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GEOLOGIC
FRAMEWORK

Eolian spatial extent:
» 22-36°S (>1500 km along strike) ;
* Andean retroarc foreland basin T SR N 8| NW

= 20 localities

NW: northwest
A CW: central west
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. 12. Las Juntas (La Troya)
13. Huaco
14. Rio Francia
15. Rio Azul
16. Talacasto
17. Pachaco
18. Manatiales
19. Cuyo (Cacheuta)
20. Malargiie (Sosneado)




SOUTH

34° S 32°S
20 19 16
Malargiie Cuyo Talacasto
(Sosneado) (Cacheuta)

17.6

B o5 EOLIAN

NORTH
30° S 28° S 26° S 24° S
‘ La Cueva
4 _ Valle Grande
Calchaqui  Gr  Res
(Monte Nieva) B %
15.6 - %
EOLIAN 77
=
22.3 vk
EOLIAN p_
EOLIAN 20,7
200 km
I 23.2

28.7

EOLIAN



DEPOSITIONAL

SYSTEMS
4 3
W CALCHAQUI LERMA METAN E
VALLEY VALLEY AREA

A JESUS MARIA
/\
1 km
] ALLuvIALFAN | | EPHEMERAL FLUVIAL
p 40 km
TINTIN Mb. N\ EOLIAN SANDSTONES ~ [ES=] PLAYAAND PLAYA-LAKE

ANGASTACO Fm.



W CALCHAQUI 4 LERMA METAN E

DEPOSITIONAL < VALLEY VALLEY AREA
1@
SYSTE MS = ANGASTACO
= Las Flechas Member:
5 JESUS MARIA
15 ] RI@*S E G @ r—
g IR el 0 ORI e e
= = ~ 25 km
m —
Q207
- ALLUVIAL-FAN/FLUVIAL |:| PLAYA and
- CONGLOMERATES PLAYA-LAKE
o QUEBRADA
25 ] P e IO RAD S EOLIAN SANDSTONES l:l EPHEMERAL FLUVIAL
PRECORDILLERA - BERMEJO SIERRAS
W FOLD-THFUST BELT 13 1 7 FORELAND PAMPEANAS E
—
2 LOMA de_é NIKIZANGA
10 — / las-TAPIAS HUACHIPAMPA V;E
Lot > g
- ALBARRACIN
T“\ e
=
w ~ ~ 25 km
¢ == S
50 ] D FLUVIAL SANDSTONES
7 ALLUVIAL-FAN/FLUVIAL
: CONGLOMERATES I:I FEUVIALUDSEONES
] T — |:| PALEOSOLS & PLAYA LAKE DEPOSITS

N
(4]



DEPOSITIONAL

SYSTEMS =
Proximal =
(WEST)
EOLIAN
EOLIAN
onlap >

PALEOGENE
LOWACCOMMODATION

FACIES

~1km

~25 km

EOLIAN

Distal
(EAST)

EPHEMERAL
FLUVIAL

PLAYA/PLAYA LAKE

EOLIAN

PRE-CENOZOIC
ROCKS



STRATIGRAPHIC
FRAMEWORK

Eolian spatial extent:
e 22-36°S (>1500 km along strike)
* Andean retroarc foreland basin

= 20 localities

Eolian chronology
* U-Pb detrital zircon ages of sandstones
» Selected interbedded ashfall tuffs
U-Pb, 49Ar/39Ar, fission track ages
* Eolian duration =24 to 16 Ma
locally, pre-24 Ma
locally, post-16 Ma

, | NW: northwest
CW: central west

Cu: Cuyo Basin

Nqg: Neuquen Basin
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STRATIGRAPHIC
FRAMEWORK

(c GEOCHRONOLOGICAL RESULTS: All results are U-Pb ages, unless otherwise noted. All samples are sandstones, unless otherwise noted.
Samples are listed in stratigraphic order. Methods: AFT = apatite fission track, ZFT = zircon fission track, pmag = magnetostratigraphy, ArAr = 40Ar/39Ar, KAr = K-Ar.
Materials: amph = amphibole, bt = biotite, glass = volcanic glass, hbl =

hornblende, kspar = K-feldspar, plag = plagioclase, sani = sanidine, WR =whole rock.

