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Soon Young Choi, Chang Hwan Kim, Chan Hong Park and Hyung Rae Kim, 2014, A Geophysical Study on
Spreading Ridges and Hydrothermal Deposits in the North Fiji Basin Using Sea-Surface Magnetic and
Bathymetry Data. Journal of the Geological Society of Korea. v. 50, no. 5, p. 627-641

ABSTRACT: We performed the sea-surface magnetic and bathymetry data using R/V Onnuri in the North Fiji
Basin (KF-1, KF-2 and KF-3 areas) in order to investigate the submarine hydrothermal deposits. The North Fiji
Basin is belong to one of back-arc basins and the active basin that has generated back-arc movement through several
spreading ridges from 12 Ma. The bathymetry of KF-1 shows narrow horst between two NW-SE trending grabens.
The magnetic anomaly of KF-1 exhibit high values in the northern part and low values in the southern and
northeastern parts of the survey area. The RTP (Reduction to the Pole) anomaly of KF-1 displays the detachment
of central spreading axis consistently. The bathymetry of KF-2 represents high topography due to the triple junction
and the rift valley connecting to N-S segment from the triple junction. The magnetic anomaly of KF-2 has high
values in N-S segment and North Fiji Fracture Zone, shown as T-shape anomalies over the triple junction. The
bathymetry of KF-3 presents a dome structure and several seamounts scattered around the spreading axis. The
magnetic anomaly of KF-3 shows high values from south to center and low values in the northern part of the area.
KF-1, KF-2, and KF-3 consistently display high magnetic anomalies at spreading axes. The RTP results of the

¥ Corresponding author: +82-54-780-5340, E-mail: kimch@kKkiost.ac



628

i
My
02
0N
0t
r

1z
[pal
Ofob

N
og
=

0

study areas are similar to the result of the previous studies for the structure of the North Fiji Basin. As for magnetic
data inversion, the spreading ridges of the study areas show Central Anomaly Magnetization High (CAMH) and
low magnetization anomalies areas are mainly identified at the flanks along the axes, indicating possible
hydrothermal deposits. The results of the 2D forward modeling along in A-A’ line in KF-2, with RMS (Root Mean
Square) of 4.212 nT, propose the good correlation of 2D structure model for the spreading axis.

Key words: North Fiji Basin, Submarine hydrothermal deposit, Seafloor bathymetry, Magnetic anomaly, Magnetization

(Soon Young Choi and Chang Hwan Kim, Dokdo Research Center, East Sea Research Institute, Korea Institute
of Ocean Science & Technology, Uljin 767-813, Republic of Korea; Chan Hong Park, Korea Institute of
Ocean Science & Technology, Ansan 426-744, Republic of Korea, Hyung Rae Kim, Dept. of Geoenvironment
Science, Kongju National University, Gongju 314-701, Republic of Korea)
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HFA -2 T2 oA npanp EEof ot
7123} A S| SHiE Bl o) A= slftet
& FRAA NN agEn. §9] 4 9 77
A A G 2 A 2HeF o7 Qe EeEETot
W do] 25 7hst o] 2AEH ol
b 2Hg2 wiamp GFol oFt S EE T WSt

Ho| ot FAE = G4gAdol vhEold = 3l

$2 oj7do] A}, s A G434 s A SHtol
HFA AP O] AR A Theget k-] 9
3 2|2+ 5o ohekst F550] SallE 57t vl
Soto] LS o1F= T E THCE AR F
&= 9Ju|gttH(Choi, 2012). FA|oflA WAE= €
T8/ Aol gl wet o2 FE 7, 4
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o2 3 9RE FeE olEch EI A ETF
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2ekE g 2524 5 /el o8 A& 7HA
3 Qo] A o] e AEiA FEAESE
B2+ 31 QitK(Park et al., 2003; Kim et al., 2008).

