
2. The control of sill emplacement on 
unrest
Ground deformation during the non-eruptive 
crises at Campi Flegrei and Rabaul are 
consistent with the emplacement of sills with 
radii of 2-2.5 km at depths of 2-3 km (Fig. 1). 
Although alternative source geometries have 
been proposed [6], only a sill can produce the 
observed deformation at over-pressures low 
enough to avoid bulk failure of the upper crust 
and the triggering of an eruption. 

A sill induces tensile stresses in the crust 
around its periphery [7]. We thus expect that 
the epicentres of accompanying volcano-
tectonic seismicity will occur preferentially 
above the peripheries of sills, especially where 
these have entered zones of faulting produced 
by caldera collapse. The expectation agrees 
well with observation (Fig. 2). 

Tavurvur, Rabaul, in eruption.
Photo: W.J. McGuire.

References.
1. Saunders SJ, 2001. Bull Volcanol, 63: 406-420. 2. De Natale G et al., 2006.
Geol Soc London Spec Pub 269: 25-45. 3. Woo JYL, Kilburn CRJ, 2010. J
Geophys Res, 115: 10.1029/2009JB006913. 4. Bellucci F et al., 2006. Geol Soc 
London Spec Pub, 269: 141-157. 5. Johnson RW et al., 2010. Rabaul Volcano 
Workshop Report, Australian Govt-AusAID, pp. 84. 6. Gottsmann J et al., 2006.
J Volcanol Geotherm Res, 150: 132-145. 7. Gudmundsson A, 1998. Developments in
Volcanology 10. Elsevier, Amsterdam, pp. 313-349. 8. Finlayson DM et al., 2003.
J Volcanol Geotherm Res, 124: 153-171. 9. Zollo A et al., 2008. Geophys Res Lett, 
35: 10.1029/2008GL034242. 10. Fialko Y et al., 2001. Geophys J Int, 146: 181-
190. 11. Mori J et al., 1989. IAVCEI Proc Volcanol, 1: 429-462. 

Figure 2. The epicentres of VT events during crises coincide 
with the overlap between the locations of ring fault zones 
(green) and the periphery of pressurised sills (circles, heavy 
outline). Left. The 1982-1984 crisis at Campi Flegrei. MN: 
Monte Nuovo. P: Pozzuoli. Right: The 1983-1985 crisis at
Rabaul. T: Tavurvur. V: Vulcan. Pale blue, left: More than 20 VT 
events km-2. Pale blue, right: More than 80 VT events km-2. 
Dark blue, both: More than 200 events km-2. (Seismic and 
structural data from [2] & [11].)

View across eastern Campi Flegrei, 
with Vesuvius in the background.
Photo: C.R.J. Kilburn.


