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Pozzuoli sits on what might be a volcano, waiting for an answer from the scientists. The only true 
answer is that the scientists don't know. Christopher Kilburn chronicles an explosion of misunderstanding 

JUST three ingredients are 
needed to live in the mouth of 
an active volcano. Faith in a 
mistaken understanding of 
the area, hope for high 
returns from the rich volcanic 
soils, and charity from the 
volcano in restricting itself to 
infrequent eruptions. Add a 
dash of social inert:.'! and, in 
no time, a community is 
flourishing in one of the most 
volatile environments on 
Earth. 

Attempting to rescue such a 
recipe form violent overcook
ing are the officials who have 
.been monitoring Italy's 
Phlegraean Fields, the pro
totype for Elysium that sepa
rates the west of Naples fro.Ti the Tyrrhenian Sea. Covering' 
an area four times greater 
than that of the City and West 
End of London combined, it 
provides not onlv a ho.Txe for 
more than 200,000 people, but 
also part of a volcanic rooftop, 
forced 33,000 years ago and 
still vulnerable to local pun
cturing by explosive erup
tions. Indeed, during only the 
last decade and a half, there 
have been a growing number 
of indications that the arrival 
of the next spasm may not be 
too far ahead. 

Bearing the brunt of the 
recent rumblings has been 
the town of Pozzuoli, the most 
elevated port in Italian his
tory. Since the beginning of 
1970. it has been riding the 
crest of a giant crustal blister, 
which, twelve kilometres in 
diameter, has pushed the 
town some 3.5 metres out of 
the sea. 

Attributed to molten rock 
shifting in its position four or 
five kilometres below the 
surface, the uplift has not 
been continuous, but concen
trated into two phases: one 
from 1970 to 1972, the other 
having built up since 1982. 
The net result in Pozzuoli is 
that, as buildings have been 
shaken down, the population 
has been stirred up, the eco

nomic disruption of the last 
eighteen months being com
parable to that which would 
have been expected had the 
volcano in reality coughed 
gently to life. 

Instead, there still lingers 
an.xiety about an eruption. 
Perhaps more than any other 
single factor, it is the uncer-
taintv in the volcanic menace 
that has been gradually erod
ing the resilience of the 
Puteoloni — less through fear 
of the unknown, or poorly 
understood, than through fear 
of the unseen, of the invisible 
processes at work under
ground. Amid the air of 
insecurity, rumour and gossip 
have blossomed unchecked. 
One moment the wires are 
humming that an eruption is 
imminent; the next that the 
idea of an outburst is pure 
alarmist imagination. At first 
the word is out that at least a 
week's warning v/ill be avail
able, then that an eruption 
may arrive with only 48 hours' 
notice. Who, then, and what, 
are the population to believe'? 

Left to pick up the gauntlet 
of misinformation and doubt 
are the volcanologists from 
the University of Naples and 
the Vesuvius Observ'atory. it 
is an additional responsibility 
that none of them were born 
for or had aspirations to 
achieve. Rather, it is a burden 
that has been fairly thrust 
upon them — hardly unex
pected in view of their special 
position, but awkward, never
theless, in spawning another 
difficulty, and one which may 
prove more troublesome than 
the original problem itself. 
Almost by definition, special
ists are those who appreciate 
how little they do know 
compared with what it is 
generally felt that they should 
know. Making plain this limi
tation is absolutely essential 
if misunderstandings are to 
be avoided. Yet, in so doing, 
the experts risk undermining 
the very position of confi

dence with which they liave 
been bestowed. Far from cal
ming public confusion, they 
may add to the misgivings. 

A clear example has been 
the issue of how long n 
warning can be expected 
before an eruption. In spite of 
the sophistication of the sur
veillance system established 
in the area, guesses on the 
likely behaviour of the vol
cano remain handicapped by 
both the inability to view 
directly the subterranean 
magma and the lack of quanti
tative information regarding 
previous eruptions. 

are consistent with the notion 
of a molten body pushing 
upwards against the over
lying crust; but they do not 
constitute proof that this is 
what is happening. Moreover, 
they cannot indicate une
quivocally w hether or not the 
postulated magma will even
tually break through to the 
surface. 

