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abst.Tact

Samples for paleomagnetic study were collected from 40

sites in VitiLevu,Fiji. Reliable paleomagnetic directions

were obtained from 22 sites after magnetic Cleaning. These

data cover the age between late Eocene to Pliocene.

Geological study indicates that Viti Levu can be struetually

divided into three stages; Stage 1 (late Eocene to early

Oligocene),Stage 2 (early to middle Miocene) and Stage 3

(late Miocene to Pliocene). The mean paleomagnetic direc-

tion (D,Ⅰ)for each stage is (-10●,-48o)in Stage 1, (-66●,

-26●)in Stage 2 and ト32●,一46●)in Stage 3,respeetively･

Expeeted directions of the geomagnetie field in the

past were calculated from the Australian apparerlt POlar

wander path and were subtracted from the obtained paleomag-

netic directions in geological sequence. Then,the tectonic

movement.in and around the island of Viti Levu with respect

to the Australian Plate was estimated since late Eocene.

The followings were concluded: (1)A clockwise rotation of

about 45●took place during late Oligocene,(2) an ant1-

clockwise rotation of about 75ohave occurred since late

Miocene,and (3) the Eular poles of these rotations were

situated in or near Fiji.

A tectonic history of the Fiji region since late

Eocene,possible to explain the episodes of clockwise and

anticlockwise rotations of Viti Levu,is as follows: Clock-

wise rotational movement in late Oligocene was Closely

related to the formation of the South Fiji Basin and anti-

clockwise rotational movement since late Miocene was closely
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related to the formation of the North Fiji Basin. The

clockwise rotation of Viti Levu had taken place,being

accompanied with a progress of fan-shape SPreading in the

northern h'alf of the South Fiji Basin.in which a system,

R-R-R triple junction of plates,was involved. Subsequent

anticlockwise rotation of Viti Levu was the movement

explained as .'ball bearing" rotation accommodated by

antithetical transform faults ccompanied with the spreading

of the North Fiji Basin.
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I Introduction

Fiji iB One Of the island nations located in the south-

westPacific. The largest island,VitiLevu,and the 8eCOnd

largest island,Vanua Levulare encircled by about 320 smal-

1er islands. Sever81 types of topographic unit border and

subdivide a surrounding area of Fiji (Fig. 1) Suggesting

that the tectonic history Of this area iB not Simple.

Within a region between the New Hebrides and t.he Tonga-

Eermadic trench-island arc Systems tBimply ''the Fiji

region'■).there are threebasins,i.e.the North FijiBasin,

the South FijiBasin and the Lau Basin - H8rVe Trough. The

North FijiBasin and the South FijiBasin are divided by the

Hunter Fracture Zone and the South Fiji Basin and the Lau

BaBin - Harve Trough are divided by the Lau-Colvill Ridges.

Fiji islands join the 廿unter Fracttlre Zone and the Lau

Ridge. Explanations of the origin and development of com-

Flex physiographic and geologic structure in the region have

been made by several earth scientists within the framevork

of the theory of plate tectonics (e.蛋. Chase,1971; Green

and Cullen,1973;Rroenke,1984;Brocher,1985-a). 工t could

be Summari2:ed from their discussion that; tl) two major

p18t.e,i.e.theAustr81i8n and the Pacific Plates,have been

converged at the Fiji region since Paleogene,(2)the plate

boundaries in the convergence region were repeatedly reor-

ganiEed accompanied by various tectoni(3eVentS,e.g. back-

arc spreading.roll-back of trenches and initiation,termト

nation of trenches and so on. The situation of Fiji islands

should be repeatedly changed by Such reorganizations of the

3



Fig･ 1 Simplified bathy叫etric nap of the adjacent sea of
Viti IJeVu,Fiji..

Water depth is shoIJn by every 2000m contour. Data for
the JnaP are taken from the lnternational Hydrographic Or-

gani2;ation (1982).
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the plate boundaries. Therefore,it must be important to

throw light on the tectonic history of VitiLevu in order to

underst.and the tectonic history of the Fiji region,where

the oceanic plates have converged since Paleogene and the

tectonics of the region may be a clue to solution of a nun-

ber of fundamental problems (Uyeda,1986) in understanding

the subduct.ion tectonics.

Paleomagnetic study of Viti Levu is particularly useful

in unraveling the tectonic history in and around the island,

because paleomagnetic methods are generally useful to detect

and measure the relative movement and rotat.ion of different

tectonic units on both a global and subcontinental scale.

Viti IJeVu is the most suitable island for paleomagnetic

study in Fiji islands,because the oldest rocks (late

Eocene) in Fiji crop out in Viti IJeVu and various volcanic

and Sedimentary rocks,ranging from late Eocene to Pleis-

tocene,are widely distributed in the island (Rodda,1967).

The remanent magnetization of rocks from Viti Levu,Fiji has

been described by several authors (Tarling,1967,' James and

Falvey,1918;Malahoff et a1.,1982-b). Malahoff(1970)made

a speculative proposal that the FijiPlatform had under gone

anticlockwise rotation based on earthquake distribution and

submarine morphology,and some of the paleomagnetic results

of these authors seem to support this hypothesis (James and

Falvey,1978',Malahoff et.a1.. 1982-b).

The present paper gives further results from some sites

almost the Same aS Some Of these authorSJ,and also froth

different sitels. The purpose of the present Study is to

investigate more thoroughly the direction of the magnetiza-
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tion of rocks distributed in Viti Levu from late Eocene to

Pliocene,and to infer precisely tectonic movements in and

around Viti Levu in this period,based on the paleomagnetic

results.
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工工Outline of geology and 8aJZLpling 8iteS

工工-IOutline ofgeology

The geology of Fiji ha8 been studied by Rodda t1967,

1974,1975) and is reviewed by Rodda and Xroenke (1984).

According to his st.udies and their review,the geqlogy of

VitiLevu could be sunnari21ed as follows:

Fig. 2 is a simplified geological nap and Fig. 3

5tratigraphical columns of the island. The oldest rocks in

Fiji are found in western and 80uthern ∨it.i Levu and are

those of the formations classified as the lower Wainimala

Group. These rocks inc!lude dacite tuffS interbedded with

upper Eocene (Tertiary bJ limestoneS and pillotJbasalts and

were intruded by a lowerOligocene tonalite stock nearWadi,

amember ofthe lower Colo Group,dated at 34Ma. An uncon-

formity is believed to separate the lower and upper

Wainimala Groups in both western and SOuthern Viti Levu,

although no boundary has been napped between-the two sub一

groups in western Viti Levu. The Wainihala Group is con -

posed of island-arc tholeiite and forms the exposed ･basement

of the island. An angularunconformity in southeastern Viti

Levu between rocks of t.he Wainimala Group and the overlying

Savura Volcanic Group led to the Suggestion that the

Wainimala Group there could be Eocene in age. It appears

that may be a lacuna in Oligocene and lower Miocene in Viti

Levu.80 the Wainimala Group rocks of southern and 80uth-

western VitiLevu could be latest lヨocene or earliestMiocene

in 8ge.
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Gabbro and tonalite stocks of Colo Platonic Suite were

intruded in two periods,in Oligocene and in middle and late

Miocene. The plutons,ranging from 12.3-7.5 Ma in age lJere

emplaced synorogenically into anticlinal folds across

southern Vit,i Levu; widespread greenschist metamorphism

occurred at the same time.

