'S. Northward, the main feature is the NI40 Irending 
Peggy ridge. This 30 km wide, 150 km long and 500 m 
high ridge is inlerpreted as a NW-SE accrctionary system 
!ocated at the junction between the N20 axis, the nonhem 
part of the North Fiji basin and the poorly known north
eaSlem par of the Lau basin. These three features defme 
a triple junction located around 17°S. The nature of this 
triple junction (RR.R. or R.R.FZ.) depends on whether 
the Peggy ridge is truly an accretion axis or perhaps a 
fracture zone. 

Magnetic data (Sclater et al., 1972; Lawver et al., 1976; 
Weissel, 1976; Malahoff et al., 1979, 1982) confinn the 
existance of N-S lineations in the central pan of the basin. 
However. spreading ages proposed by differem authors 
vary between 5 and 2.5 Ma. Davagnier (1986) intcrprelCd 
that magnctic and seismic profiles are consistenl with an 
opening age around 3 Ma, synchronous with the last 
spreading rearrangement in the North Fiji basin (Auzende 
el al., 1988; Ruellan et al., in presse). 

ln ils southern part, the Lau basin eould be considered a 
back-arc basin which began 10 open 3 Ma ago along a 
NS spreading axis. The N45 strike-slip faults previously 
described would represent the flow !ines of the spreading 
(Ruellan el al., in press). In this scenario, the relalionships 
between the strike-slip motion anf the rotation of the 
Tonga arc resulted in Ihe rccent creation of the Valu Fa 
ridge as a deltlral transtensional system. This model could 
explain the uplift of Valu Fa and ils present-day activ ity. 

In its northem part, the kinematic evolution of the Lau 
basin must he c10sely relaled to the southem pan of the 
North Fiji basin and also to the Tonga arc. This part of 
the basin is extremely complclt and, gjven the poverty of 
data, its structure cannOI presently he detennîned. 

The North Fiji Basin 

He is a marginal basin located belwecn the converging 
pacific and Indo-Australian plates (Fig. 1). Tt is limited 
by tile Vitiaz fossil subduction zone to the North, the New 
Hebrides arc to the west, the Fiji platform to the cast and 
the Matthews-Hunter arc ta the south (Fig. 5). 

The compilation of the Seapso 3 and Kaiyo 87 Seabcam, 
magnetic and single channel seismic data have pennitted 
the dcfinÎtion of the main characteristics of the spreading 
axis of the North Fiji basin (Fig. 6). In the soutbemmost 
pan of the surveyed area, hetwecn 21aS and lSOIO'S, the 
axial domain is chamcterized by an approltimately NS 
trending succession of highs and depressions, about 
200 km wide, decreasing to 160 km near 18°IO'S. This 
fan-shape opening is confinned by the magnetic data 
(Auzende el al., 1988 c and in press) which suggest a 
7.8 cm/y total spreading rate between anomalies 1 and 2A 
(3Ma) in the south and 5.2 cm/y al 18°IO'S. 
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The axis itself is centred on 173~5'E with an average 
depth of 2600 m. The elevation with respect to the adja
cent oceanic floor is about 200 m. The tmnsvcrse mor
phology of the ridge is highly variable with the presence 
of domes, plateau and faulted grabens. The along-strike 
morphology shows the same variability. Nevertheless, seg
ments a few tens of kilomelfes in length which are limited 
by transverse features (N45 fault s, offsets and overlapping 
spreading centre) can he defined. 

In the south, this area is cul by a large N45 transfonn 
fault which offsets the ridge by aboui 80 km (Maillet et 
al., 1989). From 18°IO'S to 16"4O'S the orientation of the 
spreading axis changes from N-S to N 15-20 exactly at 
the intersection of a N45 fault. The total spreading T'dIe 
in this area is around 4.6 cm/y bctwecn anomalies 1 and 
J (Jaramillo-O.97 Ma). Anomalies 2 and 2A have not yet 
been identified here. 

North of 16°4O'S, the ridge lrends Nl60. However. the 
precise location of the present-day active axis is difficull 
to define. The accre[Îon system which has becn surveyed 
by seamarc il (Mo~i1a wave cruise, 1986) and Seabeam 
profiling (Seapso 3 (1985) and Kaiyo 87 croises) consists 
of a wide and deep graben (more Ihan 4000 m) flanked 
by two ridges. The axial magnetic anornaly overlaps the 
graben and the eastem ridge but cannot give a precise 
location fo r the active ridge axis. The total width of the 
NI60 system is about 120 km but, given the uncenaimy 
of the axis location, it is nOI possible 10 establish the rate 
of opening accurately. 
Both the (N15-20 and NI60 ridges are flanked by N-S 
horsts and gT'dbcns inherîted from the previous phase of 
opening (Auzende et al. , 1988c). The change of direction 
is youger than 1 Ma. 

