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Fig. 3 The location (a) and activity cycles (b) of detachment faults in 61°-67°E, Southwest Indian Ocean
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Location and activity cycle are from Cannat et al. , 2009; Magnetic stripes and ages are from Bernard et al. , 2005
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Fig. 4 Evolutionary sketch of detachment faults near mid-ocean ridges
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(a)—MAR, 13°19'N ¥ & W )2, 503 5] A Ryan et al. , 2009;
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(a)—MAR, 13°19'N detachment fault, bathymetry is from Ryan
et al. , 2009; (b)—Mt. Dent detachment fault, from Hayman et
al. , 2011; (¢)—MAR, 13°30'N detachment fault, from Smith et
al. » 2008; (d)— Atlantis Massif detachment fault, from Boschi et
al. , 2006; (e)—Logachev Massif detachment fault, from Fujiwara
et al., 2003; (f)—Kane Megamullion detachment fault,

bathymetry is from Ryan et al. , 2009
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Table 1 Classification of global detachment faults near mid-ocean ridges

9t OCC £ & [UAS e JiT ) B Bk EEBUN

1 13°19'N 13°19'N; 44°55'W MAR m/v MacLeod et al. , 2009  Wilson et al. , 2011

2 22°19'N 22°19'N; 45°20'W MAR m/n Dannowski et al. ,» 2010

3 TAG Massif 26°05'N; 44°45'W MAR m/Nv Canales et al. . 2007

4 25°15'S 25°15'S; 69°45'E CIR /N Sato et al. , 2009

5 Mt. Dent 18°23'N; 81°50'W Cayman Ridge m/N Hayman et al. , 2011

6 13°30'N 13°30'N; 45°00'W MAR A MacLeod et al. . 2009

7 Atlantis Massif 30°05'N; 42°05'W MAR V Blackman et al. , 2014 Boschi et al. , 2006

8 Dragon Flag 37°45'N; 49°39'E SWIR V Yu Zhiteng et al. , 2013

9 49°20'N 49°20'N; 124°40'E AAD A Okino et al. . 2004

10 5°05'S 5°05'S;  11°25'W MAR VI Planert et al. , 2010

11 13°05'N 13°05'N; 44°55'W MAR VI Smith et al. . 2008

12 13°45'N 13°45'N; MAR VI MacLeod et al. , 2009

13 Logachev Massif 14°40'N; 44°55'W MAR Vi Fujiwara et al. , 2003

14 15°45'N 15°45'N; 46°55'W MAR VI Fujiwara et al. , 2003  Grimes et al. , 2011
15 15°50'N 15°50'N; 47°00'W MAR Vi Grimes et al. , 2011 Fujiwara et al. , 2003
16 Kane Megamullion 23°30'N; 45°20'W MAR VI Dick et al. , 2008

17 Dantes Dome 26°40'N; 44°20'E MAR VI Tucholke et al. , 2001

18 SOCC 30°00'N; 42°30'W MAR VI Blackman et al. , 2009

19 WOCC 30°20'N; 43°00'W MAR Vi Blackman et al. , 2009

20 Saldanha Massif 36°34'N; 33°26'W MAR VI Miranda et al. , 2002

21 Vityaz Megamullion 5°15'S CIR VI Drolia et al. , 2005

22 Fuji Dome 28°05'S; 63°42'E SWIR VI Searle et al. , 2003 Cannat et al. » 2009
23 61°-67°E 61°-67°E SWIR VI Cannat et al. , 2009

24 53°E 53°15'N; 36°00'E SWIR VI Zhou Huaiyang et al. , 2013

25 5°6'N 5°06'N;  62°00'E CR VI Han Xiqiu et al. , 2012

26 10°15'N 10°15'N; 57°40'E CR Vi Han Xiqiu et al. , 2012

27 49°20'N 49°20'N; 124°40'E AAD \ Okino et al. , 2004
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Fig. 6 Variation of magmatism during the evolution of detachment faults (taking MAR13°~14°N as an example)
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(a)—Bathymetry in different evolutionary stages of MAR13°~ 14°N (Macleod et al. , 2009); (b)—degree of partial melting in different
stages of MAR13°~14°N, Fpa (%) =19.202— 5. 175Nag + 15. 537Cag/Alg (Niu Yaoling et al. , 1991), calculation of Nag,Cag and Al is

from Niu Yaoling et al. (1996), geochemical data is from Pet DB
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Abstract

Detachment faults near Mid-Ocean Ridges (MOR) and Oceanic Core Complexes (OCC) develop along
the boundaries of slow and ultraslow spreading MOR central rifting, companied with asymmetric oceanic
spreading. The formation and evolution of detachment faults originated from intermittent magmatic cycling
along the MOR central rifting. The size and location of detachment faults vary with their evolution, and
further affects the location of the MOR spreading center. According to the law of off-axis migration of
MOR spreading center, this study divides the evolution process of detachment faults and OCCs into six
stages. Based on classification above, the global 27 detachment faults are further classified. Currently,
most MOR detachment faults are inactive and can be classed as stage VI (such as Logachev Massif and
Kane Megamullion) s and some of them are still active and belong to the stage of III/IV (such as 13°19' N,
MAR and Mt. Dent detachment faults) and stage V ( such as 13°30" N, MAR and Atlantis Massif
detachment faults). During the cycling process of the detachment faults and OCCs from formation to
evolution, perishment, and to new formation, periodic magmatism occurred in central rifting. Meanwhile,
the MOR spreading center started to migrate from the midline of new volcanic zone (NVZ) to the
termination line of detachment faults, and finally to the midline of the reactive new volcanic zone, resulting

in the off-axis and axial displacement.

Key words: detachment faults; oceanic core complexes; tectonic evolution stages; asymmetric

spreading; migration of axis



