Development of oxy-symplectites in the oceanic lower crust at Atlantis Bank Oceanic Core Complex, Southwest Indian Ridge- manifestation of fluctuating oxidation state
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Oxy-thermometry using QUILF

IImenite-magnetite pairs adjacent to symplectite show consistent higher fO,
with respect to the discrete oxide pairs

Atlantis Bank OCC Elemental mapping
Occurrences of amphibole rim between oxy-symplectite and plagioclase

Exsolved lamellae of ilmenite within magnetite grains

Phase equilibria modelling (relationship
between oxidation state and olivine

composition) - explains increasing fO, values with
increasing temperature for symplectite formation

45°E  50°E  55°E  60°E  65°E  70°E
25°S+ -

Oxide gabbro

® Discrete grains
+  Proximal to symplectite

N I Y
NI

] i 2
e " o
=
& a

T=500°C, P= 1.5 kbar

Olivine gabbro

®  Discrete grains
+  Proximal to symplectite

Calculated phase boundary
with the following olivine
composition (at 1.5 kbar)
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qtz

P-T pseudosection modelling
P~2.25-0.50 kbar, T ~ 765°- 480°C; SUBSOLIDUS oxidation of olivine
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N S ol Orthopyroxene-magnetite symplectite is usually developed in the oxide-rich
Typical symplectite development adjacent to composite magnetite-ilmenite Orthopyroxene-magnetite symplectite associated with composite oxide grains. -20.00 Oiz lithOlOgieS from the lower oceanic crust at Atlantis Bank OCC along SWIR.
grains. Note the exsolved lamellae of ilmenite within magnetite. gon
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Th - opx iron qtz Symplectitic intergrowth typically occurs as a pseudomorph after olivine,
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o iron adjacent to magmatic magnetite and/or Fe-Ti oxide.
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T and fO, range (using QUILF, from adjacent ilmenite-magnetite pairs)
. Proximal to symplectite

~ 730°to 450°C, -0.86 to +3.83 (FMQ buffer).

Discrete oxide pairs

~720° to 550°C, -1.91 to +2.77 (FMQ bufter).
Higher oxygen fugacity of the former group confirms the role of oxidation in
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Abbreviations used

Ol=olivine, Fo= forsterite, Fa= fayalite, Opx= orthopyroxene, Mt= magnetite, [Im=
ilImenite, Amph=amphibole, Plag= plagioclase feldspar, Cpx= clinopyroxene, Qtz=
quartz, Hem= hematite.

Typical occurrence of symplectite at olivine grain boundary. Amphibole rim
developed along olivine/symplectite-plagioclase boundary. Note the absence of
amphibole rim atolivine/symplectite-clinopyroxene interface.

Symplectitic intergrowth mimics the olivine grain boundary. Note the domainal
development within symplectite.

Orthopyroxene-magnetite symplectite, vermicular magnetite lamellae
demarcate the orthopyroxene-amphibole phase boundary.
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