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Although several geological reconnaissance studies have been done in the Co rd illera
Principal wi th in the Aconcagua region, the geologícal frarnework of Cerro Aconcagua
itself has only recently been srudied . Cerro Aconcagua (6 9 59. 70 21 meters) is the highes t
peak in the Andes an d is locared over rhe vo1canically quier, modern zone of shallow
subduc ti on. Unlike othe r Andea n high peaks, wh ic h are princip ally late Cenozoic strato­
volcanoes (Ojos dei Salado, T u punga to, e tc. ) , rhe Aconcagua rnassif consists of rect o nically
elevared Mesozoic and Te rriary sedimenrary and vol canic rocks. The pu rpo se o f th is srudy
is to provide new data on the stratigraphy and st ru c tu re o f Cerro Aco ncagu a, as well as
the first geoch emical analyses and K·Ar dating o f th e volcanic rocks,

The Aconcagu a massif consista of a lower sedimentary sequence and an upper vol canic
seq uence separ ated by an angular unconformity. The oldest unir of the lower sequence is
a series of redbeds assigned to the Tordillo Formation ( Late j urassic}. This unit is overlaín
by a series oflimestones and inte rbedded ma rls wi th abundant rnarine fossils of Neocomian
age (Mendoza Grou p) thar gr ade rransitio nal ly inro thin lam'inated lirnesto nes an d
dolostones interfingered with ehin gypsum Iayers (Hu it rin Forrnario n] of Late Barrernian
to Earl y Aptian age. A proximal faci es co nsistin g of a rhick seq uence of co nglo rnera tes
and red sands tones with conspicuous cross-lamin arion co n fo rmably overlies the evaporitic
beds ,

The major part o f the Aconcagua massíf is co m posed of the upper volcanic sequen ce.
Vol canic rock s in the Aconcagua region were divided by Vrigo yen ( 1976 ) into two u niu :
a ge n tly d ipp ing unir assigned to the Abanico Forrnarion ( Late Creraceous - Early
Ter ti ary ) and a [lat-lying unit of and csites assi gn ed to a possible Oligocene age . Larer, t he
entire sequen ce was in terpreted as be longing to the Fa re llo nes Forrn ar ion of Oligocene­
Early Miocen e age by Munizaga and Vicen te (1982). Derailed field m apping of the norrhern
and western slo pe of the Aconcagua m ass if confi rm s th at two uniu occ u r: a lower
moderately no rthwesterly dipping unir and an upper subhorizontal unit. These uniu are
separared b y a dis tinc t un conformity rh at dips about 20° and is exposed between 5200
and 5500 merers altitude.

The lo wer vo1canic un it consists o f a 2500 meter rh ick seque nc e dorninated by
an desi t ic br ecc ia, agglor;' era tes and tuffs with min or in tercal ated andesiric to da citic lava
nows. This seq uence has been in t rud ed b y sub vo 1canic bodies of hornb lende-be aring
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ande sites of vario us sizes and cu t b y d acite porphyry dy kcs , The upper unit is a po orl y
exposed sequence of andesitic b reccias and lava flows th at are he avily al tered to lim onire
and contain abundant seco nd ary gypsum and sulfuro Th e upper series has a rhi ckness o f
1500 rnerers.

The eruption of the volcanics in rh e Aconcagua massif predates th e m ajor
cornpressional d eforma tion in the region as they are ca rried in th e th rust sheets that
shorten the m ain Cordillera in this region by as much as 27 km. This thrusting is
responsible, in part or rorally , for the high relief in the region today and is th ough t to be
associated with th e shallowing of the subduction zo rre that ended vo lcanism in th is
segm e nt of rh e Andes.

The only previous dating on the Aconcagu a m assif is a KI Ar age o f 8.5 :;: 0 .2 Ma
obtained b y Sillito e (197 7) on biorire from a gra nodi o rite porphyry along th e Rio Vacas
valley on the easrern slope of Aconcagu a. This gr anodiorite porphy ry is eq uivale n t to th e
da cit e porphyries that intrude th e lower volcan ic un ir o n th e west ern slo pe and is
probably equivalem to other gra nodi ori tes ra nging in age frorn 7-10 Ma (Munizaga and
Vic ente 1982) along th e Chile-Argentin e border, A d ate of 15 Ma was report ed from
Drake bv Munizaga and Vicente (198 2 ) on a trachy tic dyke (ACI02) near Pu ente dei Inca.
This dike is though t to be younger th an th e Aconcagu a lower volcan ic seq ue nc e. New
whole rock K-Ar dates from sam pies from the lower Aconcagua volcan ic unit between
the platform at 5200 meters (AC85) and the Plaza d e Mulas Superio r (AC9 1) at 4 20 0
meters altitude range from 9.6 to 15 .8 Ma and are given in T able I. Although some
sampies have high at rno sphe ric argon values, iso to pic hom ogenizatio n o f the K-Ar sys te m
appears to have occu rred between 10 .3 to 15 .9 Ma. These new d ates m ay not represen t
cryst allization ages as biotites, amphiboles and groundm ass of th e sam pies show effec ts
of al re ra t ion and oxid ation. ln particular . t he 15.9 Ma age in the m idd le o f th e seque nc e
an d the da t e on th e Pu ente d e Incas d acir e suggest parr s of the lower u ni t must be at least
15.9 Ma an d m ay be equivalent to the Campo d e Ahum ad a-Juncal belt ran gin g in age
from 18 to 16 Ma in Chile to th e we st (Munizaga a nd Vicente 1982). If this is t he case ,
furth er work needs to be done to ex plain th e meaning of the 10 Ma age obrained o n the
Aconca gu a sarnples,

