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Chemical and isotopic zoning in 
phenocrysts records magmatic proc-
esses such as magma mixing, differ-
entiation, and assimilation of crust. 
This is of particular interest in conti-
nental arc settings where complex and 
long-lived magmatic systems occur, 
with extensive interactions between 
magmas and the continental crust. 
We compare chemical and isotopic 
zoning patterns in plagioclase from 
the Parinacota volcano, in the Central 
Volcanic Zone (CVZ) of the Andes.

Whole rock compositions at Pari-
nacota range from basaltic andesites 
to rhyodacites. Ti, Sr and Ba con-
tents are unusually high and 87Sr/86Sr 
variations are small (0.70613±4 to 
0.70702±4) compared to other volca-
noes of the CVZ. Two distinct basal-
tic andesites are found in recent flank 
eruptions (Ajata flows). Upper Ajata 
is aphyric and has unusually high Sr 
and Ba contents and a relatively low 
87Sr/86Sr (0.70613) whereas Lower 
Ajata contains few plagioclases and 
has lower Sr contents (similar to other 
CVZ volcanoes) and higher 87Sr/86Sr 
ratios (0.70667±4). The electron mi-

croprobe study of minor element zon-
ing patterns in plagioclase, especially 
Sr and Fe, shows that recharge events 
occurred with two distinct mafic mag-
mas, respectively with high and low 
Sr content, alternating throughout the 
whole of the history of the volcano 
with increasing frequency. We ana-
lyzed 87Sr/86Sr in individual zones of 
these plagioclases using microdrilling 
and Thermal Ionisation Mass Spec-
trometry analysis, to better constrain 
the nature of the new magmas during 
these recharge events, and study the 
role of crustal contamination. 

The groundmass of the Low-Sr 
Lower Ajata magma has a 87Sr/86Sr 
ratio of 0.706822±24 and is thus more 
radiogenic than most Parinacota sam-
ples. This confirms the characteristics 
of two mafic end-members: an Up-
per Ajata-like, high-Sr, unradiogenic 
basaltic andesite, and a low-Sr, more 
radiogenic basaltic andesite, similar 
to Lower Ajata groundmass.

The 87Sr/86Sr in plagioclase from 
all Parinacota samples analyzed 
ranges between 0.706486±26 and 
0.706909±11. At the resorption sur-

faces where minor elements indicate 
a mafic magma recharge event, the 
87Sr/86Sr is inversely correlated with 
the Sr content. This implies that 
the mafic magmas interacting in the 
plumbing system of the volcano are 
distinct not only in trace elements, but 
also in isotopic signature, similarly to 
the two Ajata endmembers identified 
above. However, quantitatively, the 
isotopic ratios observed in high-Sr 
recharge events are higher that would 
be expected from direct mixing with 
the unradiogenic high-Sr mafic end-
member, based on the Sr contents. 
This suggests some additional crustal 
contamination of this mafic magma 
before interaction with the resident 
magmas.

Clear evidence for subsequent 
contamination in an upper crustal 
magma chamber is also found in a 
dacite. The 87Sr/86Sr ratio changes 
gradually from 0.706682±08 to 
0.706909±11 over the last 300 µm 
towards the rim of a crystal showing 
continuous differentiation and lacking 
evidence for mafic recharge.

2nd Swiss Geoscience Meeting, Lausanne, 2004

- 1 -


