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Fig.1 The multibeam bathymetry image and sidescan sonar imagery of OCCs and detachment faults

on the mid-ocean ridgest*19+2¢:%!1
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Table 1 The Global distribution of oceanic core complexes

F 5 ZHRBE ) E X E LA

1 5°S BAE Reston (261
2 130°N JbREE Smith 211
3 Logachev massif |y 2 Fujiwara [12]
4 15°45'N JbREE Macleod &1
5 Kane Megamullion |y i 2 Macleod L1681
6 TAG Massif JbREE deMartin %341
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8 Atlantis Massif | iip: 2 Cann %81

9 Saldanha Massif JL K Miranda %35
10 Atlantis Bank PO AN Baines %361
11 Fuji Dome EEEERE Searle 301
12 62°~65°E FR Cannat 20371
13 Vityaz Megamullion o Drolia 0311
14 25°S o Mithell 2532]
15 125°E REE Okino %001
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Fig. 2 The distribution of OCCs and detachment faults (white stars) along with the spreading rates

of mid-ocean ridges?*"
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Fig.3 The distribution of the OCCs and detachment faults (white stars) along with crustal agel***"
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Fig. 4 Summary of lithology in boreholes 1039D and 735B™!48]

1.3 kMBS QT

REBRAFERBKERSARNENREH. EBRRAMZSENRFTHRENZHERE, X
HBRRELMREEN 10~20 ZMO BN HRE SR EE ", XU KRERLLE THMTTEH, Black-
man I 7EGFSY Atlantis Massif B AR, RARERRERXBEHAENABHHFRENRE . ITE
REBARARENRET DARMGURENEEN0 . FESFENNSRE THE BT E LHAMAA XLk
T8 25 0 X R BE R 200~400 kg/m ™, B I B RAEE S RE FU°H ) EREBRE TMAHS R
B EE RN R ERERKE S KILEEEZRK—MENR.

FERERRAEMIFEEEA M BRAUEZ BREESHE TH PREEER, RETA W EHNEG
Frtowesl . K Dannowski 59 fEJL AT #: 22°19'N R PR 24 4 XIS OBH 31 4R i 3t R A e 45 SR 7T 40
(B 5 : Ay KPP LB ER TR KA 5~7 km [FEE A, P MR MR R, K 2.3 m/s #0345
m/s, FEBERFTRHES T HKMT P IEEER, 7 1.5 km HEEA PREREMAT 7 kn/s, X5
RATANMKRER LA THROBERZ A —B, Ohara %%t Paece Vela Z Hu i) 78 P I 7 B 4544
SrHTE AR SRR T I 5E S, AR 3. 4~5. 5 km, P B BEARL IR, 25 8] >6 km/s. Planert %
FE R R I FERY R R I S R IR LA PR S B B R IR T KB ZEE TR P BCE B (6~7 km/s), SR T
KABRKATE. TEBLEH T REEEMR, h B IRE W E N R F i 6 7 8 BE AR, TS B T 97 5 B2 0 16
AL BERARNBABREE TR P JGEEER.



420 B ¥ M ¥ # B 32%

BE B/km
130 120 110 100 90 80 70 60 50 40 30

_r

RN~ 7
E 4 " \ :’13’
= "v ,/"H"\ /‘/’ 77
N

P/ kmes!

[ S —
pplz2 3 4 5 6 7

Pij‘i:‘i}i‘/km
2 3 4 567

OOM
©

B 5 P i BE R R T IR AR AL Y

Fig. 5 P-wave velocity versus depth profiles
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Fig.6 A modle of asymmetric spreading of detachment faults™"
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Fig.7 A model of the origination of detachment faults™®
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Fig.8 The Rolling Hinge model of the formation of detachment faults™®"?
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Abstract: Oceanic core complexes and detachment faults are important structures on mid-ocean ridges
(MORs) and increasingly become a hot in recent decades. Oceanic core complexes have been widely identi-
fied from the multibeam bathymetry images due to their megmullion structure. Detachment faults are com-
monly long-lived low angle normal faults, and mostly occur at the inside corner of the slow or ultra-slow
spreading ridges with dominant half-spreading rates of 0~10 mm. The detachment faults, with age range
from 0Ma to 10Ma,are associated with asymmetric spreading, representing the spreading is faster and the
detachment faults are active. Drilled cores obtained below the domes of oceanic core complexes indicate a
giant gabbros incursion. Detachment faults are characterized by elevator residual Bouguer gravity anomaly,
high P-wave velocity and uplifted Moho. It has been widely accepted that they would develop at the time
when magma supply was limited, and would be controlled by the rolling-hinge model. In this paper, we
systematically presented some aspects of oceanic core complexes and detachment faults, including their
morphology, global distribution, lithology signatures, geophysical structure, evolutionary mechanism. Fi-
nally ,» we put forward some prospects on the research of oceanic core complexes and detachment faults in
Chinese deep-sea geology and their research in the future.

Key words: oceanic core complexes; detachment faults; megamullion structure; gabbros; P-wave velocity;
asymmetric spreading; magma supply; origin and evolution
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