TABLE 1

K-Ar DATING OF THE LOWER VOLCANIC SEcrION OF ACONCAGUA
EDADES K-Ar DE LA SECCION VOLCANICA INFERIOR DEL ACONCAGUA

40

SPK SAMPLENO. ROCK TYPE %K
Ar rad cc A r ahn.

AGE Mag x 10.6 %

5657 AC85 andesite 1.4885 0 .57 57 .05 9.8 :;: 0.7

5654 AC88a andesite 1.6454 0.66 48.6 6 10. 3 :;: 0.7

5651 AC89 dacite? 2.1731 0.81 79 .60 9.6:;: 2.2

5655 AC90 andesite 1.7050 1.05 47.1 8 15. 8 :;: 0.4

5652 AC91 andesite 1.6 599 0.67 6 2.20 }(1. 3 :;: 0.9

K-Ar dating done at Centro ,de Pesquisas Geocronológicas, Instituto d e Geosciencias,

Universidade de Sao Paulo, Br azil .
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TABLE II

ANALYSES OF ANDESITES AND DAClTES FROM THE ACONCAGUA MASSIF

ANALISIS DE ANDESITAS Y DACITAS DEL MACIZO DEL ACONCAGUA

Sí02
Ti 02
A1 20)
•• 0
MnO

""O
C.O
"",O
l,O
P205
Total

La
C.
Nd
Sm
Eu
Tb
Yb
Lu

AC92
64.1õ

0.67
17.26
~ .14

0.07
I. 34
s. 18
4.01
2.07
0.16

lõõ:Oõ

19 .3
37 .8
19.2
4.18
0 .999
0.518
1.81
0 .240

AC91
38.IT

0.90
17 .77
~.91

0.09
I. 58
9.79
3.81
1.83
0.19

100 .00

20 .0
40.8
21.9

4 .41
1.15
0.490
1.35
0.201

AC90
62.91
o.n

17.16
s, 72
0 .08
1.03
6 .38
3 .88
1.90
0 .18

iõõ:õõ

19 .9
39.5
21.0

3.91
1.05
0 .416
0 .938
0.144

AC88
6o:T9

0.78
17.23
5 .99
0 .09
4 .00
5.75
3 .9~

1.91
0.11

lõõ:Oõ

19 .6
40 .6
19.6
4.51
1.07
0 .~83

2 .13~

0 .313

AC87
64.41

0 .60
16 .~9

4 .0~

0 .06
2 .77
4 .4~

4.n
2.41
0 .13

Tõõ.õõ

19 .6
39 .~

19.9
3.94
0.852
0.451
1.68
0.241

AC86
'69.2"í

0.4 7
14.21

3 .66
0 .06
0 .20
5.64
3.80
2.61
0 .12

100 .00

23.3
51.3
24.7
5 .01
1.07
0 .577
1.96
0.287

AC85
6'õ.""IT

0 .76
17.78
~.41

0 .11
4.02
~.80

4 .06
1.68

..2.:ll
100.00

18 .8
45.1
20 .7
4 .16
1.09
0 .566
1.8~

0.266

AC94
63.04
0.64

17.29
5.10
0.07
1.11
6.38
3.78
2.4/0
0 .15

Tõõ.õõ

26 .2
53.4
27.9
~ .18

1.09
0.650
2.45
0 .360

AC93
TI:J'2

0.62
17 .10
4 .48
0.06
2.62
4.54
4 .75
2.37
0.13

100 .00

21.4
42.0
22 .8
4.26
0.912
0.524
1.86
0 .272

ACI02
6f:9j"

0.47
16 .67
2.20
0.03
1.02
3.22
~ .62

2 .77
0.06

100 .00

20.3
40.8
19.0

3.31
0 .826
0.278
1.04
0.113

Se
Bf
T.
Cr
Ni
Co
Th
O
8.
C.