1970 t) & el B st Zefukar s sof
A A Eegsol A EAH o|F(Corliss et al,
1978), A M| o8] A Fol|A Fol et FAL
7 A=k =9 AFA%S A Eete o 3f
AGegidol Wol YAHE AYS fuyoe=r
FTHHL AGH AU A F o2 FES 4= e
(Kennett, 1982), BB A| ol A = th=2] FAL
7} AP Efo] Gpghsol thet AR E50] il
tt(Both et al., 1986; Hawkins, 1986; Hawkins
and Helu, 1986; Craig et al., 1987; Urabe, 1987). &
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A 3FE B2 el Bol ntant Aol FAFge
2 3 AN w2 AETFAS B0 £2 3
A& AlFte AAR FSsiF ol visl] 4 gl
E5 EAL 7FR 3 It (Kim et al., 2009).
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2 FE S ol 8 WA AFEE=AEA
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H2ket 22 AHE ol83iM A EAE
e o a2 HAPL 7Rt 53 @Al
F8FES Fole I 72 (Curie)2E o1
o] ¥2 225 7HA HoE 1 ol A 8=
< AHdE Y e W2 AMIE gA Aot o=
A S FAIZNA BaA 28-S wEF =A1H A
At dHi7t YEhUT o E A= FE=Ae &
S5HA AFEE 4= QIti(Tivey et al,, 1993). o]}t B &
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Zone (NFFZ)2o.2 Qs BEajx] &2 Sl 45T
Z(Triple Junction)o] AWt} E3E o] A|7]of &
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B 1] 2] EX]= F9E 8% (Central Spreading
Ridge, CRS)= EZg}5}o] AF EX](Western Basin,
WB), 5% EX|(Eastern Basin, EB), &A% £X]
(Northwestern Basin, NWB), £-55- £X]|(Northeastern
Basin, NEB) 2] c41 Y50 2 718k 4= 9Jch(a 1),
A Tl HAsH= TSN E Y T Hol= o
2F 880 kmo] o]20 37 Southernmost segment,
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7H2] segment$} 27H9] AHFEFFOR =] 9l

RS N-So|o] 7] oA BE71] 72
A 2HA Z9oA BZo=Z N15°, N160°2.2
291w Wslrt EAskaL N15°¢F N160° 2]
Aol AHgRalol fIxReh =] Hota i
22,500 ~ 2,800 m, N15° &#F=2] 224400 m
AE2 Yehdtt PS4 E3(rift valley) X3}
o] &Jgt 2| (graben) P42 FUYFHH Y S
FEol A N15° GRE712] Uetus Fdehdsls
O] LT = HFE oA FF7HA] 82 ~ 5.0 cm/yr
A== ER1=| ¢tk Lagabrielle et al., 1997). & A+
+= N160° segment®] 3|Z == KF-1 (Fx : 173.5°
~173.7°, 9= : -16.2° ~ -16.5°), 2719] A53d 5



630

16°50'S 122 453Fdel| aligsl= KF-2 (F=: 173.7°
~174°, 9% : -16.8° ~ -17.2°), 123 N-S segment]|
G KB-3 (A% : 1734° ~ 173.6°, Y= : -18.7°
~-19.1°) A FoA SAHE SHAAE A A7) A=
£ 283kt 19 2= vissigiz| A Atst
FAR T ARAE A A AT AF2HS 1
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EEE
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S5ttt AR BRI PR 27T 2t
o] Q1= Kongsberg MaritimeA}2] th1] S84
7](Multi-beam echo sounder) EM1202- 0|83} &
skt EM1209] F2-8Fukp= 12 kHzolH
Z|d 11,000 m7HA] =4l& o] 7Festar 2 W&
oF1° HERA A5 aEw Hake Alet @
o AUth E3 EM1202 Al Y 295 A o
150°74A] /] A 288 o QARE 2 Aol
A= 29 22 75°% AdEiste] 4] oF 25 ~ 3 km
oA ok 6 ~ 7 km7IA| S40| 7}ESteE A 4

oA s SFSAH AR5 Al HA |

NW : North Waeslern
NE : North Eastern
W : Western

E :Eastern

CSR : Central Spreading Ridge
KF : Korea-Fiji

NFFZ: North Fiji Fracture Zone

Fig. 1. Tectonic setting of the North Fiji Basin (modified
from Lagabrielle et al., 1997).
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Fig. 2. The bathymetric map of the North Fiji Basin.
Yellow boxes indicate survey areas for this study.
Magnetic data were collected in areas of KF-1, KF-2,
and KF-3.



