From crystal-scale to kilometers:
what do crystal records tell us

about reservmr-sca\e processes?
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What do crystals record?
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What do crystals record?
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What do crystals record?

* Absolute ages of
crystallization

 Compositional variations
within crystals

* Thermometry, barometry,
hygrometry

Toamnaratiwras £2)

25

20

15

Y/P

10

A B Zircon Rims
A /\ Zircon Interiors
= A
¥ A
]
o A
m M
m B
A s A
= A
" ol SN ol
_gél% A %A & A
[ u A
Ao, 2
|
0 50 100 150 200 250 300 350

U-Th age (ka)

Schlieder unpub data
Shamloo & Till 2019, CMP




What do crystals record?

* Absolute ages of
crystallization

 Compositional variations
within crystals

* Thermometry, barometry,
hygrometry

* Time since formation of
zoning (at a known Allan et al. 2013, CMP
temperature)

* Etc...



How do these data help understand magmatic
processes?
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The spurious controversy over “warm storage” vs.
“cold storage”
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Thermal histories of crystals
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What controls
thermal history?
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Thermal history of the reservoir from crystals

Age (Ma)
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Thermal histories from crystals
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“...we show that arc magmas may generally be stored warm (are able to erupt for >100 ka).”
-Barboni et al. 2016, PNAS



Thermal histories from crystals

950
. A 1 Belfond lava
g 900 - A m plutonic enclaves
L
>
© 850 -
v
= =
£ 800 -
K,
=
S 750 1 0
= d o
"
£ 700 -
=

650 I I I I I I I I I I I I I I

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
238J-29Th crystallization age (ka)

“...we show that arc magmas may generally be stored warm (are able to erupt for >100 ka).”
-Barboni et al. 2016, PNAS



Active part of reservoir is
long-lived and
compositionally diverse

UPPER CRUST

Crystals (in dacitic-rhyolitic ‘ Comd
systems) are derived mostly
from colder regions LOWER CRUST
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Where, when, and for how long are crystals
and/or magmas stored warm?

Hildreth and Wilson, 2007, J. Pet.






