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-> Contributions of large volume ignimbrite magmas increase from 20 to 70% with
thermal maturation of increasingly thickened Andean crust

-> Individual ignimbrite units are isotopically heterogeneous and are amalgamations
of crustal melts from distinct Proterozoic sources w/r to age and composition
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What is the source of these
voluminous ighimbrites ?

Our tools:
GIS-Data base mapping
Ages
Volumes
Sr-O-isotopes
O-Hf-U/Pb analyses in zircons
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1. Geological setting

U-Pb zircon ages and Ar-Ar sanidine
ages perfectly overlap !!



More than 200 ignimbrite sheets
GIS-mapped,

more than 1600 samples
with geochemical, isotopic,
and many with age data



2. Ignimbrite compositions

...La Pacana caldera...as an AIDA - example

Brandmeier and Worner AIDA Website
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...La Pacana caldera...as an AIDA - example

>

Brandmeier and Worner AIDA Website



2. Ignimbrite compositions Example Lauca and Oxaya ignimbrites :
Edit and update the database by authorized users

Brandmeier and Worner AIDA Website



2. Ignimbrite compositions

Worner et al (2018)



2. Ignimbrite compositions

Age migration of Central Andean Ignimbrites
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2. Ignimbrite compositions

Age migration of Central Andean Ignimbrites
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2. Ignimbrite compositions

Age migration of Central Andean Ignimbrites
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2. Ignimbrite compositions Lavas (Miocene and younger, N = 1,513)

180 - lgnimbrites (Miocene and younger, N=420)
Intrusives (Miocene and older, N=723)
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2. Ignimbrite compositions Systematic temporal changes in
trace element patterns through time during crustal
thickening in the Central Andes
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2. Ignimbrite compositions

Systematic temporal changes in

trace element patterns through time during crustal

thickening in the Central Andes

11 Garnat | 1A Frontal arc
- A | <> Upper Barroso
A A
o 4 & ;]
JAN = 1 [ Lower Barroso
: . S
- A Diferentiation —» = 1o
O % 4 \ 2 O Huaylillas
Z 7 " A \\ y \ A Tacaza
E & JAN AA@;\ Z’XV_M : | Anta
(D 1 ‘ %0 ; M Toquepala
2 - g() o 1003
=k o 2 @ Chocolate
A R
D AN . B.A |
1 aa D AR Oligocene | 6 A N 3 =
A- Z.L S f: M " Oﬁ‘;(/ %
3. . a.ﬁ.l& | TR O o 6
A ﬁv&,l ,.‘ Cretaceous : Nt T )
ng) 5'&' B - Ljmele)
T s '5‘@.- SheEet AL Be=
b og° 5.-:.:(:3.‘,@ urassic Q) "
1 1 1 T 1 T T
45 50 90 60 65 70 Fio) 80
SiO2 (wt%)

Mamani et al. (2011) Geol Soc Am Bull



2. Ignimbrite compositions Systematic temporal changes in
trace element patterns through time during crustal
thickening in the Central Andes
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Compositional variation
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Compositional variation related to crustal thickening
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3. Evidence for large crustal contributions
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3. Evidence for large crustal contributions
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4. Zircon U/Pb dating combined with O-isotope and Hf- isotope analyses




Zircon phenocrysts from Oxaya Fmt Ignimbrites
(19 — 22 Ma): Shapes

4. Zircon U/Pb dating combined with O-isotope and Hf- isotope analyses



Zircon phenocrysts from Oxaya Fmt. Ignimbrites
Zonation : inherited zircons ?

Not really !!




Reference data for potential crustal components in
ignimbrite magmas
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4. Zircon U/Pb dating combined with O-isotope and Hf- isotope analyses Pankurst et 2 (2016) Earth Sci Rev
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Reference data for potential crustal components in
ignimbrite magmas: basement rocks
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Reference data for potential crustal components in
ignimbrite magmas: zircons in sedimentary archives
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Reference data for potential crustal components in

ignimbrite magmas: zircons in basement rocks
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Zircons in ignimbrites
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Reference data for potential crustal components in

ignimbrite magmas
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Old crustal components in ignimbrite magmas
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4. Zircon U/Pb dating combined with O-isotope and Hf- isotope analyses



Old crustal components in ignimbrite magmas
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00 - Zircons from single ignimbrite units
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Peru

Relations between tectonic
shortening and ignimbrite volume
and composition Bolivia

Chile



Magmatic Flux (km3 Ma km-1)
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Shortening rate (mm a™?)

Surges in additional ignimbrite-
related
arc magma flux are (minimum)
30-70 km3Mat km
and occur a few Ma after mayor
episodes of crustal thickening
and slab steepening

Freymuth et al (2015)



Summary
Origin of ignimbrite magmas

lgnimbrite ,flare-ups” migrate from N to S and evolve after
the passage of the Juan Fernandez-Ridge ("flat slab")

....related to subsequent steepening/roll-back of the slab

lgnimbrite are 20/80 to 70/30 mixtures of crustal melt and
magmas derived from the mantle wedge.

Variable compositions and crustal contribution reflect
thickness and thermal maturity of the continental crust

Additional ignimbrite-related arc magma flux are 30-70 km3Ma km-!
and occur after crustal thickening and slab steepening





