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| | Abstract - A Tale of Two Magma Chambers ,
The dramatic contrast in the geochemical evolution of tholeiitic and New Model for Evolution New Model for Evolution
calc-alkaline magmatic systems has remained an enigma since their original Sy _ :
characterization nearly a century ago. Recently, two new models that Of OlEIIC Magma Chmer Of Calc Alkallne Magma Chambers
describe the evolution of each magma type have been developed that 3 S . e e O gl

Key observations shared by both

explain the enigmatic features observed in the classic intrusions of each Magma Chamber Types

magma type (lhinger, 2015). The long-standing paradoxical observations
within the tholeiitic Skaergaard (Greenland) and the calc-alkaline Shonkin
Sag (Montana) intrusions are now understood to represent magma
chambers wherein evolved felsic liquids have buoyantly segregated from a
host residual crystal mush. Here, we present our efforts using Adobe
lllustrator to schematically illustrate the processes that lead to the
geochemical and textural variations observed in the crystallized intrusions.
We support these illustrations with actual thin-section photomicrographs
taken from the intrusions. Our images document the evolving

S SO e Large volumes of contemperaneous felsic magma found
el T T stratigraphically above mafic pile
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Mafic pile characterized by pronounced horizontal
alignment of mafic crystalsvia compaction!

geochemistry of both residual liquid and complementary crystal phases e N i .
’(cjhroulghc;u’;]thehdurati?n ofI crystallizdatirc])n. Ohur relpressnta:ons capture t?e Key observations unique to Key observations unique to \

etails of the chemical evolution and show the roles that the processes o ce. o o '
crystallization, liquid immiscibility, and compaction play in the development ThOIEIItIC Magma Chambers Calc-AIkallne Magma Chambers
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of each magma intrusion. ) AL
+3* Show strong enrichment in magnetite within mafic | ¢ Do not show strong enrichment in magnetite within

pile mafic pile
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o3¢ Exhibit multiple (hundreds) of succesive episodes *%* Exhibit one (maybe two) episodes of felsic extraction
of felsic extraction

Two Broad Magma Types
Calc-Alkaline

- MMC
’
What’s Common to Both?
With cooling, both magma types crystallize
km . -
: minerals (olivines, pyroxenes, and feldspars)
leaving behind an interstitial liquid more felsic
(‘'evolved’) and more buoyant
1.5 km
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The two magma types follow different geochemical paths
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AFM plots distinguish two magma types... 0 I e o
BUT why the different behavior? Now explained by 2 new models!
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