The North Fiji fracture zone, another major fealure of the 
North Fiji basin (Chase, 1971 ; Green and Cullen, 1973; 
Camey and MacFarlane, 1982; Brocher and Holmes, 
1985), is delineatcd by numerous seismic events (Ham
burger and Everingham, 1986; hamburger and Isacks, in 
press; louaI and Pelletier, 1989) from 174°E 10 ilS east
ward junction with the northem end of the Tonga trench. 
Focal mcchanisms suggesl strike sl ip sinistral motion 
along the fracture relative to the eastward displacement 
of the northem par of the North Fiji basin with respect 
to the Fiji island platfonn (Hamburger et al., 1988). The 
gcometI)' of the fracture shows a main (N55-60 trend re
layed eastward by a system of highs and depressions 
oriented N-S . This non-linearity associated whh sinistral 
motion has resulted in the formation of pull-apart basi ns 
and compression zones aU along the fracture zone. 

The western end of the North Fiji fraclure zone is the 
third arm of the 16°4O'S triple junetion. Il is mainly evi
dcnced by a wide graben flanked by N60 and N45 faulLs. 
The axial part of the graben is occupied by a 20 km long 
"V" shaped volcanic zone (Lafoy et al.. in press). 

Recent studies (Maillet et al., 1989; Kaiyo 88 shipboard 
scienlific party, in press) have providcd new data con-
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ccming the southem par of the basin between 20"30'S 
and 22"5. At 20"30'S, the axis is eut off and offset east
ward by wide (N45 transfonn faul! . To the south, the axis 
shows li double ridge structure flanked by elevated vol
canic highs. The freshness of the dredged rocks. the 
temperature and manganese anomalies measured (Kaiyo 
88 croise, unpublished data) in the bottom waters and 
the observed axial magnet ic anomaly indicale mat this 
ridge is an active accretionary syStem. The evolution of 
the North Fiji basin can he summarized in Ihree stages 
(Auzcnde el al., 198&). Between 10 Ma and 3 Ma. due 
to the collision betwecn tlle Ontong-Java plateau and the 
Viliaz zone, a reversai of the subduction polarily took 
place bchind the New hebrides arc. The result wasthe 
clockwise rotation of the arc and the opening of the North 
Fiji basin by a NI50 spreading ridge. 3 Ma ago, the New 
Hebrides arc began to coll ide against the "Loyauté" ridge 
which resulled in a change of the tensional stresses and 
to the reorientation of the spreading direction a10ng an 
ax ial N-S ridge. More recently (less Ihan 1 Ma) the strike 
slip motion a10ng the North Fiji fracture zone Ieads to 
the rearrangment of the axis and the initiation of the 
16°4O'S triple junction. 

CRUSTAL GEOCHEMISTRY AND 
EVOLUTION OF BACK-ARC BASINS 

The trace clement data used were obrained by neutron 
activation (C.E.N., Saclay) and XRF analysis (Ifremer, 
Brest). lsotopic dara were obtained at the BRGM, Orléans, 
fo r the Okinawa trough samples and at the GOR, Brest. 
fo r tlle Lau and North Fiji basin samples. Analyses were 
ail performed on fresh rocks. They are presented in a sum
manzed fonn in figure 7 (Boespflug et al.. 1989). 

Okinawa trough 

Dredged basahs. landesites and dacites show chondrite
normalized extended rare carth clement patterns enriched 
in most hydromagmaprule elements. They display large 
negative Ta-Nb anomalies which are characterislic of sub
duction zone environments (Joron and Treuil, 1977; 
Saunders et al. , 1980; Briqueu et al .• 1984; Ryerson and 
Watson. 1987). Sr and Nd isotopie ratios fall within the 
mantle array with a Sr range of 0.7040 10 0.7047 and a 
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Muntle array etiagram showi"S Ihe dijJtrtnt stochtmicat characltri51ics of Iht Okinawa Irough. Lau ami Norlh fïji bas/lIS. fil lM Norlh Fiji oosill. 
lllrul of Ihe sUlllf'les show (.1 N. Morb dtpl~ted p/alltr". Ollly few sampllS art of t"riChlet Marh type. fil Iht ce,,'ral JWrI 0{ Iht Luu BIUill. Iht samples 
h""t u N. Morh Iypt palltm .... ·hilt i" Iht sOIllhtm JWrI Ihq show a sNflNly tnrichal pulltr" wilh Nb and Ta IItgalive allOmaJies. Exttndtd rart 
far/h diagrams OTt druw" Q{'cordi"S la HOU&aWI (1980) ",ilh "ornt(llitariOll valUl'S shqw" i" Briqueu et al. (/984). Symbols us~ au sqllilTts : Okinawo 
lrough: tJiumol/ds : Lu .. lxui" (Valu Fu rietgt) ; triangles : UJu btuin (untrol part); cllCles : Nanh Fiji lxuin. 
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well-correlated range of Nd isotopic composition of .Nd = 
+ 5.3 to + 2.1. Ali samples have higher Cs!Rb ratios 
(0.056) than non-subduction-related oceanic magmas 
(0.013) (White and Patchett, 1984). 

