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Fig. 2 and 3: La/Yb vs Andean age (0-200 Ma) and
vs age of the Chilean Precordillera (78-37 Ma).
Andean magmatism displays repeated La/Yb cycles
in each magmatic arc system. Note increasing maxi-
mum La/Yb ratios through Andean system after tec-
tonic shortening & crustal thickening. La/Yb ratio in-
creases through time occur at equal SiO ranges.
Tepper et al. (1993) proposes increasing pH O (<1 to
2-3 kbar) as a possible mechanism  to raise La/Yb
ratios through time. La/Yb is highest after tectonic
shortening, but also increases throughout the time
of arc magmatism.
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Fig. 1: Schematic mechanism of La/Yb correlation with
crustal thickness of Andean arc systems (0-200 Ma) , as
proposed by Kay et al. 1987, 1991, 1994 and Hildreth &
Moorbath 1988.
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Introduction
Our study attempts to apply REE patterns of late Cretaceous-late
Eocene arc magmatism in the Chilean Precordillera as a guide to
crustal thickness through time (Fig.1). Modern studies on Miocene
to recent Andean arc magmatism (Hildreth & Moorbath 1988, Kay
et al.1987, 1991, 1994) apply an increasing slope in REE patterns
through time (indicated by increasing La/Yb and La/Sm ratios
through time) as a guide to increasing crustal thickness through
time.
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Fig. 5: Schematic tectonomagmatic overview of the
late Cretaceous to late Eocene arc system of the
Chilean Precordillera (21.5° - 26°S).

Fig. 6 and 7: La/Sm and Sm/Yb vs SiO . 2

Increasing La/Sm and Sm/Yb  through time in-
dicate increasing hbl-retention and particularly
garnet-retention through time in the residuum
mineralogy. The different La/Sm and Sm/Yb be-
haviour through time at equal SiO  also suggests
different fractionation paths.
Increasing crustal assimilation through time can
be excluded as an influencing variable, since La
contents in the youngest arc rocks are lower and
decrease with increasing SiO .
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Fig. 8 and 9: Sr and Eu/Eu* vs SiO . 2

Increasing Sr-contents and Eu/Eu* ratios through
time at equal SiO  suggests decreasing import-
ance of feldspar fractionation through time due
to increasing H O-fugacity through time.
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Fig. 15 and 16: Schematic petrologic evolution of arc magmatism in the Chilean Precordillera (21.5-26°S).
initial stage: wide compositional range is controlled by fractional crystallisation at low pH O, minor hbl and no
garnet in the residual mineralogy. Continuous magmatic activity leads to accumulation of hbl-bearing tholeiitic
residue and explain increasing La/Yb-ratios in the Chilean Precordillera. Syn/posttectonic melts are generated
mostly by remelting of accumulated hbl- and garnet bearing tholeiitic residue.
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Fig. 10 and 11: Sr vs eNd and age vs Sr .i i i

A weak trend of ncreasing Sr through time accompanies
the increasing La/Yb ratios through time mechanism.
Increasing Sr at largely constant eNd points to contam-
ination of the isotopic system by seawater interaction.
Crustal contamination with old crust can be neglected.
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Fig. 12, 13 and 14: Modelling of FC paths through time
in the Chilean Precordillera.
Rb vs Th modelling suggests a plag-dominated fractionation
+bio + K-fsp +minor zircon to produce the observed dacite to
rhyolite evolution in the initial stage (78-63 Ma).
A hbl- and bio-dominated FC mineral assemblage, with only
minor plag, can explain the granodiorite to granite evolution.
The unreasonable amount of bio-FC, however, remains an
unsolved problem.

The modelled FC mineralogies also fit the REE pattern evo-
ution through time. High degrees (50-60 %) of partial melting
of tholeiitic amphibolite can produce a the REE pattern of the
observed dacitic source composition. 10 % FC is able to
generate rhyolitic/granitic compositions from these dacites.

Kd's after Martin (1987) and a compilation of Rollinson (1993).
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Fig. 4: La,Yb and Sm vs SiO  Chilean Precordillera2

La, Yb and Sm-contents change through time. Variable
La behaviour through time is due to different fractionation
paths through time. Variable Sm and Yb-behaviour is con-
trolled by increasing hbl and gt-content in the residuum
mineralogy through time.
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