The Sigatoka Sedimentary Group is latest Oligocene to

middle Miocene and probably older than all Miocene Colo

stocks,and overlies some of the volcanic rocks of the

WainiTTtala Group in the tィest･ The Savura Volcanic Group,

basalt･to rhyolite, is thought to be also middle Miocene and

rests unconformably on rocks of the Wainimala GrotAp in the

southeast.

The rocks of these Groups are unconformably covered by

Mio-Pliocene sedimentary rocks with some andesite of the Bal

Nadi and Navosa Sedimentary Groups and the Medrausucu Group.

Calc-alkaline andesite were erupted in southeastern Viti

Levu,and probably fartherwest,between 6 and 5.5Ma.

A belt of younger eruptive and intrusive rocks ranging

in age from 5.5 to 3 Ma t.rends E-NE across northern Viti

Levu. The belt contains the Koroimavua and Ba Volcanic

Groups and includes associated monzonite and olivine

monzonite stocks and sills･ The Xoroimavua･Volcanic Group

is early Pli.ocene and overlies the Nadi Group. The Ba

Volcanic Group is mostly basalt with some andesite and other

differentiates and originated froTn Several volcanic centers

in t.he north. Two of the volcanoes are the Tavua VolcLano in

northern Viti Levu and the calc-alkaline RakirakiVolcano in

the northeast. The rocks of the Group a.re mostly Pliocene

lO



to Pleistocene,but some of the basal rocks may be upper

Mioeene.

The Verata Sedimentary Group in the east and the Cuvu

Sedimentary Group in the southwest are both Pliocene with

probably some Pleistocene strata in the east of Viti Levu.

Ⅰ工-2 Sampling Bites

Orientated rock samples for paleomagnetic study were

eolleeted f工●om 19 8ites in 1982 and from 21 sites in 1985,

in Viti Levu. The following are the brief descriptions of

the sampling sites with the ages of rocks and Fig. 4 8hows

their approximate locations on the map of the island ofViti

Levu.

Site 82-1:Excavated Cliff of a playing field at Narere. A

part of the Suva Marl,fine grained calcareous sandstone

with rare turfs. Three samples were taken,the highest

ofwhich was at the level predicted for the Gilbert-Gauss

boundary by the line of regression through the 汰-Ar dates

on tufts lower in the sequence (Rodda et a1., 1985). The

samples 1 to 3 are respectively at.33.6,30.9 and 37.5 m

(of siltstone only) above the Purple Marker in the

Standard Sequence of the Suva Marl (Rodda,1986).

Site 82-2:In Wainibuku Creek. Trachytic basalt flow within

baSaltic rudite,Some of which contains the more usual

olivine basalt called Nasinu Basalt,and classified as

the Savura Volcanic Group. As it is overlain by strata

ll
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of latest Miocene to earliest Pliocene,the age is

geologically in the range of latest Oligocene to early

middle-Mi'ocene. The X-Ar date at 6.49 Ma given by

Yaskawa et al. (1985) seems to be too young as compared

with the geologicalpresumption,though it is not in eon-

fliet with the observed stratigraphy.

Site 82-3:By Balenabelo Road. Impure limestone associated

with volcanics and volcaniclastics;being a member of the

Wainimala Group. The limestone crops out on the road and

rldges nearby and it has been dated at middle Miocene

(Coleman,1974),probably early middle-Miocene or about

14Ma.

Site 82-4: By Balenabelo Road,in a creek east of site

n0. 82-3. Basalt (possibly pillowed) of probably about

the same age as the limestone of site no.82-3.

Site 82-5:By Balenabelo Road,as above but on a ridge about

O.5km past the creek. Probably pillowed basalt.

Site 82-6: By Balenabelo Road,exeavation beside the road

about 0.5 km south of site no.82-3. Rhyolit.e or dacite,

being possibly an intrusive within the Wainimala Group.

Site 82-7:By Vatutu Road,1km north-west of Vatutu Village

and beside Nawaka creek. Sandstone and siltstone of the

basal part of the Nadi Sedimentary Group,the age of

which is given as NN. llby Wilcoxon (Easton,1973).

Site 82-8: (17o49.1'S,177●30.8IE) near Namulomulo.

Foraminiferal limestone of the Wainimala Group,dated at

late Eocene (Cole,1960).

Site 82-9:Beside Namosi Creek near Namulomulo. Volcanics

of the Wainimala Group,partly pillowed. 工t Crops out

13



immediat.ely beloIJ St.rat.a Of the Nadi Sedimentary Group,

and is presumed to be of late Eocene age.

Site 82-10: A roadcut on Kings Road about 12 km north of

Lautoka. A flow of augite-olivine basalt belonging to

Nacilau Volcanics of the Ba Volcanic Group. It Was dated

at 4.73 Ma but thought to be somewhat younger (Whelan et.

a1.. 1985ト

Site 82-ll:A roadcut near a disused quarry and 1 kTTtnorth

of site no. 82-10 along Rings Road. Geological descrlp-

tion is as for the site no.82-10.

Site 82-12: く17●39.2'S,177o28･1'E)beside Varaqe Creek･

Partly pillowed basalt or shoshonite lava of Saru

Shoshonite,I(oroyanit-,u Volcano,t.he Ba Volcanic Group.

The age was radiometrically determined at 5.04 Ma

(YaskatJa et a1., 1985).

Site 82-13:In Lomolomo area and the proposed quarry site at

the west end of Sabeto Range. Massive plug-fed lava of

Sabeto Volcanics.the KoroiTnaVua Volcanic Group. The age

in thought to be as for eruptive rocks from nearby dated

at,5.4 Ma (McDougallI1963).

Site 82-14: (17●42.6'S,177●31.9'E) beside Na14ainiu Creek.

One of the cent,erS for Sabeto Volcan阜cs. Augite-biotite

micromonzonite,NatJainiu Creek lntrusives of the

Korolmavua Volcanic Group. Posslbly one of■the dykes

intruding steeply dipping beds of the Na･di Sedimenta･ry

Group. It was dated at 4.9 Ma (Rodda and Xroenke,1984).

Site 82-15: By Queens Road near Yako･ Basalt with common

zeolite amygdales,called I)akadaka Basalt by Skiba

(1964),probably belonging to the Sigatoka Sedimentary

14



Group.

Site 82-16: By Queens Road near Navutu turnoff at Xubuna

River bridge. Intrusive rock (gabbro?) of the Colo

Plutonic Suite. The age is thought to be approximately

lO Ma.