Lau basin 

Two groups of samples were dredged and analysed. The 
tirst one incJudes pillow basails from the central part of 
the basin. They have typical depleted N-MORB type ex
tended rare eanh pattcrns. The second group incJudes 
samples dredged on Valu-Fa Ridge. They display major 
element compositions intermcdiatc between Morb and an
desitic compositions wi th high Cs/Rb ration (0.022). Thet 
have slight ly depleted to enriched extended rare eanh pat
terns with negative Ta-Nb anomalies. In a mantle array 
diagram (figurc 8) the isotopic compositions of both 
groups range from 0.7032 to 0.7036 with .Nd from + 9.8 
to + 7.1. These results arc in good agreement with those 
published by Jenner el al. (1987) and Volpe et al. ( 1988) 
for samples from the central part of the basin. 

Nor th Fiji basin 

Tholeïtic basalts have been dredged along the central 
spreading axis of the basin. Ail samples but one show 
depleted characteristics. The single exception has a 
slightly enriched pattern with no Nb-Ta anomaly, such as 
is found on ridges from matu re ocean basins (E-Morb). 

Sr and Nd isotopic compositions are weil correlated in 
the mantle array. They range t rom 0.7028 to 0.7033 for 
Sr and + 10.4 to + 7.4 for .Nd. 

On the basis of thei r isotopie compositions, two groups 
of samples can be identified. The first group (uSRf'Sr '" 
· 7029, .Nd '" + 9.9) includes samples From the NI5 seg
ment of thc ridge. Thc second group (IS7SRJl6Sr "" . 7032, 
. Nd '" + 7.9) includes samples from the N 160 and NS seg
ments of the ridge. As discussed above, these two seg
ments are relatcd 10 different evolutionary stages of the 
ridge. Their geochemical characteristics refl cet mantlc 
source heterogenei tics in relat ion to the evolution history 
of thc ridgc. 

Comparison of the geochemistry of these three back-arc 
basins shows that both trace element pattcrns and isotopes 
reflect their evolution from 

• an initial rifting stage (Okinawa trough) 2 Ma ago. wi lh 
arc-like characteristics through 

• a spreading stage which slarted in the Lau basin 3 Ma 
ago and where subduction fea tures arc more apparent 
closer to thc arc (Valu-Fa ridge), and 

REFERENCES 

Autende u .. t .• J.P. Eissen. Y. Laroy. P. Genie and J.L. Cha rlou 
(l988a). Sealloor sprcading in the Nonh Fiji Basin (Southwesi Pacifie). 
TeclOnoph)'sks. 146, 317-351. 
Auzende J.I\1 .• E. lIonu. X. Boespnug. S. Dro, J.P. EIsse", J. Hash. 
iRloto, P. liuchon, J. Ishibllshi. Y. Iw~buch i. P. Jilnis, 1\1. Jush ima, 

162 

• a maturc stage with typical Morb Features such as seen 
in the North Fiji basin which stalted to open 10 Ma ago. 

COMPARISON BETWEEN THE OKINAWA, 
NORTH An AND LAU BASINS: 
CONCLUSIONS 

The structural and isotopic geochemistry data give coher
ent infonnation which indicates that the Okinawa. North 
Fiji and Lau back-arc basins show a gradation from an 
embryonic stage to a quilc mature stage in their accre
tionary processes. 

The earliest stage is represented by the Okinawa trough, 
where wc may nOie accretionary phenomena characterized 
by a Plio-Pleistocene intracraionic polyphase evolution 
evolving from simple extension in the continental crust 
to the onset of linear dykes which suggests the firs! stage 
of formation of oceanic crust. The sampled rocks vary 
from basalts to andcsites and dacites characterizcd by sub
duction zone environment isotopie ratios. 

The Lau basin. about 3 Ma old. results from the rotation 
of the Tonga arc in rela tion wÎlh (he eastward subduction 
of the Pacific plate. The structures associated with the 
opening of the Lau basin display a complex accretionary 
system with a RRR or RR fZ triple junction in the north
em par of the basin. In the southem part of the basin, 
the accretion may be distributed along two ridges : a N-S 
one which is not weU known. and the Valu Fa ridge. par
allel tO the Tonga arc. The relative role of these IwO ridges 
is still uncenain. The N-S ridge is characterized by 
tholeitie ba<;alts white on the Valu Fa ridge the geochemis
try indicates an intermediate composition between Morb 
and andesi tic arc . 

The North Fiji basin is older. hs evolution can be sum
marized in two stages: an carly stage characlerized by 
the rotation of the New hebrides arc between 10 and 3 Ma. 
and a second stage characterized by the functioning of a 
N·S accretion axis at Icast in the southem part of the basin. 
This axis is very similar in structure and petrochemistry 
to the East Pacific Rise which shows that the basin is 
mature. Ali the rock samples are of typical Morb com
position. The isotopic compositions confinn the two recent 
stages of evolution of the basin although it is difficuh to 
understand the precise relationships between the superfi
cial structuration and the change of geochemistry chaîdc
terislÎcs. 
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