19. Cuyo (Cacheuta) (33.1°S)
8.4+ 0.4 tuff: Buelow etal. 2018
8.3+0.5 tuff: Buelow etal. 2018
8.6+0.2 tuff: ArAr hbl
9.3+ 0.7 tuff: ArAr hbl
Irigoyen et al. 2000
9.5+ 0.9 tuff: Buelow et al. 2018
10.4 £ 0.2 tuff: ArAr hbl
12.0+0.5 tuff: ArAr hbl
Irigoyen et al. 2000
15.6+ 1.0 Buelow etal. 2018
17.4£1.3 Buelow etal. 2018
17.6 £0.3 Buelow et al. 2018
18.0£0.2 tuff: Buelow et al. 2018
19.2+0.3 Buelow et al. 2018
20.1- 8.7 pmag: La Pilona anticline:
Irigoyen et al. 2000
(Buelow et al. 2018 reinterpretation)
51.9+2.3 Buelow etal. 2018

20. Malargue (Sosneado) (35.1°S)
7.7+0.3 tuff: Horton et al. 2016
8.4+ 3.8 Horton & Fuentes 2016

10.0 £ 0.2 tuff: Horton et al. 2016

10.0 £ 0.3 tuff: Horton & Fuentes 2016
10.8 £ 0.3 Horton et al. 2016
15.7£0.6 Horton et al. 2016

16.8 £0.3 Horton et al. 2016

19.0£ 0.4 Horton et al. 2016
18.9+0.6 Horton & Fuentes 2016

19.5+0.4 Horton et al. 2016
40.0+ 0.4 Fuentes & Horton 2020
40.7 £ 0.4 Fuentes & Horton 2020
41.5+0.6 Horton et al. 2016;
Fuentes & Horton 2020

45.3£0.7 Horton et al. 2016
51.1+0.6 Horton & Fuentes 2016
51.0+0.4 tuff: Horton et al. 2016
57.3+0.5 Horton et al. 2016

16. Talacasto (31.0°S)
14.0+1.6 Levinaetal. 2014
14.3+0.7 Levinaetal. 2014
17.6 £ 0.4 Capaldi et al. 2020
22.9+1.0 Levinaetal. 2014
24.0+1.2 Levina et al. 2014

17. Pachaco (31.3°S)

14.2+0.6 Levinaetal. 2014

14.8 £ 0.3 tuff clast: Levina et al. 2014
19.0£ 0.6 Levina et al. 2014
19.4+£1.1 Levinaetal. 2014
23.5+1.0 Levina et al. 2014
23.5+1.7 Levinaetal. 2014

18. Manantiales (32.0°S)
10.7 £ 0.7 andesite: K-Ar WR
12.7+£0.6 andesite: K-Ar WR
Perez 1995, 2001
13.3+0.5 Pinto etal. 2018
14.2 £0.04 tuff: ArAr
Mackaman-Lofland et al. 2020
15.1+0.5 Mackaman-Lofland et al. 2020
17.1+£1.0 Pinto etal. 2018
18.5+ 1.5 Mackaman-Lofland et al. 2020
18.6 £ 1.1 Mackaman-Lofland et al. 2020
18.6 £2.0 Pinto etal. 2018
18.1 £ 0.05 andesite breccia: ArAr hbl
Mackaman-Lofland et al. 2020
18.8 - 10.5 pmag: Jordan et al. 1996
22.0+0.4 Pinto etal. 2018
39.9+1.9 Mackaman-Lofland et al. 2020
35.5+0.5 Suriano et al. 2023
39.2+0.2 Suriano et al. 2023
38.7+0.2 Suriano et al. 2023
Not shown: superseded by later age data
12.4+£2.9 tuff: ZFT Jordan et al. 1996
11.5+1.4 tuff. ZFT Jordan et al. 1996
16.5+2.8 tuff: ZFT Jordan et al. 1996
17.1£1.9 tuff: ZFT Jordan et al. 1996

