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Detachment Fault and Oceanic Core Complex: A New Mode of Seafloor Spreading
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Abstract: A new type of seafloor spreading mode has recently been well acknowledged among earth science community. It is dif-
ferent from normal magmatic spreading ridge. It is usually found along the slow or ultraslow spreading ridge where the segment
is amagmatic or depleted in magma. The plate separation is mostly accommodated by detachment fault slipping. The low-angle
large-offset detachment fault will uplift the footwall and exhume lower crust and upper mantle rocks, which is called oceanic
core complex. The oceanic core complex, also named as megamullion, is often marked by corrugations and striations parallel to
the extension direction. This paper presents the characteristics of this new kind of spreading mode based on in-depth argument
about terminology of detachment fault and oceanic core complex. A distribution map of the known oceanic core complex has
been composed. The possible methods and techniques that can be used to recognize oceanic core complexes are also discussed in
this study, and so does the significance of the new findings and its influence on seafloor hydrothermal activity and mineral de-
posit.
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Fig.1 Location of known oceanic core complexes around the world
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Table 1 Distribution information of known oceanic core complexes around the world
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cholke et al.,1998) (& 3a). A 25 < HE J1 5 # —
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Fig.2 The topography of 25°S oceanic core complex along Central
Indian Ridge
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et al.,2003;Blackman et al.,2008).
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i 3 I e A M 5 AR B A 2 RN AT LA
FHE 73 K0 5 1 25 Fh 2 BOR B 5 b TR, Qg 37 5 B2
TG A5 B G A A R S R L G S T R TPE A
A WOBIE S L g 00 I ik T DA =5 T A4 Bl L A0
SR AR RRAE A R 0 B S AE S RE A A
T AR5 BE R R VE A% 2% o 0 3 %) |l W R AR —
PR PO 22 HAS JE 22, A 0 A4 i 2% 1) R AN
SRR AR PEVE A 14°~16°N [ K24 (Fuji-
wara et al.,2003; Okino et al.,2004).%Z 7 & Wi )2
SO | 5 A0 B S A AN F BUE % i 3 oty b 1 ) AR
U A= ol o T A4 7R A BR TR 2 D5 A
TGS, ANV rE BN A Atlantis Bank, K PH 7 A
Atlantis Massif Fl 15°45' N K ¥ ¥ 4¢ & (Dick
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2006) AN [F) A7 28 Y BAT AN [ 19 1 Ak o B2, WOHE
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B X5 T Z 8 (B 3b) i 3 Ak o B A% I &, AT
DUl 22 RPE R 2% 5 1Y %A AH 20 A (Okino et al., 2004 ;
Blackman et al.,2009).
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et al.,2003).3X 6}y X ff 52 B0 M0 6 R YRR —
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Fig.3 Residual mantle Bouguer anomaly (a) and crustal magnetization calculated from magnetic anomaly (b) of the area near

the fifteen-twenty fracture zone, mid-Atlantic ridge
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Locations of microearthquake epicenters and P-wave velocity model at TAG segment along mid-Atlantic ridge
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a FE R A (PEE KT 6.0 km /) F1HE 8 AT
KT 7.5 km/s) 58 28 K P B, B =&
B R P A0 Atlantis Massif 9
R gt S B IX  Dante’s Domes F§ #2 F [X Fll Kane K
A% 4 1Y Babel A1 Cain & £ X (Blackman et al. ,
2009). 24 SR S A7 IS F 1 1 7 5 S 1 X I O AR I AN
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JE o W7 23 SRR Y IR A 23 A R b ) 55 MR U . 22 8
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55 B (Canales et al.,2008).
45 S
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2002).
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P ok Al BERR N a0 BB A2 9 Chapman B X
(Canales and Escartin,2010) (K 5). 5 i JIE Y 5k i
KA R IAEEE M58 E TR KIS, 8 ik
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TR R LE LGB 7 | I T JRy B R b 1 5 0 A
HAEF LA R BRI TR 8l ) 27 48 TR 1,
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TE Z5 A 2 A4 — Tl (7% JEL 8% i D 7% 42 (Canales and
Escartin,2010).
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e Y T

R4 B—— 3L i )

PS5 LASR s W72 R K % 4% 5 O FRAE 19 Chapman 8 2
(Canales and Escartin,2010)

Fig.5 Cartoon showing the ‘Chapman model’ of sea floor
spreading featured in detachment fault and oceanic

core complexes
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