Site 82-17: At 16 km from the east end of Sigatoka River

bridge along Kavanagasau Road,on the side of the hill

Navuwa. PosSibly a plug of massive dacite of the

Wainimala Group. The age is probably middle Miocene.

Site 82-18:At 23 km from the east end of Sigatoka River

bridge along Kavanagasau Road. A dyke of porphyritic

andesite intruding strata of the Sigatoka Sedimentary

Group. The age is possibly middle Miocene and may be

about 14Ma.

Site 82-19: Mau Quarry. Hornblende andesite plug,Mau

Andesite Member of Veisari Sandstonelthe Medrausucu

Group. It was dated at 5.85 Ma (Gill and McDougall,

1973).

Site 85-1:Beside Nawaka Creek about 2 km upstream from site

no. 8217. 刊udstone of the older Wainimala Group; being

presumed to be of Eocene age.

Site 85-2'. Beside Namosi Creek,near Yavuna Village.

Dolerite,Yavuna Stock,a member of the Oligocene Colo

Suite,intruded Within strata of the lower Wainimala

Group. It vaB dated at 34Ma (McDougall,1963).

Site B5-3: Beside Namosi Creek near Namuromuro and very

close to site no. 82-9. Sandstone and mudstone of the

lower Wainimala Group. Their ages are presumed to be of

late Eocene.

15



Site 85-4:A roadcut about 500 m south ofYako Village along

Queens Road and near to site no. 82-15. Calcareous

sandstone including fragments of volcanic rocks,being a

member of the Sigatoka Sedimentary .Group. The age is

thought to be early Oligocene to early Miocene.

Site 85-5: By Queens Road near Navutu turnoff and close to

site no. 82-16. Hornblende gabbro or the Miocene Colo

Suite. The age is thought to be approximately 10 Ma.

Site 85-6'. A roadcut about 500 m northwest of Semo Village

along Queens Road. Volcanic rock (basalt-andesite)

intruding into sedimentary rocks of site no. 85-7. The

age could be between 7 and 9 Ma.

辿 L_月旦ニ7: By Queens Road,the same outcrop with site

no.85-6. Mudstone intruded by the rock of site no.85-6

and its age must be expected to be a little older than

the intrusion at site no.8516.

Site 85-8: At about 18 km from the east end of Sigatoka

River bridge along Kavanagasau Road and very close to

site no.82-17. Dacite of t.he Wainimala Group. The age

is probably middle Miocene.

Site 85-9: By Xavanagasau Road near Raiwaga Village.

Sandstone of the Sigatoka Sedimenta･ry Group and probably

ea.rly to middle Miocene.

Site 85-10:Hillside cliffs of Mavua Village along the river

Sigatoka,regarded as nearby the same place with site no.

82-18. Geological descript.ion is as for the site n0.

82-18.

Site 85-ll: Riverbed outcrop in Raunisosole Creek by

Balenabelo Road,the same place with the site no. 82-4.

16



Geologicaldescription is aS for the site no.82-4.

aiW 2:A roadcut along Queens Road,vest of Sovi Bay.

Volcanic sandstone of the upper Wainimala Group. The age

is somehow around 9 to llm.y.B.P.

邑皇_主旦一旦亘 二王j: A roadcut cliff of well bedded sandstone by

Queens Road in between Vatukarasa and Namada Villages,

being to the Miocene Wainimala Group. The age is almost

the same with the site no.85-12.

Site 85-14:A very fresh roadcut along QueensRoad,the west

of and close to Votua Village,east of Naviti Resort.

Andesite with columnar and pュaty joints could be a sill

whose age cannot be specified yet,but it iS a member of

the upper Wainimala Group,and its origin could be eit.her

Nubu orNaboto Volcano.

Sit.e 85-15;A roadcut about 500m east ofMan Friday Turnoff

along.Queens Road. Tuff of probably a bottom member of

theMioceneWainimala Group.

Site 85-16:By new Queens Road,about 800 m south of Korovou

vil18ge･ Tuvanatu Tuff,probably a bottom member of the

Miocene Wainimala Group.

Site 85-17:Mau Quarry. Sanpling places are not same with

the former site no. 82-19,but geological description is

aS for･the site no.82-19.

Site 85-18:A roadcut along the Rings Road about 1km north

of Wailevu Village. LatJalevu Sandstone Of the Wainimala

Group. The age was given as N 8 or N 9.

Site 85-19:A roadcut along the Kings Road in Naqia Village

and beside Wailou Creek. Lawalevu Sandstone of the

Wainimala Group consisted mainly of limestone and partly

17



ofsandstone. Theage isas forthe siteno.85-12.

Site 85-20:By Kings Road,about half a kilometer southeast

of site no. 85-19. Mudstone of the same formation With

thatofsitemos.85-18and 85-19.

Site 85-21: By Rings Road,outcrops of massive Wailotua

Limestone beside the road in Wailotua village. Itmight

beapartofahugemassoftheEocenecoralreef.

18



工ⅠIPaleozBagnetic mea8urementB

工Ⅰ工-1Sample colleotion

More than five rock samples for the paleomagnetic study

were collected in each Site in Viti lJeVu using a magneto-

Compass for orientation. They were later drilled and cut

into cylindrical 8PeCimens 2.5 cm bot･h in diameter and in

length in the laboratory. As the strike direction of each

sample was measured from Jtlagnetic north with a magneto-

compass,the geomagnetic declination of 13.0●in 1982 and

13.2. in 1985.inferred for the island ofViti Levu from the

IGRF-801 and 王GRF-852 respectively,was added in order to

obtain the true strike direction from geographic north.

The orientation ofbedding plane of the rock-body,from

which paleomagnetic samples were collected,was TneaSured at

each site. If the rock-body have moved after its acquisi-

tion of original magnetiZ:at主on,then orientation correction

is needed for such movement. If original hori2;Ontal of the

rock-body can be defined,for example by determining the

bedding plane in the body,then this plane can be measured

in terms of its strike and dip. The samples Collected from

this body can then be rotated back to their original,pre-

tilt,positions. The measurement Of orientation of bedding

plane was done as follows: In case of layered sedimentary

rockslthe bedding orientation Was determined with the mean

1.1AGA Division IWorking Group 1 (1981)

2.IAGA I)ivislon IWorking Group 1 (1985)
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of orient.at,ion of several layers. In case of massive rocksl

it lJaS estimated with the bedding orientation of strut-

turally associated stratalaユt,bough in some cases it was

unsuccessful to determine the original position of the body

by any met.hods.

ⅠⅠⅠ-2 MeasureTDentS and results

The measurement of direction and intensity of natural

remanent magnetization (NRM) was done with a SCT cryogenic

magnetometer for almost all the specimens and with a splnner

magnetometer for the especially strongly magneti2:ed

specimens of some volcanic rocks. The spinner magnetOmeteT

was designed for measurement of strong magnetizationlusing

a compensating pick-up coil system in a magnetic shield,

since it is difficult to measure the magnetiEation stronger

than lxlO -SAm2 with the cryogenic magnetometer with a maxi-

mum sensitivity of lxlO~llAm2.

