Kane Mega Muffin:

Rock Deformation Summary

The recorded rock deformation is discussed in four subsections:

i) the Cain and Abel Domes, 
ii) the southern wall of the Kane Fracture Zone,
iii) south of 23o 25’N  

iv) Pillow basalts

Figure 1 provides a visual overview of the relative amounts of high temperature crystal plastic and lower temperature brittle deformation over the survey area.

i) The Cain and Abel Domes: Eleven dredges and four Jason dives provided an extensive data set for analysis of the deformation of the main detachment fault surfaces (Figure 1). Dives and dredges were either sited on the main detachment fault surface or on cross-cutting fault scarps. Jason dive 116 revealed that the uppermost surface of the Cain Dome is extensively sediment covered with only sparse undeformed pillow basalts exposed above the sediment cover.  Dredges and dives on the postulated detachment surface on the eastern and southern margins of the dome recovered high temperature (>500oC), amphibolite facies, peridotite and gabbro proto to ultra mylonites. High temperature strain appears to be preferentially localized in gabbro and oxide gabbro intrusions and veins when present. The high temperature deformation is extensively overprinted by low temperature (<400oC) semi-brittle and brittle greenschist facies cataclasis. Samples and dive observations from Jason dive 113 suggest that this later deformation becomes localized into shear zones around more resistant boudins or facoids at both the hand specimen (10-30cm) and outcrop (1-10m) scale. Strain was localized onto the detachment fault by reaction-softening and fluid-assisted fracturing during greenschist- and subgreenschist-grade hydrothermal alteration of olivine, clinopyroxene, serpentine, and hornblende to tremolite, chlorite, and/or talc. Some, but not all, gabbros are only weakly deformed below amphibolite facies (<500oC), indicating that strain is commonly partitioned into altered/metamorphosed peridotite at low temperatures. 
Analysis of the deformation data suggest that rocks from the detachment fault surface are extensively overprinted by brittle deformation (dredges 13, 14, 15, 17, 18, 24 and Jason dive 116), whereas those from fault scarps cutting the detachment fault appear to show less brittle deformation (dredges 4, 5 and Jason dives 112, 113 and 114), suggesting that the semibrittle and brittle shear zones associated with the detachment fault are concentrated in the first 10-100 metres below the surface.  This result is consistent with Schroeder and John’s (2004) analysis of the Atlantis Massif detachment fault. However, we cannot constrain the thickness of the high temperature, crystal plastic zone of deformation. The rare occurrence of both deformed (dredge 13, Jason dive 116) and undeformed diabase within the detachment fault zone (Jason dive 116) suggests that detachment faulting was at least partly coeval with ridge magmatism.
ii) The southern wall of the Kane Fracture Zone: Dredges 9, 11 and 12 recovered non-volcanic crustal rocks from the northern flank of the Babel dome, on the southern wall of the Kane Fracture Zone. Dredge 9 recovered gabbros and diabases which had no deformation and are presumed to have come from beneath the detachment fault. Dredge 11 recovered an amphibolite facies proto-mylonitic gabbro with a static greenschist facies overprint. Dredge 12 recovered rocks with a weaker crystal plastic deformation and a stronger brittle deformation overprint than those from dredge 11. These rocks are presumed to be part of the detachment fault forming the upper surface of the Babel dome.
iii) Adam and Eve Knolls, south of 23o 25’N:  Adam’s Knoll was the subject of a concentrated dredge and dive program. Dredges 26 and 28, on the eastern flank of the knoll, recovered diabases, which dominantly exhibit sub- and greenschist facies brittle deformation, undeformed, but highly weathered peridotites, and mylonitic gabbros with a greenschist facies brittle overprint. These dredges may have recovered rocks from the surface of a detachment fault, with the dominant brittle deformation indicating the close proximity of the fault to the breakaway. Dredges 25 and 27 and Jason dive 117 sampled a suspected west dipping fault scarp, which cuts the detachment fault. The recovered rocks are dominantly primitive gabbros and troctolites cross-cut by diabsae dikes. Deformation in these rocks is relatively rare, however high temperature gabbro mylonites were recovered from the dive and both dredges, and there is little evidence for a significant low temperature brittle overprint. Data from both slopes of Adam’s Knoll are consistent with a model of relatively thin detachment related brittle deformation.
iv) Pillow Basalts: Pillow basalts are common over much of the region. They are found both on the detachment surface (Jason dive 116) and covering fault scarps which cut the Cain dome (dredges 1, 2, 6, 8, 20). The pillow basalts are essentially undeformed and unaltered. There are only two samples which show deformation of the basalts by the detachment fault (Jason dive 116, Jason dive 117).
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Figure Caption

Figure 1. Map showing style of deformation, dredge locations and dive tracks in the survey area. Pie diagrams indicate the relative amount of crystal plastic (red) and brittle (blue) deformation in all non volcanic rocks. White areas indicate undeformed rocks. Red pie charts exclude perdidotites with a crystal plastic deformation grade of less than 2.  