11. La Cueva (29.2°S) &

12. Las Juntas (Troya) (29.4°S)

11.8 £ 0.3 Stevens-Goddard et al. 2020;
Mackaman-Lofland et al. 2022

12.1+1.4 tuff: AFT Reynolds et al. 1990

13.1 £ 0.4 Mackaman-Lofland et al. 2022

15.8 £ 0.6 Mackaman-Lofland et al. 2022

15.6 £ 0.4 tuff: Ciccioli et al. 2014a

16.3 £ 1.2 tuff: Collo et al. 2017

17.5-9.3 pmag: Reynolds et al. 1990

22.3 + 1.6 Mackaman-Lofland et al. 2022

13. Huaco (30.2°S)
12.8 + 1.4 tuff: ArAr bt: Jordan et al. 1993

13.4 £ 1.5 andesite clast ArAr bt: Jordan et al. 1993

14.0 - 2.2 pmag: Johnson et al. 1986

17.6 £ 0.5 andesite: KAr Limarino et al. 2002
18.3 £0.7 andesite: KAr Limarino et al. 2002
30.1+0.5 Fosdick etal. 2017

326+ 1.5 Fosdick etal. 2017

32.7£2.6 tuff: ArAr bt: Jordan et al. 1993

36.8+1.7 Fosdick etal. 2017

14. Rio Francia (30.6°S) &

15. Rio Azul (30.7°S)

13.5-10.5 pmag: Jordan et al. 1990
9.2+25 tuff: ZFT Jordan et al. 1990
10.4 £ 2.1 tuff: ZFT Jordan et al. 1990

12.5+2.0 tuff: ZFT Jordan et al. 1990
18.4 £2.8 Fosdick et al. 2017
23.4+0.3 Fosdick etal. 2017
25.4+1.3 Fosdick etal. 2017
28.0+0.5 Fosdicketal. 2017

30.0£ 0.7 Fosdick etal. 2017
37.4+£1.0 tuff: Fosdick et al. 2017
37.3+0.5 Fosdick etal. 2017

7. Fiambala (27.7°S)

5.2 + 0.3 tuff: Carrapa et al. 2008
5.5+ 0.1 tuff: Carrapa et al. 2008
5.9+ 0.2 tuff: Carrapa et al. 2008
6.2+ 0.3 tuff: Safipour et al. 2015
7+0.2 Derietal. 2021

1+0.1 Derietal 2019

2 +0.3 tuff: Carrapa et al. 2008
54+0.5 Derietal 2019
6.2+4.6 Safipour et al. 2015
3.9+1.0 Derietal 2019

3.9+ 2.1 Safipour et al. 2015

Famatina (28.7°S)

9+ 0.9 Tabbutt 1990

9 + 1.2 Tabbutt 1990

6.7 - 14.5 pmag: Zambrano et al. 2011
6.8 + 0.8 andesite clast ArAr amph
17.7 £ 0.8 andesite clast ArAr amph
Davila et al. 2004

9. Vinchina (28.7°S)

2.4 +£0.03 tuff: Amidon et al. 2016

5.5+ 0.03 tuff: Amidon et al. 2016

6.1+ 0.07 tuff: Amidon et al. 2016

6.9 £0.07 tuff: Amidon et al. 2016

6.8 £ 0.2 tuff KAr WR: Ciccioli et al. 2005

8.6 + 0.3 tuff KAr WR: Ciccioli et al. 2005
9.2+ 0.04 tuff U-Pb TIMS: Ciccioli et al. 2014a
9.3+0.4 Stevens Goddard & Carrapa 2018
9.2+ 0.5 Stevens Goddard & Carrapa 2018
13.8+ 1.7 Stevens Goddard & Carrapa 2018
18.6 £ 0.4 Stevens Goddard & Carrapa 2018
19.4+0.7 Collo et al. 2011

7.
8.
8.
1
1
2
2
8.
5.
6.
1
1

10. Qda Santo Domingo (28.5°S)

29.1 1.6 Astini et al. 2009

29.1+ 1.7 Astini et al. 2009

37.2+0.02 tuff U-Pb TIMS: Melchor et al. 2013
38.0 - 34.7 pmag: Vizan et al. 2013