In the second case, because 
no confirmed eruption has 
occurred for more than 4,'50 
years, there exist in the 
Phlegraean Fields no guide
lines for recognising those 
changes in the instrumental 

T/ie ones ivho Jaiied to get away: volcano victims at Pompeii 
In the first case, any move

ment of magma has to be 
inferred indirectly, by look
ing for possible effects on its 
surroundings. Thus localised 
swelling of the ground and 
concomitant seismic activity 

monitoring data that mark the 
start of an irreversible run in 
to an eruption. Inspired gues
ses can be made, based on 
experience gained from erup
tions elsewhere, but such are 
the idiosyncracies of indi

vidual volcanoes that the pat
tern of behaviour disting
uished at one cannot be used 
to anticipate the detailed 
actions of another. 

All that are available are 
the one or tw'o clues left 
behind by accounts of the 
eruption of September 1538, 
at a point 3.5 kilometres along 
the coast from Pozzuoli. From 
these, it appears that the first 
signs of anomalous activity 
had been noticed at least 35 
years earlier, a new beach 
emerging near Pozzuoli and 
being duly donated to the 
town by the King of Naples in 
1503. For the following 33 
years, the chronicle of events 
is less clear, but by 1537 
earthquakes were frequently 
rocking buildings around Poz
zuoli. Finally, some two days 
before the eruption, dramatic 
increases took place in the 
frequency of trem.ors and in 
the uplift of the ground, which 
may have risen in that period 
by as much as six or seven 
metres. 

Armed with this potted his
tory, volcanologists today 
cannot be sure whether the 
current crisij will end in 
conflagration or whether it 
will gradually die away, as 
happened in 1972, a passing 
stage on the way to an erup
tion in perhaps 20 years' time. 
Whatever the eventuality, 
they are looking to a mini
mum short-term warning of 
about 48 hours, hopefully 
longer, given the sensitivity 
of the monitoring equipment 
deployed. 

Nevertheless, such an alert 
cannot be guaranteed, a lack 
of assurance which has 
helped sustain the rumours. 
The notion of a seven to ten 
day warning has arisen 
through the need of the civil 
defence to have such a time in 
.order to completely evacuate 
the areas at risk. The demand 
has not been refused by the 
volcanologists. It has merely 
been pointed out, with a 

pessimistic optimism, that 
while a week's warning can be 
attempted, there is perhaps a 
better than evens chance thai 
it will turnout to be wrong, 
causing an unneccessaiy and 
traumatic upset, and damag
ing the credibility of the 
authorities in the eyes of 
the public. If on the other 
hand, it is decided to wail for 
clearer signs of an eruption 
before issuing a warning, 
although the alert may prove 
to be valid, it may also prove 
to be too late. 

The Neapolitan scientists 
thus face the possibilities of 
issuing an alarm that is either 
false or a failure. Trying to 
explain this position has pre
sented them with yet another 
dilemma, which also has still 
to be satisfactorily resolved. 
Either they present the prob
lem in simple terms, or they 
reveal it in its complete, 
unexpurgated form. What 
emerges, respectively, is 
either what appears to be a 
series of irrevocable state
ments that unfortunately 
have to be revised in the light 
of later studies, or involved, 
qualified comments that 
become garbled and miscon
strued. 

To the uninitiated, there
fore, the impression can be 
given either of an incompe
tence to find the truth or of a 
conspiracy to hide it. Neither 
picture would be accurate. On 
their own, volcanoes and 
human beings represent 
peaks of complexity in physi
cal and biological systems. 
Put them together and the 
result is a cacophony of com
plications. Challenging the 
volcanologists in the Phleg
raean Fields is the task of 
discovering an underlying 
harmony and revealing its 
structure. And, of course, at 
the same time letting the 
public know the score. 
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