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Formation of the 500 y - old Kuwae caldera
(Vanuatu - New Hebrides arc)

(Centre ORSTOM, BP 70, 29280 Plouuné Francc)
M. MOT\Z!ER and C. ROBIN (ORSTOM, BP 76, Pont Vila, Vanuatu)

The island of Tongoa once formed p:m of -a larger Jandmass, Kuwae,

" partly dr.s\mycd during a cismo-volcanic crisis reported by oral tradition, From

new HC dota, it appears that this calaclysm took place in the mid-Fificeath
ceatury, The eruption Jed 1o the formation of a lerge oval-shaped caldera between
Epi and Tongoa islands. This caldera is a NW-SE clongated basin, 12 km-long
and 6 km-wide, with a Tloor 250470 m below szalevel. The sieep innee wall has
2 heigh of about 200-700 m, Its arca is 58 km? and its volume 31 km?. Collapse
near the ealdera edge ranges from 650-950 m in 2 minimum estimate, and may
range from 800-1100 m. The lost volume is 32-39 km? (DRE), calculated wilh 2
lopography calropolated from the adjacent islands, Post-caldera aclivity includes
the development of the basaltic Karua cone on the floor of the caldera.

Detailed field sections of the whole pyrociastic sequence refated o the

. caldera are presenicd. A)l'nongh they slicrnate hydromagmatic and Plinian

cruptive styles, evidence is given that these pyroclastics form a coherent
evolutive voleanic scrics, the climactic terminal stage of which provoked the
caldera collapse. Tn 2 143 m synthetic log, the lower tuff scrics cxposes

. aliesnating hydmmagmmc deposits (BD 1-4) and Plinian fallout dcposns

whereas the upper wif serics s mainly consists of thick welded or unwelded pumice

" flow dcpasits (PFD 1-7), minor ash flow deposits and two additional sequences

of hydromagmatic deposits (HD S-6).

33 wholerock and 291 micropobe analyses of juvenile glasses were carried
oul o the caldera deposits, In the lower hydromagmatic (HD 1-4), Si02% ranges
from 48-61, wilh onc peak 3t 53.8 and 2 sccond at §5.6, In the uppes
hydromagmatic deposits {(HD 5-6) and in the unwelded and welded ignimbrites
(PFD 1.7), S102% ranges from 60-78, the tocks teing mainly dacitic. All fuffs
relaied 1o the caldeora event can be xcadnly inlerpreted in lcrms of fractiona!
:rysu!huhon juvenile vitrie clasts in the rocks rcprcscnung variable
compositions from an carly differentiated magma chamber,

Thus, Kuwae caldera is chmclmmd by (iya Iargc composruonal range of
magmas and (ni) the inti; of g and Plinian products.
This jon of deposits and. the cvolution from one type of
volcanism to the other are evidenced in both fower and upper pants of the

_ pyroclastic sc-ncs This strongly argues for riggering the Plinian crupiion by

magma-waley interaction, In addition, the numcrous volcanic episodes that proced
the ngmmbmc outpourings suggest months or even years of rebtively moderte
acnvuy before the collapse paroxysm, A model for the Kvwae cauuysm»c
cruption is.presented which takes into acount iemporal considerations, cruptive
styke evolution and petrologic considerations,
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