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Following the opening of new eruptive fissures low on the east
rift zone of Kilauea volcano, Kilauea’s summit underwent
deflation, the lava lake began to recede, and on 17 May, an
explosive event sent ash to a height of 9 km. As a result,
Bulletin of Volcanology has opened access to four scientific
papers that provide insight into past subsidence events and
explosive activity at Kilauea caldera.

Delaney and McTigue examined the 1960 collapse of
Kilauea’s caldera. Like today’s subsidence, this occurred dur-
ing and after an effusive event on the lower east rift zone.
Subsidence, to an eventual depth of 50 m, was continuous
and was associated with seismic activity. Delaney and
McTigue concluded that the volume of subsidence was close-
ly related to the volume of magma withdrawn from the reser-
voir immediately below the caldera.

In their 1990 study, McPhie and colleagues examined the
famous Keanakakoi ash deposit; it is famous because it is
associated with an explosive eruption that killed a party of
Hawaiian warriors travelling near the caldera in 1790.
McPhie and colleagues demonstrated that the opening phase
was phreatomagmatic—that is, an explosion caused by the
interaction of magma and water. It is believed that activity
continued for several months and occurred at a time when
the caldera was very deep.

Dvorak, on the other hand, believed that a phreatic eruption
caused Kilauea’s explosive eruption of May 1924. Phreatic
eruptions are triggered by the interaction of water and hot
rock. This eruption was preceded by rapid draining of a lava
lake and transfer of a large volume of magma from the summit
reservoir to the east rift zone, leaving the surface rocks at a
raised temperature. Dvorak explains that,

“This lowered the magma column, which reduced hydro-
static pressure beneath Halemaumau and allowed groundwa-
ter to flow rapidly into areas of hot rock, producing a phreatic
eruption”.

Instead, Orr and Rea examined the type of gas jetting
activity that we had become more familiar with during
Kilauea’s eruption that had been relatively stable since
1983. That is until the events in Puna earlier in May
caused the situation to radically change (see the preceding
Bulletin of Volcanology press release of 09 May 2018).
Termed “gas pistoning”, this more benign type of (ex-
ceedingly mild) “explosive” activity involved the cyclic
rise and fall of a lava surface within a volcanic vent or
lava lake. This is associated with the accumulation of a
layer of gas just below the lava surface to push the surface
upwards, followed by release (as the jet) during which the
surface falls and after which the cycle begins again.

Founded in 1922, Bulletin of Volcanology is the official
journal of the International Association of Volcanology &
Chemistry of the Earth’s Interior (IAVCEI). The Bulletin
publishes papers on volcanoes, their products, their erup-
tive behaviour, and their hazards (https://link.springer.com/
journal/445).
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