Smith et al. (2021)

Reconstitution.ofthe Merensky -Reef Footwall

Chamber replenishment, microtextures, and trapped liquid shift o N Img,

William D Smith | 6-8™ August 2024
Thunder Bay 2024



A- Crocodile
River Fault

Upper Zone

Main Zone
Critical Zone
[ LZ | | ower Zone
- Marginal Zone
|:| Alkaline Intrusions

\ Faults

Modified after Yao et al. (2021)

South Africa

0km 500

Rustenburg Platinum Mine

G‘?ggz,., Pretoria

0 40 80

I I 26° N
km 28° E

Rustenburg Layered Suite (km)

O I

Scan of sample RPM-1 from the Rustenburg Platinum Mine (cm)




Is the footwall anorthosite a
primary cumulate or a restite?
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Footwall leuconorite

 Cumulus plagioclase and
cumulus orthopyroxene with
poikilitic overgrowths.

* Cumulus phases are oriented
normal to the compositional
layering

* No evidence for deformation.

Water-in-orthopyroxene being acquired
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Leuconorite-Anorthosite contact
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Footwall anorthosite

* Diverse array of
compositional zoning.

e Stronger fabric, where
orientation is normal to the
compositional layering.

* No evidence for deformation.

* Meandering sulfide networks
host accessory phases.
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Anorthosite-Chromitite contact

* Plagioclase exhibits strong
reverse zoning.

* Plagioclase records a strong
fabric, where orientation is T |
normal to the compositional T
layering. |

n grains = 1632 M-index = 0.06

* Clinopyroxene oikocrysts are
plastically deformed.

N
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Lower Chromitite

* Plagioclase oikocrysts oriented
with their (010) plane is
normal to layering.

* Orthopyroxene oikocryst (010)
planes coincident to layering.

* Plagioclase oikocrysts exhibit
strong internal misorientation.
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Lower Chromitite

* Plagioclase oikocrysts oriented
with their (010) plane is
normal to layering.

* Orthopyroxene oikocryst (010)
planes coincident to layering.

* Plagioclase oikocrysts exhibit
strong internal misorientation.




Modelling and interpretations
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* Mineralogical changes.
Orthopyroxene textures,
disappearance of chromite,
sulfide distribution, quartz.

anorthosite

transition

Inor
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Mineralogical changes.
Orthopyroxene textures,
disappearance of chromite,
sulfide distribution, quartz.

Chemical changes.
Orthopyroxene Mg#,
plagioclase zoning, upper
chromitite.

Microtextural changes.
Upward strengthening fabrics,
bimodal chromite population.
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@ Upper anorth.

Microtextural changes.

Upward strengthening fabrics,
bimodal chromite population.
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Trapped liquid shift

Orthopyroxene compositions consistent
with 5-10% trapped liquid shift.

Increased abundance of quartz, apatite, and
clinopyroxene at contact.

Diverse plagioclase zoning. Perhaps
coincidental.
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(Nicholson and Mathez 1991)
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