SHARIAP AR H SHMELXHAIRE OfSet

o] Y1 -go] frk= AH ol Ack AEA 8§ Al
AGAZEE 2P EA Y] sl 242 2 (F 7 60 m)
KA o] G F4sks7] fls) 2T AA 2
]9 oF 3 Hjj o]4+e] Zolgl 200 m AZE FiL A
GAE dQlstien FEit A 54 9 -8 F
A% sl AA AAE ARG A% Foll=
AEA 7} sl A 5 m o el YX|THES
stplom #Ugh ARIES Y &S o 10
knotsZ §-X|3}9 . E5F SealLINK T2 132 3
43t DGPS¢}t AsH Aurg)A], AT A=}
71857 A= D AdA ol gt AA A
A AAE A G5stath SARFS RS
FAFEC] YL ANt 7 ¢ S
3} 2 o] Hl= & E-WHgo 2 sl o 72 X9l
2 NSIFo 2 HEAS F7Iste] 2AE AAlsH

et

4 REHE L 2

U A A FAZA] 2= Unix 2FAA 714
MB-system- ©]-83}%th. MB-system-2 34 2] g
% i@ AtE AEAE Z2O o= A SIS
Z2IY0 2 RE AYE SUARE =Y A
2w glo] Helh 713 Aol ik Az
£ 2 A2 R3] -2 A7 (noise correction) T}
AR, H=EA SR iro] $350t & AIA
ARA = 9119 oz fAE St e
£ Aol e ste A= 7IE2 2 9hE Aol 9]
A=} Mt TR Sk BolR] o] gk Al
ASHE=S St YA, A= B A5 BA"
Ao &% FAEE Hetal o5 SFSH7I0A
ST 2ure] Zhme} ABARES Al A
PYue et AFH o2 ARA Y} g4
A HANBYRE 712 A A7) 42 D A
A=} g ] A S

SRESAA AR Ak BEe] BEAe 4
S22 TYL 01§31 3 Matlab o] 85} 7}
A g 22 AL LI AT YA
AARE 248 97 2A0] ZAJkE A4 2o
ogt A7jo14 B ohleh 1 7o) G vl 4
U= FAdZo] @A 23] Q7] hlzell #4710
& AEE AT FIAEE SR A AAMNoF

SLXZA W o o EZedol ot o7

631

gt} 2 dFtollAl= AA AR 7 2AR
71 AR 27| A& (International Geomagnetic
Reference Field)Ql IGRF 20102 0|83} 4]
A7|1Ap =04 B &S AT X2 W A=
ol &gt A AL Bl A2 WMkE o o Sl A
7101 A&ttt A A7 ol -2 24713 AHA]|
7 A=Al 11 9 2|17 W Aol sk
B2 92150 §17] W&o s glo] FE ol
Zo] &t Yt Aol tE et 89l
AR FH, A7 9ol wE XA B,
=40 AP 5ol Jlom ojFo] A= Bitde
2 A7)0l A% 53] A St 2
271950 wgt FA7 ol 27 EeEkR| 7] whiE
of 7+ 9l HZp o = RE 7|7 AR7 2] kol
w2} 7] o] o] ST (Min et al., 1986). wHEhA]
2 dFoA= G A7) o) e 2 E T RS A
TS eAshe WEHEZ 90°, HZ 0°0) o2 &
Asto] o dthe] A & o &olstA & 4 U=
Z}=3} ¥ ZHReduction to the Pole, RTP)S =35}
At Tivey et al. (1993) A+tofl &Jtd E-EEd
Ao w2 2529 4o s AHdFEo] &
A& QA I A3} @843 A Ee 33t
dH o2 FHsHH Fo| Fal 2 AP 9 Aol ddh
o] FE|= A= Ao] YutHolrh & A4t A
7101 o83l A=3t WMEhkE sty on 7t
2% 2 Parker and Huestis (1974)2] dT-olA A
AlE A2 G} FA A7) o) S GAtsto] AsHE
EE ks WS ANt ABHEEE =E3131
t}. Parker and Huestis (1974)= S|A A @A22}
A7lolaie Asteits £ ATES ol
= LS AAIAE Parker and Huestis (1974)
O] W & Fe ol ighe ARg-sho] - whE A5t
Aro] 7HsRt Aol A B3] EAet
I E F5ke ol f&ste 2 AFolAE o]
WS A-85hleh

