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Linking In situ crystallisation and magma replenishment in
the Rum Western Layered Intrusion, NW Scotland
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Introduction and Background In situ Chromitite Seam Petrogenesis
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Evidence for in situ crystallisation:

& The Rum Layered Suite (Fig. 1) represents a classic open-system
magma chamber, active during the Palaeogene (~60 Ma) as a part of
the North Atlantic Igneous Province'.

€ Chromitite seams present in the ELI can occur
along pronounced undulations on anorthosite
layers, including on overhangs.

¢ Chromitite seams are ubiquitous in the WLI, particularly in the Ard
Mheall Member, where seams occur within harrisites (Figs. 3, 7), a
significant example of in situ crystallisation in layered mafic intrusions.

€ It can also occur surrounding reworked
Anorthosite anorthosite as in Fig 5, whereby crystal settling
could not have produced chromitite layers on the
underside of the clast.

Chromitite

4 Chromitite seams have been linked to major replenishment events in
the ELI, where fresh magma entered the chamber periodically”.

Fig 5 — Hand-specimen of peridotite with a lens of anorthosite surrounded by chromitite from
the Unit 7-8 boundary of the ELI. A chromitite seam also occurs above the anorthosite lens. ‘
From O’Driscoll et al., 2010.

Irregularities in chromitite seams from the upward
and downward movement of liquid are common in
the ELI.

Ard Mheall Chromitite Seams:

4 Chromitite seams typically present in
chain-like, diffuse textures, 1-10
mm thick.

4 Cr-spinel crystals occur abundantly
In olivine embayments.

' , T s T L) ‘*¢" & Cr-spinel crystals are markedly
e coer e euhedral in shape.

& Textural variations such as foliation
of olivine crystals can develop close
to chromitite seams (Fig. 12).

Fig7 - nghly |rregular ~1cm thick chrom|t|te seam in harr|3|te (WLI). Note the bend W|th con3|stent

Fig 12 Petrograph|c features of chromltlte seams in the Ard Mheall peridotites; A) Strong follatlon of elongate
thickness in the seam, suggesting in situ crystallisation opposed to gravity settling.

olivine crystals at diffuse chromitite seam (black) B) Chromitite seam cross cutting olivine crystal in harrisite.
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o Current and Ongoing Work

We are evaluating three potential scenarios for chromitite
seam development in the WLI:
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PGE Enrichment:

®<" Sulphides * °*°

4 Sulphide mineralisation is present in the
WLI peridotites;

€ Settling of Cr-spinel (*olivine) from a column of magma.
& Metal sulphides found in the ELI are

o Closelv associated with Cr-spinel highly enriched in platinum-group ® Reaction of fresh magma (picritic) with feldspathic
y ed W pinel, elements, up to 2-3 ppm". peridotite chamber floor.
often attached to individual crystals.
Chalcopyrite o : : . L _
& Chalcobvrite is most abundant. with ¢ ltis likely the sulphides in the WLI are € A reaction of magma and crystal mush due to infiltration
Alcopy : ) also enriched in the PGE. metasomatism.
native copper occurring more rarely.
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