All the specimens were demagneti2;ed in an alternating

field in the following way: A few specimens from.each site

tJere progressively demagnetized in steps (Fig. 5,6,and 7)

until a stable direction of magneti2:ation was reached. The

remaining specimens from the same site were then demag-

netized in the field which had been thus determined. For

those sites where the directi.On of magnetization in the

specimens continued to change on application of higher

fields,Several more speciTnenS Were Progressively demag-

netized to determine the peak alternating field at which the

20
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Fig･5 The exa皿ple8 0f norⅡlalized deJAagnetization curves.
The abscissa shows the peak intensity of alternating

field in mT.
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Fig. 6 The examples of the direction change through st.ep-

wise alternating Tnagnet.ic field detnagnet,izat.ion shotJn by t,he
equal area projection.

A number by the side of a point presents the peak in-

tensity of alternating field in mT. Positive dips are shown
by solid circles and negative dips by open circles.
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85-1-5-2(T) 85-1-3-1(AF)

3040 00 1510 5

I

＼25

Fig.7 Typica1 exaAple8 0f the directioTichange of remanent
magnet.i2iation projected on two orthogonal planes(Zijderveld,
1967)corresponding to progre8Bive thermal(T) and alternat-
ing field(AF)demagneti2iation.

Solid and open circles represent horizontal(East･-West
and North-South) and vertical(Upward-Downward and North-
South)components of magnetization,respectively. Numerals
show temperatures of thermal demagneti2iation in ●C or peak
intensity of alternat.ing magnetic field in mT.
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Fig.7 (continued)
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Fig.7 (continued)
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Fi.4.7 (cont.inued)
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Fig.7 (continued)
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dispersion was least･

Concerning the site where the dispersion of magnetic

vectors Was not improved through the above一mentioned AF

demagnetiEation procedlJre,the thermal demagnetization was

attempted on the specimens frofTt もhe site. That is the

specimens were progressively heated up to もhe temperature at

which the intensity of magneti2:ation of the specimens va雪

reduced t.o five per cent of the original one or the diSPer-

sion of magnetic vectors was least.

The mean direction of magnetic vectors,its estimated

precision pa･rameter 良 and the semiangle α 950f くつone of 95%

confidence for the mean direction (Fisher,1953)were calcu-

1ated from the direction of stable magnetization of

specimens thus obtained at each site,and are presented in

Table 1 and 2 With t,he mean intensities of stable magneti2:a-

土ion.

The volume suscept,ibility x of each specimen is calcu-

1ated from t.he value obtained in the following tJay. After

being demagneti2;ed completely,each Specimen was installed

in the sample holder of the cryogenic magnet.ometer,in tJhich

the ambient geomagnetic field was stably trapped with the

superconducting shield,and the intensity of magnetization

induced in the wea･k field trapped around the specimen was

measured.

As the index of the specimen's capability of maintain-

ing a stable remanence,the Konigsberger ratio Qr was calcu-

1ated as Qr =NRM/xtI,where H is the geomagnetic field at

each sampling site,inferred from the TGRFs. As the quan-

tity describing stability against alternating fields,median

32



destructive field (MDF),thedemagneti2:ing field required to

reducethe initialNRM intensitybyhalf,Wasdetermined for

each specimen. 工n Table 1 and 2 are given the mean

Konigsbergerratioand themeanMDF forallt.hespecimensat

eachSamplingsite.
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IV Paleomagnetic considerat,ion

工V-1Reliabilit.y of results

The magnetic and microscopic properties of t,he samples

do not show any particular charact.eristics indicating either

remarkable stability of magneti2;ation or useless instability

(see in Table 1 and 2),except for the site no. 82-12.

Stable magnetiEation was observed in some sedimentary rocks

and,on the contrary,unstable magneti2;ation was in some

volcanic rocks. In many cases,instabilit.y of NRM TTtay be

due to weathering of rocks in this island as suggested by

Tarling (1967).

The KonigBberger ratio Qr is usually in the range of 2

to 20 in volcani(o rocks and 〉3 in sedimentary rocks. The

ratios shoIJn in Table 1 and 2 are not so good and not. too

sTTlall according to this range. The values of median

destructive f-ield MDF ln Table 1 and 2 are rather low on the

whole,and soTne Of these loIJMDF samples show good grouping

of the direction of their remanent magneti2iation after AF

demagneti2:ation. This indicates the presence of some

magnetically unstable components,i.e.an isothermal or vis-

cous remanent magnetization,that could be remove by the aP-

Plied adequate alternating field.

Microscopic st･udies show that all the samples contain

more or less of a magnetic)splnel phase mineral,presumably

titanomagnetite,but almost none of a rhombohedral of a

hex'agonaLmineral. The peripheral region of some titanomag-

netite might have been altered into titanomaghemite by low
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temperature oxidation,as the color of peripheral region is

observed to be slightly different from that of the inner

part of themineralunder themicroscope.

The grain Si2;e Of JtLagnetic minerals,not too big nor

very smallaS Shown in Table 1and 2,does not seem t.o show

any correlation With other stability indices. Since the

indices ofmagnetic st.ability have no clear correlat.ion with

each other,it may be the best way to estimate the

reliability of the direction ofmagneti乞ationlwit.h the value

of a 95.

工V12Char&cteristic paleoJA8gnetic directions

Reliable paleomagnetic directions were obtained from

twenty two SiteS,adopting t.he following four criteria to

evaluate the reliability of the result from each site.

(1)Each sit.e has to have at least three individual orien-

tated samples,fr･om which a few SPeCimen are made for

measurement.

(2)The value of α 95 has t.o be smaller than 20●in each

Site.

(3)Themean direction oftnagneti2:ation in each site hasnot

to coincide with the present geomagnetic field before

tectonic correction.

(4)Th母mean direction ofmagneti2;ation in each site has not

tobe a record of transition of geomagnetic field.

The criterion (1) was adopted to reject the site in
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which only one or two orientated samples Were available for

experiment. Although,nope than five orientated rock

samples were collected from each site as mentioned in the

section of 'Isample collection-I,Some samples were broken in

the process of making a cylindrical specimen and some

specimens were smashed into fragments by explosion during

heating for t.hermal demagneti2;ation. Thus.the number of

three in the criterion (1) needed in the present study.

Since,the directions ofmagnetization of the rocks from the

site no. 85-15 are widely spreaded from the mean direction,

t.his site was rejected by the criterion (4).

The mean direction in each age was calculated using the

reliable site一mean direct,ions of corresponding age. The

directions after tectonic correction Were used for calcula-

tion of the mean,while no t.ectonic correction was done in

some sites,in which it was hard t.o obtain available data

for tectonic correction. The reversed polarity directions

were inverted just in the opposite directions as the normal

in calculation of the mean direction in each age.

