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Genesis and differentiation of a calc-alkaline volcano in syn-collisional continental setting:  
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0RXQW�$UDUDW��$÷UÕ�'D÷Õ��LV�WKH�ODUJHVW�YROFDQLF�FHQWHU�RI�WKH�(DVWHUQ�$QDWROLD�EORFN�UHVXOWLQJ�IURP�WKH�
syn-collisional magmatism related to the Arabia–Eurasia collision zone. Ararat is a polygenetic, compound, 
stratovolcano, with two well-developed cones: Greater Ararat and Lesser Ararat.

In this study we present a complete geochemical and isotopic (Sr,-Nd, and Pb) characterisation on a set of 
samples collected from Greater Ararat, revealing clues on magma genesis and differentiation.

'XULQJ�¿HOG�ZRUN�ZDV�SRVVLELOH�WR�UHFRJQLVH�D�FRPSOH[�YROFDQLF�VWUXFWXUH��PDGH�XS�E\�D�EDVDO�EDVDOWLF�
SODWHDX�DQG�DW�OHDVW�WZR�YROFDQLF�HGL¿FHV��2OG�DQG�<RXQJ�$UDUDW��VXSHULPSRVHG�RQ�WRS�RI�HDFK�RWKHU��7KH�ODYDV�
range from trachybasalts to basaltic andesites in the basaltic plateau and from high-Mg# andesite to rhyolite 
LQ�2OG�DQG�<RXQJ�$UDUDW��7KH�URFNV�KDYH�FDOF�DONDOLQH�DI¿QLW\�DQG�VXEGXFWLRQ�UHODWHG�WUDFH�HOHPHQW�SDWWHUQV��
ZLWK�OHVV�PDUNHG�+)6(�QHJDWLYH�DQRPDOLHV�LQ�WKH�SODWHDX�EDVDOWV��7KH�GDWD�VXJJHVW�D�PDQWOH�PRGL¿HG�E\�ÀXLGV�
or melts derived from the recycling of subducted basaltic oceanic crust in amphibolite facies, as suggested by 
the low Nb/Ta of the least evolved products.

The high-Mg# of the andesites can be interpreted as representative of the direct derivation of these magmas 
IRUP�D�PRGL¿HG�PDQWOH�VRXUFH��RU�LQ�DOWHUQDWLYH�DV�GXH�WR�VLJQL¿FDQW�IUDFWLRQDWLRQ�RI�)H�7L�R[LGHV�GXULQJ�WKH�
early stage of differentiation from parental basaltic magams.

0DMRU�DQG�WUDFH�HOHPHQW�GDWD�GH¿QH�WZR�GLVWLQFW�GLIIHUHQWLDWLRQ�WUHQGV��FKDUDFWHULVHG�E\�GLIIHUHQW�FRQWHQWV�
in alkalis and key trace elements such as Y, Nb, Zr and REE, which are likely related to the fractionation of 
VSHFL¿F�SKDVHV��H�J���DPSKLEROH���7KHVH�WZR�WUHQGV�VHHP�WR�EH�QRW�VWULFWO\�UHODWHG�WR�WKH�GLIIHUHQW�SKDVHV�RI�WKH�
volcano activity.

Basalts from the underlying plateau show less radiogenic Sr and more radiogenic Nd isotope compositions 
than the high-Mg# andesite and the more evolved products. The latter show variable isotope composition and 
no systematic variation between the Old and Young Ararat or with indices of magma differentiation.


