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ore than 400 fatal volcanic erup-
M tions have been documented, aver-

aging 2 to 4 such events per year
in recent decades. Despite deficiencies in
the historical record, its lessons can help
reduce fatalities in the future (/-3).

The human impact of eruptions through
the last seven centuries (panel A) is clear and
worrisome. Fatal eruptions are far more likely
to be retained in the historical record. We be-
lieve that much of the increase shown in the
figure is real, and that it is linked to global
population increase and not to eruption fre-
quency worldwide, which has been roughly
constant through recent centuries.

Causes of historical fatalities are frequent-
ly not stated, and accurate numbers of fatali-
ties are often difficult to obtain, even for con-
temporary eruptions. The historical record
may provide nothing more than words like
“several” or “many.” We have assigned num-
bers to such words (4), recognizing that these
approximations may be far from the truth.
Only 2.6% of the 274,443 fatalities consid-
ered here are based on these approximations.

climbers away from active summits (and their
unpredicted projectiles) is more difficult. Our
data suggest that increased attention should be
paid to tephra (6), and perhaps also to other
agents, such as lava or gas, which have a sig-
nificant fatality recurrence rate.

Where possible, we have tried to capture
the time delay between an eruption’s start and
its fatalities (panel D). Data for total fatalities
and fatal events yield the same two conclu-
sions. First, the dangers during an eruption’s
early hours are huge. Many lives are lost in
the first 24 hours, when the element of sur-
prise is strongest. Research and monitoring of
precursory phenomena are essential to reduc-
ing such fatalities. Second, danger persists
well after the eruption’s first month. Nearly
two-thirds of the fatalities and half the fatal
events have taken place more than 1 month
after the eruption’s start. Current crises in-
volving long-running eruptions include volca-
noes in Mexico, Ecuador, and Montserrat.

Shortly after an eruption’s start, crisis
awareness runs high. Residents often need

little urging to evacuate. After many weeks,
however, complacency increases, an attitude
of “we’ve learned to live with it” develops,
and a desire of evacuees to return home
grows stronger. Cynicism toward scientists
and authorities may increase, and scientists
themselves begin to experience burnout.
Our data should provide a warning to resist
the temptation to think that the worst is over.
History tells us that it may not be.
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