Polarities were judged from the sign of the inclination

value of magnetization. The positive inclination must have

been observed in the reversed polarity time,aS the present

inclination is negative in Fiji,in southern hemisphere.

Two major unconformities in late Oligocene and in la.te

Miocene are recogni2:ed in Vlti Levu from the geological

st,udies asTnent.toned in the section of I-outline of geology''.

With these unconformities all the paleomagnetic data.were

divided into three time stages,based on the radio771etric and

geologic ages of the rock samples. Stage 1 is late Eocene
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Table 3 Paleotbagnetic directions for each age

V.a.P.
I) 工 α●s P Site 山叫 . I.zlt. α●s

t') (') (') (') (I) (')

StJde1tI.ELte 触 れe-EarlyOligocene)

- 1.4 -3.8
22.2 -44.8

-47.3 -60.6
-35.6 -58.0
169.4 56.6

8
9
1
2
3

l
l
l
l
I

2
2
5
5
5

8
8
8
8
人O

N
N
N
N
R

9
7
9
2
6

●
■
●
●
●

8
3
8
0
8

1
1
1
1

172.9
65.3
47.1
46.6
21.6

1
CO
3
7
5

暮
●
●
●
●

･4一

7
3
2
8

7
6
4
5
6

功e肌 -10.1 -41.9 29.4 tN母 = 5) 35.1 72.1 28.2

Stage2tEa王･ly-NidneMioeene)
-64.5 -4.7 5.4
161.3 10.6 3.0
-33.0 -2.1 3.7
-67.9 -37.1 9.8
65.8 39.6 11.4

102.5 11.1 14.9
71.8 40.2 8.2

-36.0 -37.3 9.7
92.7 7.4 14.8
121.9 43.5 18.6
106.3 19.4 17.9

N 82-2 93.8 25.0
R 82-3 119.9 68.0
N 82-5 11 1.6 53.6
N 82-6 73.2 26.3
R 82-15 58.4 -14.1
R 85-4 86.4 13.6
R 85-5 60.4 -8.9
N 85-7 76.9 56.0
R 85-8 85.3 3.7
R 85-13 69.1 35.9
R 85-14 83.2 18.5

mean -66.0 -25.7 18.8 (NS≡ll) 80.3 26.1 18.1

Stage3-1(hteMiocene)
-39.2 -26.9 2.4 N 82-7 87.6 52.3
-30.3 -50.8 9.5 N 85-6 55.6 59.4

mean -35.5 -38.9 (NB=2)

Stage3-2(払rlyPliooene)
-32.5 -52.0 12.6
123.5 46.4 15.3
165.4 54.2 13.9
-16.0 -39.6 7.5

N 82 - 1 54.8 57.3
R 82 -10 66.4 37.4
R 82 -11 32.7 68.7
N 82 -12 67.9 74.3

neam -29.8 -49.3 16.7 (Ns≡4)

StJde3tI.&tR Hiocene-Pliooene I

m 1 -32.0 -45.9 12.5 tb =6) 63.0 59.3 13.2

btaareaftertectoniccorrection.
I):declinationofremanentm噂IetizationIⅠ :inclir凪tionofrem ent
吋 Ietization, α = : semiangleofconeof95%confidence,P : FDlarity
ofrem ent噛 Ieti2iation,NS :nl血krofsiteforcalculationofmean

directionineachstage,V.G.P..'virtualgeomagneticpュe,lヵng..Ilon-
git血 ofthepSition ofV.G.P..ht.:1atittxleofthepsitionof
V.G.P.
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S

Fig.8 A sl珊 1ryOfcharact.erist.icdirectionftOf m grleti2ntion ineach
stagebyeqⅦ11areapmject.ion.

Site-meandirectionsand95%confidencecirclesarerepresentedby
dotsandthinline,respectively. Themeandirectionsineachstageand
95% confidence circles are shownby a starand a thick line,respec-
tively. Positive inclinationsare shoⅥlaSblack dotsand negative
inclinationsasopendots. stage1 :lateEocene-earlyOligocene,stage
2 :early-middleMiocene,stage3 :lateMiocene-Pliocene.
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to early Oligoctene,Stage 2 is early to middle Miocene and

Stage 3 is late Miocene to Pliocene. Tvo boundaries of the

three stagescorrespond to themajorunconfornity. The mean

paleomagnetic direction for each stage is tabulated in Table

3and shown in Fig.8.

Stage 1 (late Eocene to early Oligocene)

The rocks from five site8 0f the lower Wainimala Group

and the Colo Stock have preserved reliable paleomagnetic

records. The declination of the mean paleomagnetic direc-

tion in this stage is deflected to the west by ten degree

from the present geocentric dipole field (D=0.0●.Ⅰ=-33.0●).

Although these directions lie within 95% confidence level,

the reliability of this paleomagnetic direction can be

confirmed by the presence of both normal and reversed

polaritieB in this stage aB Well as by the good agreement

between both paleomagnetic directions from igneous rocks and

from SediJTLentary rocks. The reliability of the mean direc-

tion is also ascert.ained through the evidence that the

directions before tectonic correction from all the sites in

this st･age aredifferent from the present geomagnetic field.

St.age 2 (lELte tOtbiddleHiocene)

The declination of the mean direction (-66.0',-25.7')

from reliable eleven sites is clearly deflected to thewest,

and the inclination is similar to that of the present

geocentric axial dipole field. The eleven reliable

paleomagnetic directions in this stage are mainly obtained

from both volcanic and sedimentary rocks of the LotJer
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Wainimala Group, the Sigatoka SediTnentary Group and the

Savura Volcanic Group,and also obtained from some or the

Colo Plutonic Suュ.te.

The site-mean directions are grouped into two separate

clusters in antlpodal directions,i.e. ト 50.2■ , -21.Oo) and

(103.8oI 27.6o). These two directions are regarded as of

normal or of reversed polarity according as the inclination

is negative or positive as mentioned already,while the

declinations are deflected to the east or to the west,

respectively. Thus,these paleomagnetic directions must

correctly represent the direction of the ancient geomagnetic

field.

Stage 3 (late Miocene to Pliocene)

The declination of the mean direction (-32.Oo,-45.9●)

in this stage is also clearly deflected to t,he west but the

value is smaller than もhat in Stage 2. Six reliable

paleomagnetic directions from both volcanic a.nd sedimentary

rocks or the Ba Volcanic GrolJp, the Medrausucu Group and the

Nadi Sedimentary Group were used in calculation of the mean

value.

The mean direction from f-our sites or early Pliocene

(see Table 3〉 is comparable With that from the previous

work. Paleomagnetic direction of Viti Levu in early

Pliocene (22●.-37●)had been compiled l⊃y James and F81vey

(1978)using their own data with Tarling's data (1967). The

circle of 95% confidence level of this study satisfactorily

overlaps that of their studies.