5. Arizaro (24.6°S)
8.4+ 0.9 tuff: DeCelles et al. 2015
13.8 £0.7 tuff: DeCelles et al. 2015

15.7 £0.9 tuff: DeCelles et al. 2015
17.9£0.9 tuff: DeCelles et al. 2015
20.4 £1.6 tuff: DeCelles et al. 2015
23.8+0.4 tuff: ArAr hbl Vandervoort et al. 1995
26.3 £ 1.6 tuff: ArAr hbl Vandervoort et al. 1995
35.3+0.8 tuff: DeCelles et al. 2015

1.2

tuff: DeCelles et al. 2015

6. Antofalla (25.9°S)

7.9+0.3 tuff ArAr plag: Kraemer et al. 1999
9.0+ 0.3 tuff KAr bt: Voss 2002

9.6 £0.2 tuff ArAr plag: Kraemer et al. 1999

11.2+ 0.3 tuff ArAr kspar: Kraemer et al. 1999
17 0+0.4 tuff KArbt: Voss 2002

7.1+£0.3 tuff ArAr plag: Kraemer et al. 1999
17 4 +0.1 tuff ArAr kspar: Kraemer et al. 1999
18.0 + 0.6 tuff KAr glass: Kraemer et al. 1999
18.5+0.5 tuff KAr bt: Kraemer et al. 1999
19.0 + 0.6 tuff, KAr glass: Voss 2002
19.3 £ 0.9 tuff clast KAr plag: Voss 2002
22.5+0.6 tuff KAr bt: Kraemer et al. 1999
24.2+0.9 tuff ArAr amph: Kraemer et al. 1999
26.1 +1.3 tuff KAr amph: Voss 2002
28.2 +2.4 tuff ArAr bt: Voss 2002
28.9+0.8 tuff KAr bt: Kraemer et al. 1999
34.0+0.9 tuff KAr bt: Voss 2002
37.6 +0.3 tuff ArAr plag: Kraemer et al. 1999

1. Cianzo (23.1°S)

5.1+ 0.1 tuff: Streit et al. 2017

9.7 £0.05 tuff ArAr sani: Siks & Horton 2011
11.4 £ 0.03 tuff ArAr sani: Siks & Horton 2011
12.8 + 0.2 tuff ArAr bt: Siks & Horton 2011
13.9+ 0.4 tuff ArAr bt: Siks & Horton 2011
16.3 £ 0.7 tuff ArAr bt: Siks & Horton 2011

47 £ 7 nodule UPb calcite: DeCelles et al. 2011

2. Valle Grande (23.6°S)
~33 Ma Starck & Schulz, 2017

3. Lerma Valley (25.6°S)
9.3+0.3 tuff: Hain et al. 2011
9.4 - 6.0 pmag: Reynolds et al. 2000
14.0 £ 0.7 tuff Ar/Ar hbl: Reynolds et al. 2000
14.5+ 1.4 tuff ZFT: Reynolds et al. 2000
15.2 - 13.1 pmag: Reynolds et al. 2000
17.3 - 13.5 pmag: Reynolds et al. 2000;
Galli et al. 2017
39.9+ 0.4 tuff: del Papa et al. 2010

4. Calchaqui (25.4°S)
5.3+0.3 tuff: Coutand et al. 2006
8.1+ 0.1 tuff: Payrola et al. 2020
8.8+ 0.5 reworked tuff: Carrapa et al. 2012
10.8 — 3.4 pmag: Galli et al. 2014, 2023
13.6 £ 0.1 tuff: Galli et al. 2014
17.2+1.7 DeCelles et al. 2011
17.5+0.1 tuff: Payrola et al. 2020
19.2+0.8 Carrapa et al. 2012
21.0+ 0.8 tuff: del Papa et al. 2013a
21.4+0.7 Carrapaetal. 2012
<28.7 + 1.9 granite clast AFT:

DeCelles et al. 2011
37.6+1.2 Carrapaetal. 2012
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(2) latest Oligocene-early Miocene (3) middle/late Miocene
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Conclusions

e Abrupt temporal & spatial coincidence of eolian
deposition & enhanced subsidence: ~23 Ma onset.

e Andean sources: fold-thrust belt & magmatic arc.

e Onset of main phase of Andean uplift generated
orographic barrier that promoted aridification.




