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Geology of the rift system in the Neorth Fiji Basin: Results of
Japan-France Cooperative Research on board KAIYO 88*

Eiichi HoNzA, Jean-Marie AUZENDE and KAIYO 88 Shiphoard Party**

Abstract: A geological and biological cruise was conducted in the North Fiji Basin on board
the R.V. KAIYO during 13 November to 19 December 1988 based on the Japan-France
cooperative survey designated “STARMER PROJECT”. This project is provided by Science
and Technology Agency of Japan and IFREMER of France, and cooperated with CCOP/SOPAC.
This is an initial report based on the geological observations.

The spreading pattern of the central N-S rift system in the North Fiji Basin is identified
for past 3 million years from the magnetic anomalies. The northern margin of the N-S rift is
bounded by the triple junction of R-R-R. The northeast-eastern rift is shorter and converted
to the transform fault which is traced throughout the northern Fiji with E-W trend. The
N-S fracture zone in the western Fiji Islands turns southwestward in the southern part and
is in a 100 km wide zone with ridges and troughs throughout the zone. This might be once a
rift or a chain of pull-apart basins developed along the whole of the fracture zone, despite
such a feature is only reported in the northern part. Another possibility is that the ridge is
a remnant of an arc, since weak magnetic anomaly is measured in the northwestern part of
the ridge, suggesting remmant of continent. The southern margin of the central N-S rift is
bounded by a NE-SW fracture. A shorter N-S rift develops southward on the 80 km off to
the east of the northern rift. This rift consists of the northern and southern part overlapping
at the central portion. The rift axis has some stages within its development suggested in the
detailed surveyed northern, central and southern areas of the central N-S rift. The central
rift is in an initial stage and the northern rift is in the later stage than the central rift.
Hydrothermal activity is not associated with the rift in an initial stage, but is also associated
with the later stage of rifting as is seen in the northern rift. A white smoker was observed in
the northern rift where the hydrothermal vents develop along a step which is bound by fault

scarps.
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Fig. 3. Magnetic anomaly along the track lines of the KAIYO 87 and 88 cruises in the

central and eastern North Fiji Basin.
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Fig. 4. Whale’s eyz views of the detailed surveyed areas in the central N-S rift. A, the
northern margin; B, the

central portion; C, the southern margin. Distance and height
are based on ths frontal section of the view.

Fig. 5. A white smoker in the northern detailed surveyed area in
the N-S rift.
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area in the N-S rift.

Fig. 6. Organisms in the hot vent of the northern detailed surveyed

Fig. 7. Lava flow of the lava lake

area in the N-S rift.
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Table. 1. Results of the heat flow measurements.

Station Latitude Longitude Water D. Them. C. Ther. G. H.F.
(Core No.) (S) (E) (°C/m) (W/m°C) (mW /m)
St. 25 (PC1) 18°51. 32/ 174°20. 27’ 3039 0.211 0.884 187
St. 26 (PC2) 18°44. 68’ 174°47. 63/ 3098 0.261 0. 870 227
St. 27 (PC3) 17°54. 14’ 175°31. 12/ 2496 0.172 0. 878 151
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PC 1 ‘etitwe: 1g°s1.3258

Longitude: 174°20.27°€

Depth: 2039 m
(Sta.25)  Totalcore: 560 m

La mer 27, 1989

PC 2 |‘Letituge: 18°4468'

Longitude: 174°47.63't

Depth @ 3098m
(Sta.26)  1oigicore: 6.75m

PC 3 etituge: 17°54.143

Longftude: 175°31.12°€
Depth  : 2496 m

(Sta.27) Totelcore: 620m

10YR2/3

Brownlsh black very fine send leysr,

rich {nreddish aggregate.

7.5YR4/3

Brownish very fine celcareous ooze.

10YR4/2

Greyish yellow brown fine sand
Teyer rich in foreminifera.

10YR4/4
Brownish homegeneous calcareous
0oze.

7.5YR4/3
Strongly bioturbed brownish siit
Teyer.

7.5YR3/1

Brownish black fine send layer of 3

cm thickness.

10YR4/4
Brownish celcareous ooze,

Strongly bloturted dark brown very
fine sand layer rich in volcenic ash,

White pod.

10YR4/4
Hemogeneous brownish calcareous
00ze. slightly bioturbed.

10YR2/2
Brownish'black fine sand layers.
rich in volcanic ash.

10YR4/4

Brownlsh homogeneous celcareous
002e.

7.5YR3/3
Dark brown very fine send.
rich in volcenic ash.

i0YRS/4

Oull yellowish brown homogeneous
calcareous ooze.

Columnar sections of the piston

10YRS/4

Dull yellowish brown fine
calcareous ooze. Very soft,
homogeneous, end no sedimentary
structurs.

10YR4/3

Dull yellowish brown calcarsous
ooze,

285Y3/3

Dark olive brown very fine sand.
rich in voicanic ash.

Dark olive brown very fine sand
layer with pumice fragment
(dla.=7mm),

10YR4/4
Brownish calcareous soze rich in
planktonic foreminiferas,

Strongly bioturbed dark olive brown
siit tayer.

White pod.

10YR4/4
Brownish calcareous coze,

Strongly bioturbed derk brownish
calcarsous 0028,

SYR2/1

Brownish black very fine-send or
It which consists of valcanic
glass fragments and oxide patches.

7.5YR3/3

Dark brownish very fine sand leyer
with a thickness of {1 cm richin

— volcanic ash, Lower boundary {s

very sharp. Normatly graded but nc
lamina structure.

(This 1ayer may be correlated to
725¢m (relative length) of PC-1),

o — 25Y6/4

Oull yellowish calcareous layer,

- slightly firmed, Shell fregments(?)
and dark colored porous {ragments
ere contefned In this layer.

Strongly bioturbed dark olive brown
calcareous ooze.

\0YRS/4

Dull yellow(sh brown fine
calcarequs coze.

10YR4/3

Dull yellowish brown calcareous
ooze rich in foraminifers.
7.5YRS/3

Dull brownlsh calcareous ooze.
Strongly bloturbed.

SYR2/1

Brownish black very fine send or
st which consists of glass -
fregments and oxIde patches,

10YR4/3

Dull yelowish brown celcarsous
ooze with thin blackish layer. .
"Strongly bioturbed.

10YR4/2
Grayish yellow brown cslcareous
o0o0ze. Manganese-coated pumice
fragment (die.=13 mm).

10YRS/4
Dull yellowish brown calcareous
00ze.

Bioturbed mottles,

10YRS/4
Dull yellowish brown calcareous
o0ze.

5YR4/1,

Brownish grey very fine sand or
$iit, strongly bioturbed.

10YRS/3

Dull yetlowish brown calcereous
voze with scattered brownish grey
mottles,

SYR4/3

Dull reddish brewn fine end firmed
volcanic glass layer.

10YR5/4

Oull yellowish brawn homogeneous
calcareous ooze.

10YRS/3

Dull yellowish brown calcereous
ooze, scetlered with derk brownish
mottle.

25Y 6/3
Bull yellowish nanno ooze.

10YRS/4

Cull yellowish brown homegeneous
calcarecus 00ze.

cores in the northeastern part of the surveyed area.
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