The samples from the.site no. 82-1 were collected in
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order to find whether the Gilbert-Gauss boundary occurred at

the expeくつted stratigraphic level. A (コhange from reverse to

normal polarity was found to lie between samples 82-1-1 and

82-1-2 (Table 1). The age of this level was presunled by an

extrapolated regression line as 3.46 Ma (Rodda et a1..

1985),being in reasonable agreement lヾith current polarity

time scales (Cox and I)alrymple, 1967; Mankinen and Dal-

rymple,1979',Harland et a1.,1982)･

Characteristics of the paleomagnetic results･from late

Eocene to Pliocene from Viti Levu are summari2:ed as follows:

(1)The paleomagnetic direction in each stage is held in its

originalcondition.

く2) The declination is largely deflected to the West in

Stage 2. 0n the other hand,the declination in Stage 1

is deflected toward north-north-west. The changes in

declination took place in late Oligocene and also later

than late Miocene.

(3) rrhe changes in inclination is not remarkable bettJeen

these stages.

IV-3Rotat.ion ofViti I,evu

The position of the mean virtual geomagnetiくつPOle with

95% Confidence level in each stage was computed with the

virtual geomagnetic pole in each site and shown in Table 3

and Fig. 9. The virtual geomagnetic pole in each site was

calculated lJith the site mean direction of magnetization,
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Fig. 9 Virtual geomagnetic poles of Viti Levu from Late
Eocene to Pliocene.

The mean pole positions for each stage (stage l :late
Eocene-early Oligocene,stage 2 : early-middle Miocene,
stage 3 :late Miocene-Pliocene)are shown by circles with a
circle of a 95. Apparent polar wander path with ages in
millions of years for the Pacific Plate (Suare2:and Molnar,
1980) and the Australian Plate (McElhinny et a1.,1974) are
expressed by hexagons and squares,respectively.
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assuming that the geonagnetic field has been geocentric

axial dipole. Several studies have been Carried out to

estimate the Australian apparent polar wander path (e.皮.

McElhinny et al‥ 1974; Irving and lrving,1982; Idnurm,

1985 and so on). The apparent polar wander path from

Australia by McElhinny et al. is most suitable for further

discussion in this study,because the density of virtual

geomagnetic pole positions is higher in the duration from

late Eocene to Pliocene than the other authorsl and the

paleomagnetic sampling sites by McElhinny et al.are mostly

spread in the eastern Australia. It does not seem,hotJeVer,

that there is such fundamentaldifferen(コe between the result

of McElhinny et al. and that of the others as it has

influence on the discussion in the present study. The

apparent polar wander path from the Pacific Plate by Suare2:

and Molnar (1980) is used in further discussion in the

present study. Reliability of this apparent polar wander

path was sufficiently discussed in their paper from the

pelagic sedimentdistribution and using a set ofContinental

paleomagnetic data e上c.

The paleomagnetic direction change is caused both by

tectonic movement and by apparent polar wander. If no

tectonic movements in and around Viti Levu have taken place

t<ith respect to t.he Pacific Plate or t.he Australian Plate,

the apparent polar wander path from Viti Levu should

precisely agree with that from either the Pacific Plate or

the Australian Plate. Comparing the apparent polar lJander

path from Viti Levu tJith that from the Australian Plate by

McElhinny et al.or the Pacific Plate by Suareヱ and Molnar,
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no agreement Was found as shown in Fig. 9. でhis indicates

that relative tectonic movement of Viti Levu has taken place

with respect to both the Pacific Plate and the AtjStralia

plate.

Making a point (178.OoE,17.75oS),the representative

of Viti Levu,the geomagnetic declinations and inclinations

were calculated in several ages from the above一mentioned

polar tJander paths and these calculated declinations and

inclinations t4ere Plotted in Fig. 10 as a function of the

age. The amount･of tectonic movement (rotation and parallel

movement,to the meri.dian)of Viti Levu can be estimated from

this Figure,With respect to the Pacific Plate or the

Australian Plate.

Cr)nsiderable discrepancies bettJeen the paleomagnetic

and calculated declinations of Viti Levu indicate that the

islarld of Viti Levu rotated relatively as a micro plate.

Moreover,twice rotational movements are detected from the

change or declination. The poles of these rotations can be

situated in Fiji or not so far from Fijilbecause the

paleomagnetic inclination of Viti Levu is very similar to

both calculated inclinations from the Australian Plate and

from the Pacific Plate as shown in Fig. 10,and this fact

also TTleanS that the tectonic movement parallel to the

meridian is hardly detected as the movement relative to

either the Australian Plate or the Pacific Plate.

The anticlockwise rotation of about 75.0f Viti Levu

wit.h respect to the Australian Plate since late Miocene is

estimated from the evidence that the paleomagnetic declina-

tion of Viti Levu in Stage 2 is -66oand, contrary, the
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calculated declination from the Australian Plate from 15 to

20 Ma is +10 .. Intermediate value ofdifference in declina-

tion from late Miocene to Pliocene supports the existence of

this anticlocktJise rotation ofViti Levu:That is,the value

of -35●was obtained from t.he difference between the

paleomagnetic declination of Viti Levu (D=-32●) in Stage 3

and the calculat.ed declination of Viti Levu from the

Australian Pュa.t,e (D=+3o) from 0 to 5 Ma. Paleomagnetic

result in Stage 3 may show characteristic directions

acquired during the period of rotation ofViti Levu.

The clockt･Jise rotation of Viti lJeVu in late Oligocene

is estimated in the sanle manner. The value of the declina-

Lion of Viti Levu expected from the Australian Plate in this

period is 200 as a result of calculation of the mean value

of calculated declinations in this period,i.e. 22●;25-35

Ma and 190 ; 40-50 Ma. The value of -30 ● was obtained by

subtracting this mean value from the paleomagnetic declina-

tion 卜 10o)of-vitiTJeVu in Stage 1. The difference between

these values ll30°in Stage 1 and -75oin Stage 2) suggests

that･the clocktJise rotation of 45o took place during the

late Oligocene (33-25 Ma).
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V Di8CuB8ionB about tectonic inplicationB

As mentioned in the preceding section,the followings

are concluded wit.h the paleomagnetic results from ユat.e

Eocene t.o Pliocene in VitiLevu: (1)the clockwise rotation

of 45●of Viti Levu took place during late Oligocene,(2)

the anticlockwise rotation of 75●of Viti Levu has taken

place Since late Miocene,and (3)the Eu18r poles of these

rotations are Situated in or near Fiji. These rotations

mustclosely relate tO the origin and development of complex

physiographicaland geologicalst.ructure in the Fiji region.

The timing,the amount and the direction of these rotation

must be important as a Clue to the origin and the driving

force of these rotations.