4

A

5 Zo} g9l E9]

B2 JFo A= A7A Y-S 242} KF-1, KF-2, KF-3
Al AL &2 o] FARE 35t siA R FPAt=
o AR AR E 5IHH o ZF G535 AR
3 Am A 2] & A Fof| upat At E 9 E oSkt



632

bh
Hy
02
o
0zt

5.1 KF-1 X[

1% 3(a)9} 3(b)= KF-1 X9 9] s|A &S 2+t
2213} 3xkp o 2 @Rt agolh KF-1 A9
EI A ZAo)4 N160° segmentof £33l o.m 4=
4] ©F 2,200 ~ 4,000 me] W&ol 4] x| F(graben)e}
7HkE ApHol F=31sH WEE FHjoltt o] XY
9] AR P2 BEAFKORE FFf Y= F e A+
(graben)$} 71 T R Ato]of| EAf|st= A H o2
FZ AF(horst)7} §4 A ojct. KF-1 A H o] Upeht
= F R AT F 7P 2 Ao 2 S gollA
L ok 10 kmo|H Y& 16°25'SE 7|Fo 8 & |+
7t BERO R A4E X Fo] FolEHA A2 A
Tt A 5 AP 9 B3 442 N160°
segment”} s}te] ALE S 7L opd A1
oA 59| A ¢ L= Il whet &
Aaal Aoz ArdHch 19 4(a)= KF-1 Y
9] AR P} A7|ol S A FHZ 1ol
KF-1 A gL AR & 2.2 oF-300 ~ 150 nT2] HeS
Helok HAH Q] A7 o)t BE= Y FRAA=
AR7 o)1 7F WAl B8kl gl W, 79 &
FoM= AdA oz R ol dd7F YAIshY -
g B8 & A g AR ol 37t gt

07

16°15'S

16° 20"

|04 ';—;

03 s

16° 25'

5
&,

173° 30" 173° 35 173°40'E

01

16° 30"

0 5 10 (km)

B

-4000 -3500 -3000 -2500 (m)

(a)

_,_

rion

t}. 19 4(b)= KF-1 A9 9] s x| gxt A=3 ¥
el A7jol s @ AT 19olt) KF-1 A|Y
O] A=3t SHE Apr| ool £ = URbA I A7)
o)/l vls] A& A Hof F=33E aro| g7t &
Esh= Zo] WEE A=3F MghE 270l
vt o 2 =R YA o HEE wofsl= A&
24 BHFE FAHOR WEEo] B0
geto A om AAA7} dol RESHE Aofo]
o} o2kA KF-1 A g4 2] N160° segmento] 3
Fohe S B2 AE & ARl s
Ao g g e 4= Utk g 1Y FES 7IEAE
£ TYY nA7| ol et ARpr|ol e R E
= ZAZE A8 Eevs AT AF X Fo| 7
8] FoRl= AR o= A= LA Fo| whet &
P50 dF FF o2 ozt AP o)l 7t UEt

tha gzhgch 29 4(c)= KF-1 99 714
P A EE A FES 2go|th Y E R
A8k HolX| groy 79 B AHA| <
ofl= 7t Aol i o] e 53] 19 55
52| Fatol| Aol &F A Akstol 7t Lt
et} aRpstoldiel AR Stol gt AR
HaE 2 X Qs 747 AHA7L IS gE0] =

o W

¢

o)

rr

(b)
Fig. 3. Observed (a) 2D and (b) 3D bathymetry maps of the KF-1 area. The white and black lines of all Fig. 3 are
boundary type axes in North Fiji Basin. The white dotted line in Fig. 3(b) is located at the flanks along axes.
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Fig. 4. (a) Magnetic anomaly, (b) RTP, and (c) calculated magnetization maps of the KF-1 area with bathymetric
contours superposed. The white lines of Fig. 4 are boundary type axes in North Fiji Basin. The red dotted circle
in Fig. 4(c) is a possible hydrothermal deposit.
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Fig. 5. Observed (a) 2D and (b) 3D bathymetry maps of the KF-2 area. The white and black lines of all Fig. 5 are
boundary type axes in North Fiji Basin. The white dotted line in Fig. 5(b) is located at the flanks along axes.
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