II. 7
3.)
0 .728

18 .2

9 .1
5 .4
1.8

48) .~

1.9

14.8
3.8
0 .60

70 .0
22 .~

19.9
4.6
1.3

397.0
1.9

10.4
3 .9
0 .687

27.8
7 .0
7.6
4.0

. 1.2
394.0

6.4

18 .0
4 .1
0 .69

107 .0
26 .6
19 .3
4 . 2
1.4

450. ~

2.5

10.1
3.6
0 .668

20 .8
11.9
10.1
6.3
2.9

6~91. 3
1.5

6.7
4 .5
0.904

17.5
1.5
3.5
6 .6
1.8

13.3
1.6

17 .1
4 .3
1.04

90 .2
25 .9
20.0
6.2
1.7

402.4
4.3

8.8
5 .2
1.05

10.5
5 .6

10 .2
8 .4
3.1

431.8
4 .8

11.7
3.8
0.659

14 .5
9 .5

12 .3
5.8
2.3

482 .8
1.2

4.70
3.61
0 .419

20 .8
5.89
4 .48
3.97
1.94

86 ~ . 4
I. 32

Tr ace element a analy . ed by NlAA at Cornel} Univeraity. Concentr_t iona are keyed to
aampl e FeO e cne enc r at i eue Canhyd roua vduea) which ee r e u.ed .. an internal fhD:
monitor . ~jor element an.tyae. v ere obta ined on flux ed 11 ••• ea fr~ rock powdera by
e lec t r o n micropr obe at Corn ell Uhivera ity .

Ta ble II list s major and t race elem ent analyses for 7 samples from the lower vo1canic
unit (AC85-92) , a d yke (AC9 4 ) and a subv o1canic body (AC93) intruding the lower
vo1can ic unit an d th e t rachytic dy ke from Puente deI Inca (ACI02). Chemically , these
sampies are sim ila r to other Andean cycle vo1canic and plutonic rocks in the main Cordi­
llera o f th e ce nt ral Andes (2 8.34°S). Andesit es (AC90-92) and a dyke (AC94) from the
lower part of th e sequence have high er FeO/M gO ra t ios (3 .8 -5.5 ) than those (AC85-88)
frem th e upper part o f th e seq ue nce and the subvo1can ic body (AC93 ). The principal
phenocryst minerals are plagioclase and amphibole . Cr and Ni contents are variable , but
can be explai ned by the occuren ce of occasi onal grains of diopside in the most Cr-rich
samples (i.e., AC 88, 107 ppm Cr i sugges ting a more mafic precursor magma. Cr-rich
sampIes also tend to have highe r Sc and MgO, co nsiste n t with the presence of the Mg-rich
c1inopyr oxenes . The REE patterns of m ost of the sam pIes are cha rac terized by ratios of
La/Sm fro m 3.9-5 .0, La/Yb frem 9.2-1 1.9, and Eu/Eu ' from 0.68-0.82. AC91 and AC90
have rat ion s of La/Yb o f 14 .8 and 21.2 and Eu/Eu' of 0.85 and 0.89 respectively . The
15 Ma old Puente dei Inca dyke, ACI 02, is di stinct ; it has La/Sm = 6.1, La/Yb = 19.5,
Ba/La = 43, rel ativ el y lower T a and Th and high er Ba,
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For samples of similar 5i02 contento the REE patterns of rnost Aconcagua sam ples are
flauer than those from the Iower to middle Miocene (dates range from 11-16 ma) Cerro
de las Tortolas Formation (La/Yb = 10--30) to the north (29-31°5) (Maksaev et ai.• 1984)
and the late Cenozoic lavas from Tupungato and Marmolejo (La/Yb = 18-27) to the
sourh (33-34°5) (Lopez-Escobar et ai.• 1977). and generally steeper than those of Iate
Cenozoic volcanics from the main part of the Southern Volcanic zone (La/Yb = 5-12)
(5VZ. south of 34°5). They are -similar to those in andesites from the Upper Oligocene­
Lower Miocene (18.9-27 ma) Dona Ana Formation «1l-13) Maksaev et al., 1984) to the
north (29-31°5). Rarios of alkali and REE e1ements to high field strength (HF5) elements
are disrinctly lower than those in the 5VZ. slightly Iower than those in most of the Dona
Ana Formation, and similar to rhose in the TortoIas Forrnarion, AC90 and AC91 are
more similar to the Tortolas andesites.

If the lower Aconcagua volcanic unit is equivalent in age to the Tortolas Forrnarion as
suggested by the K-Ar ages. then the history of the interacrion of the flattening of the
subduction zone and the volcanic chemistry is different in the Aconcagua region than in
the central part of the modern region of flat subduction (30°5). The steeper REE
patterns in the Tortolas Formation have been interpreted to resuIt from a greater role for
garnet in the source area as a result of rhe beginning of fIattening of the subduction zone,
A major difference to the Aconcagua region is that m ajor deform ation in the north
preceeded the eruption of the Tor tolas, while major deformation of the sou rh posrdated
the eruption of the lower Aconcagua volcanic unir . The timing of structural th ickening of
the crust thus postdates the eruption of the Aconcagua rocks and predates the Tortolas

Formarion. Another possibility is that the Aconcagua volcanic rocks are actualIy older,

possibly equivalente in age to the latest Dona Ana and predate fIattening o f the subductio n
zone. On the other hand, the Aconcagua region is cIose to the southern boundary o f the
flat slab region and the timing of flattening and the interaction with the preexisting crust
may be different than in the central part of the flattened zone to the north.
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