A tectonic history from late Eocene to present in the

Fiji region will be described under the construction .

possible to explain these rotations. The Australian Plate

is chosen as a reference frame in this paleogeographic

reconstruction (Fig.12). Relative plateTTLOtion between the

Pacific and t.he Australian Pュat.es was computed from the

rot.ation poles and t.he angular velocities of the plates

determined by Cordon and Jurdy (1986). Calculat.ed relative

motion bettJeen t.he two pュat.es since 42Ma at the position of

Fiji iB Present.ed by a convergent vector (8.6-8.8 cm/yr)

directed almost perpendicular to the meridian in the hot

spot reference frame. Reliability of this not.ion is also

confirmed by the fact that both tendency of the inclination

change wit.h respect to the age and t.he absolute values of

inclination at.the reference point in Viti Levu calculated

49



from the Australian virtual geomagnetic poles are very

similar to those from the Pacific plate. The agreement of

paleomagnetic inclinations can replace with the agreement of

paleolatltudes. For consistency the ages of all magnetic

anomalies and chronostratic scale are reassigned to conform

with the time scale by Harland et al. (1982) and are then

rounded off to the nearest million years. For following

discussion,informations of the volcanism are mainly

referred to Kroenke (1984) and Rodda and Kroenke (1984)and

the magnetic lineation patterns are referred to Malahoff et

a1. 日982-a).

Early history (～ 42 Ma)

The structure between New Caledonia - the Norfolk Ridge

and the Australian Continent had been fundamentally formed

before 43 Ma (Fig. ll). Seafloor spreading in the eastern

margin of the Australian Continent began in late Cretaceous,

displacing the eastern margin of the Australian Continent

formed in the period from late Paleozoic to early Meso7,Oic

＼
(Kroenke,1984). Formation of the New Caledonia Basin,

displacing New Caledonia and the Norfolk Ridge to the north-

east,Seems to have been completed by early Paleocene

(Kroenke,1984). Formation of the Ta§man Basin,displacing

the IJOrd Hove Rise to the east continued to early Eocene

(Welssel and ‖ays,1977). Direction of the plate motion for

the paclflc plate changed in 43 Ma (Morgan,1972;C1ague and

Jarrard,1973;Cordon and Jurdy,1986).
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LateEocene -Early Oligocene (42-33Ma)

Island-arc tectonism along the Vitia2:Ridge began in

the period from late Eocene to early Oligocene and were

probably caused by new subduction 210ne along the Vitia2:

Trenchlunderthrusting of the Pacific Plate beneath the

Australian Plate tRroenke,1984). The initiation of new

subduction Bone may relate to reorgani2:ati(pn of the plate

boundary between the Åust.ralian P上a.te and the Pacific Plate

superveningon the change of the motion of the Pacific

Plate. Following formation of frontal arc in the Vitia2:in

the period from late Eocene to early Oligocene,volcanisn

began along the Vitiaヱ Arc and continued to early Miocene.

OnVitiLevu,VitiaRlArc magmatic activity is represent.ed by

a tonalite intrusion into the lower Wainimala Group (Rodda

and Eroenke,1984).

LateOligocene (33-25Ma)

The timing (33-25Ma)and the amount (45●)ofclockwise

rotation of the Viti Levu are a clue to the origin of

rotation (Fig. 12-a and b). The South Fiji Basin formed

during late Oligocene by back-arc spreading marginal to the

Lau-Tonga arc-trench systeTn (Ramp,1986). Magnetic anomaly

lineations 12 to 7A have been tJidely napped (Watts et 81.,

1977; Davey,1982;Malahoff et a1.,1982-a)and anomaly 13

has been locally identified (Malahoff et.al.1 1982-a),

indicating t.hat the sea floor producingbetween 34Ma and 27

Ma involved a R-R-R triple Junction. The clockwise rotation

of Viti Levu with its northwest limb took place and the fan

shaped northern half of the South Fiji Basin were formed
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Fig. ll Principal phy-qiographic features between the
Australian continent.and the Fiji region.
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with the progress of spreading of the South Fiji Basin from

a system involving a triple junction (Fig.12-b). The angle

bettJeen the direction of anomaly 12 in the central part of

eastern limb and that in the central part of north western

limb is approximately 45●. This angle agrees with the

amount of the rotation of Viti Levu. Clockwise rotation of

Viti Levu and formation of the South Fiji Basin can be

explained by introducing more plateboundaries,e.g.spread-

ing ridges,between the Australian Plate and the Pacific

Platemargins.

Early -Hiddle Hiocene (25-llHa)

Reorgani2:ation of the boundary between the Australian

Plate and the pacific Plate was completed in the early

Miocene (Rroenke,1984). A brief period of volcanic

activity and the deposition of coarse,elastic sediment in

the period from early to middle Miocene in the Vitia2;Arc

and VitiLevu maybe related to reactivation of a southwest-

dipping subduction 2:One beneath the Vitiaz-Fiji Arc.

(kroenkeI1984; Rodda and Xroenke,1984). Passive arc

volcanism in the period from early to middle Miocene in the

Vitiaz-Fiji Arc seems to be influenced by a oblique subdue-

tion and/orby a collision of the Ontong-Java Plateau to the

Vitiaz Trench. This possibility is suggested from plate

reconstruction using the data of rotation poles and angular

velocities of the Australian Plate and the Pacific Plate by

Gordon 8nd Jurdy t1986). Oblique subduction is inferred

from the evidence thatWNW-ESE trend of t.he VitiaZ;Trench iS

almost parallel to the relative plate motion and the
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(A) 3〕Ma

180170E

Fig. 12 Schematic diagrams of tectonic evolution of the
Fiji region in coordinate system fixed With respect to the
Australian Plate.

Arrowsshow obtainedpaleomagneticdirectionsofVitiLevu for
each stage tl:stage 1,late Eocene -earlyOligocene,2:stage 2,
early一middle Miocene,3:stage 3,late Miocene -Pliocene). Present
nort･hdirectionwithres阿 ttOVitilRvu isrepresentedbyanarrow,P.
Ticks show the location oftheupperplate ina subduction zone. The
failed sutxluction is shoⅥ1tJith unfilled ticks. Sea floor spreading
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(B) 25MQ

170E 180

Fig･ 12 (continued) centersareshownbydoubleruled 〕ines,
transfo- fault zones are by thick sir唱Ie-ruled linesl弧d by dashed
lineswhereuncertainor inactive･ Magneticanomaly lineationsare
shownbythin ユineswithanomalynumberstaken fromMalahoffeta1.
日982-a)･ The directions and rates ofrelativemotion between the
Australま- Plateandthe鮎 ificPlateare tぬen from Cordon-a Jurdy
(1986)NldshownbyunfilledarrowsI Thenorthdirectionrepresentedto
thevirtualgeo.TngnCt･icnort･hpュefromMcElhinnyetal.(1974)isshown
byanarrowinthewestoftheNewZealand.
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Fig･ 12 fcontinued)
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Fig.12 (continued)
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collision is inferred from paleO-position of the Ontong-Java

Plat.eau (Fig. 12-b and c).

