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Instrument: analysis protocol & tuning

Trade-off: spot size vs. precision

Sample Preparation:
Polishing relief; Flat surface; Voids; X-Y effects

Correlate data and images, QGIS
Standards:

CAMECA chemical and crystallographic match; solid solution

LA

Valley 2022 GSA



Valley 2022 GSA

Bias rel. UWG2 %o

WiscSIMS has more than 100 standard SIMS mounts that are used in analysis
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Garnets: Matrix effects of a mineral with solid solution
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Garnets

Fe Ka
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Poly-metamorphic Garnet, willsboro, NY
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Garnets | Oxygen Diffusion in Garnets, Experiments (o034 - . N
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Garnets

Garnet Ska I'N, Empire Mtn, Sierra Nevada
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Garnets
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Zircons

AMCG plutons, Adirondack Mountains
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Weight % SiO,,

AMCG
Anorthosite
Mangerite
Charnockite
Granite
~1155 Ma

U-Pb concordant zircons yield
consistent 6180 values
Radiation damaged, magnetic
zircons have altered 6180
Unaltered zircon has slow
O diffusion, <=Pb
AO(Zrn-Gt) ~ 0%o
High 6180 anorthosites in
Adirondacks are magmatic

Valley et al. 1994



Zircons

a)
recrystallization
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6180 sub 1-um spot
~1pg, 2SD=2%
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Zircons Unaltered Igneous Zircon

2 Aqueous alteration ) Cool Early Earth, Oceans at 4.3 Ga.

of magma protolith
ie, low-T liquid water
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U-Pb geochronology
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Ti-in-zircon thermometry
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vV Magnetism, Raman, OH/O [Li] & Li isotopes

Mineral inclusions
Devitrified melt inclusions
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APT: Archean/Hadean zircons
Pb mobility < 50 nm
Linked to radiation damage
Compositions reintegrated by SIMS
SIMS ages are accurate
Clusters date reheating events
Confirms 4.4 Ga zircon from Jack Hills
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Quartz A 4 Quartz Overgrowths
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Quartz lllinois & Wisconsin- Sandstones

Zoning in overgrowths

Detrital quartz uartz overgrowths
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Inclusions o OFO-BIC

Silicate inclusions in diamonds ocean floor oxygen—biogenic carbon
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Jack Hills: inclusions in >4 Ga detrital zircons
“very small rocks”

: Quartz

Sl K-feldspar
Plagioclase
Muscovite

// Biotite

Y . _- V. Hornblende
*”\muscovute : Apatite
Xenotime
| Monazite
e NS A 01JH54-66: 4195+4 Fe-Ti-oxide
> . 6.5:+0.3%o Rutile

‘ Pyrite

Diamond

4195 Ma

Graphite
18 - o
6°0(Zrc) = 6.5 %o Devitrified granitic melt?
Pt

%}“‘w . 10um
| A onagle Cavosie et al. 2005
Valley et al. 2006 AGU
Ortiz 2010

Bell et al. 2015

quartz

zircon

Valley 2022 GSA



What’s Next? Melt Inclusions in Zircon
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