The onset of volcanic activity along the combined

Lau-Tonga volcanic axis occurred close to the boundary

bettJeen Oligocene and Miocene and continued to Miocene

(I(roenke, 1984). Although convergence between the

Australian Plate and the Pacif-ic Plate t･IaS absorbed beneath

the Lau-Tonga Arc t.hroughout most of Miocene,the Three

Kings Arc and the Loyalty Arc may have been the Bite of

subduction from middle to late Miocene (Rroenke,1984). An

age from middle to late Miocene t15-9 Ma) for the volcanism

along the Three Kings Ridge has been suggested on the basis

of evidence from DSDP Site 206.

でhe missing western limb of the South Fiji Basin,mag-

netic anomaly sequence 7-13,was probably subducted under

the Three Kings Pidge's complex in the period from middle to

late Mio｡ene. Trench morphology indicating northeast ward

subductlon is recognized ln a seismic reflection profile

taken across the South Loyalty Basin southwest of the

Loyalty Ridge (Dubois et a1.. 1974). The subduction 2:One

along the Loyalty Ridge and the Three Kings Ridges seemed to

be joined by a transform fault forming the Cook Fracture

Zone.

Late Miocene - present (ll-0 Ma)

A complex reorgani2:ation of plate boundaries occurred

in late Miocene. The anticlockwise rotation of Viti Levu

may be related もo the reorganization. The Collision of the

Ontong-Java Plateau at the VitiaZlTrench may have stopped
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subduction along the Vitiaz Trench,in close tO middle and

late Miocene boundary tBrocher,1985-b). This collision

probably led to a subsequent reversal of the subduction

polarity to the southwest of the New Hebrides Arc to accom-

modate the ongoing convergence between the Australian and

Pacific Plates, (Brocher1 1985-b). rrhe ongoing divergence

of the currently active trenches has been accompanied by

back-arc spreading in the North FijiBasin tMalahoff et al･,

1982-a). The movement of the New Hebrides trench-arc system

was estimated from paleomagnetic data that the NetJHebrides

Arc showed clockwise rotation of 30osince late Miocene

(Falveyl 1978). N-S orientated magnetic anomalies from 1 to

4 or 5 く0 - 8 or 10 Ma,respectively) are napped in the

southern portion of the North Fiji Basin (Malahoff et all,

1982-a). Although the location,azimuth,and rate of

spreading of the ridges in the northern region of the basin

are still uncertain (Brocher,1985-b),the North Fiji Basin

have been formed since late Miocene involving a RIR-F triple

junction tFig. 12-c and a). The existence of EIW orientated

transform fault.,i.e.Fiji Transform Fault,in the north of

Fiji was suggested based on bathymetry tGreen and Cullen,

1973; Yaskawa et a1.,1984) and seisnot,ectonics (Eguchi.

1984). Both the Fiji Transform Fault and NE-SW trending the

Hunter Fracture Zone in the south of Fijiwere identified as

left-lateral shearzones based on focal mechanism solutions

of shallow earthquakes (Eguchi,1984). The 75oanticlock-

Wise rotation of Viti Levu since late Miocene can be

explained as "ball bearing-I rotation accommodated by

antithetical transform faults,i.e.the FijiTransform Fault
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and the Hunter Fracture Zone,as shown in Fig. 12-a. The

possibility of such mechanism Was discussed in the Western

North America (Beck,1976). The dimension of rotational

rigid block is not certainlhowever it is suggested that one

of the possible boundary is a transform fault zone situated

in the west ofViti Levu (Brocher and Holmes,1985).

N-S trending magnetic lineations comprising anomalies

ll2' (0-3.5 ト1a)are napped over much of the Lau Basin. A1-

though the tectonics of the northern portion of the Lau

Basin is still uncertain,the initi.al rifting of the l｡au-

Tonga TrerlCh and the ongoing divergence of currently active

trenches have been accompanied by back-arc spreading in the

Lau Basin since the t,ime between late Miocene and early

Pliocene (Weissel,1977;Malahoff et a1.,1982-a). A back-

arc spreading has been also recognized in the Havre Trough

(Nalahoff et al一1982a)∫SOuth of the lJau Basin. The view,

that the age of spreading is young,has been supported by

the seismotectonic study,geological study of the island

and,besides,by the following facts in this area: (1)The

acoustic basement is sha､llow and rough,(2)the heat flow is

high and variable,and (3) the sediTnent くつOVer is thin

(Weissel. 1977).

Present plate boundaries are described by Brocher

(1985-b) as follows; (1) convergent boundaries include the

Tonga-Eermadic Trenches lJhere the Pacific Plate is consumed

and the New Hebrides Trench Where the Australian Plate

consumed,(2) divergent boundaries are N-S trending sea-

floor spreading in both もhe North Fiji Basin and the Lan

Basin, and (3) translati-onal boundaries are the Fiji
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Transform Fault which connects the spreading center in the

North Fiji Basin and the Tonga Trench and the Hunter

Fracture Zone which bounds the northern margin of the South

Fiji Basin.
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V工 Conclusions

Remanent magnetization of the rocks collected from Viti

Levu were measured. Relia.bュe paleomagneti｡ data obtained

rr｡m 22 sites can divided into three stages on the basis of

the geological evidence; i.e. (D= -10., I= -48'); late

Eocene - early Oligocene, (D= -66●, I= -26o);early-middle

Miocene and (D= -32t, Ⅰ= 146●);late Miocene - Pliocene.

The paleomagnetic field calculated from the Australian

apparent polar wander path were subtracted and then the

t.ectorlic movement of Viもi Levu with respect to the

Australian Plate were estimated. It was concluded that; (1)

the clockwise rotation of about 45o took place during late

Oligocene,(2) the anticlockwise rotation of about 75'have

occurred since late Miocene,and (3) these Eular poles are

situated in Fiji or near Fiji.

To explain the origins of these rot,ation of Viti Levu

possible tectoni(コ history of the Fiji region was proposed

tJith plate tectonic concept. Clocktヾise rotation in late

Oligocene was closely related to the formation of the Bout.玩

FijiBasin and anticlockwise rotation since late Miocene Was

closely related to the formation of the North Fiji Basin.

Mechanism of the two rotational movements seems to be

different. Fan-shape of the northern half of the South Fiji

Basin were formed and the clockwise rotation of Viti Levu

took place with a progress of the spreading of the basin

from a system involving the R-R-R triple junction. The

anticlockt<ise rotation of Viti Levu was explained as I.ball

bearing" rotation accommodated by anti,thetical transform
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faults accompanied with the spreading of the North Fiji

Basin.

The importance of the Fiji region is that it is one of

a few places where oceanic plates have (oonverged since

Paleogene. The history of the Fiji region suggests that the

modes of reorganization of the plate boundaries were various

in such a convergence zone. Such a consideration of the

region's history based on paleoTtlagnetic data 一寸ill lead to

better understanding of the process of intra oceanic plate

collision.
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