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Editorial 

A DEONTOLOGICAL CODE FOR VOLCANOLOGISTS? 

The recent eruption of the Soufri~re on the island of Guadaloupe and the 
extraordinary sequence of events it entailed seem to have revealed a good deal 
more about the political and sociological problems faced by volcanologists 
than about the nature of the eruption itself. The dispute raised by conflicting 
views and precautionary measures recommended by various geologists reached 
the international press and attracted wide attention. 

Apart from the lack of agreement among "experts", which has long been a 
source of embarrassment in our profession, the incident raised the basic ques- 
tion of the responsibilities of volcanologists who find themselves called upon 
to assess volcanic hazards. 

During the mild phreatic eruptions and associated seismic activity that oc- 
curred over a period of months in 1976, sundry geologists who visited the is- 
land were asked to evaluate the risk to the populace. Although the volcanolo- 
gist in charge firmly maintained that there was no serious danger, other geolo- 
gists who had little or no experience with active volcanism took a more pessi- 
mistic view. Faced with this divergence of opinion, the authorities decided to 
take the most conservative possible action and proceeded to evacuate 73,600 
persons for three and a half months. 

Haroun Tazieff, who probably has as much experience with active volcan- 
ism as any person in the world, advised the government officials that there 
was no cause for alarm and that there would be no catastrophy like that which 
occurred at St. Pierre in 1902, as several persons feared. He was correct, of 
course. Noth'mg happened. Nevertheless, the intervention of self-appointed ex- 
perts and the confusion generated by conflicting interpretations resulted in 
wholesale disruption of the li~e and economy of the island. 

Examples of this type of exaggerated response are also seen in the costly 
over-design of certain industrial installations, such as nuclear power plants that 
have been proposed in volcanic regions. The conservatism of planners who are 
sensitive to any allegations of unsafe design and wish to guard against every 
possible hazard can easily be exploited by anyone who is motivated by a desire 
to obstruct the project and is able to do so by advising prohibitively expensive 
precautions against risks that are exceedingly unlikely but difficult to disprove. 
As Tazieff points out {Nature 269 (1977) 96--97), there is need for a deonto- 
logical code to guide volcanologlsts, and this code should include a stricture 
against exaggerating hazards and recommending excessively conservative pre- 
cautions regardless of the economic and.social consequences they entail. 

DEREK BOSTOK 
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Reply to Editorial 

As a member on the editorial board of this journal I am forced to put for- 
ward a protest and regret that the provocative “Editorial” by Derek Bostok 
was accepted for publication in the last issue (Vol. 4, No. l/2, August 1978) 
of the journal. An “Editorial” is supposed to reflect the opinion, or at least 
the general feeling, of the leaders of a newspaper or a journal and I have rea- 
son to believe that Mr. Bostok’s judgement concerning the role of volcanolo- 
gists in general and his interpretation of the Soufrikre affair in particular is 
open to question. 

It so happens that three members of the editorial board of this journal 
were asked to participate in a committee, headed by Dr. Frank Press, to re- 
view work done by French geoscientists on the active volcano Soufri&re on 
Guadaloupe in the West Indies. The committee of six people of four natio- 
nalities was established by the French Research Council (CNRS) in order to 
cut through the unfortunate stalemate which the disagreement amongst French 
geoscientists had engendered. Considering that the French government was 
faced with the problem of 73,000 refugees it was the prime task of the com- 
mittee to pass an objective judgement of the risk involved in moving the re- 
fugees back to their homes. One possible consequence of the committee’s 
work was that its conclusions would be interpreted to favour one of the op- 
posing grops of scientists, condemning the other for incompetence and failure. 

A few facts on the Soufri&re affair may help to show who was “right” in this 
much publicized dispute. Following are some of the arguments which led to 
the evacuation: (1) increased seismicity; (2) explosive activity in the summit 
crater shedding tephra over inhabited areas; (3) increasing amount of fresh 
volcanic glass shards in the tephra which otherwise consisted mostly of water- 
soaked mud; (4) appearance of epidote in the tephra which was believed to 
indicate that the explosions threw out material from successively greater depth 
in the volcano; (5) comparison with historic volcanic events in the French 
West Indies where political intrigues led to catastrophic misjudgement; and 
(6) extremely difficult road situation, which made quick evacuation impos- 
sible. 

The committee found that what had been identified as fresh volcanic glass 
was in fact aggregates of very fine grained clay. What had been identified as 
epidote was in fact pyroxene. 

The critics of the evacuation had the following arguments: (1) a general 
feeling based on extensive experience with active volcanoes; (2) focal depths 
of earthquakes did not migrate upwards; and (3) chemistry of thermal gases 
did not indicate the presence of shallow magma. 

The committee found that objective,scientific judgement must be based on 
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factual information. That the seismic array did not allow the accurate deter- 
mination of focal depth and no information was available which would show 
migration of earthquake foci. That the only possible indication of the pres- 
ence of a shallow degassing magma was to be found in the gas analyses of Mr. 
Tazieff and his coworkers. During a short period the gas analyses indicated 
appreciable amounts of the high-temperature component sulphur dioxide. 

An objective evaluation of the scientific information which led to the eva- 
cuation is that it was not sufficiently rigorous on several points which at the 
time of decision were given high priority. The decision itself was in the hands 
of the public authorities who in addition to scientific information have to 
take account of economic and social factors. Furthermore the authorities have 
to define the acceptable risk which can be highly variable from one situation 
to another. In Guadaloupe it was decided that the acceptable risk was zero, 
which gave very little room for further evaluation and practically meant that 
even the evacuation of 73,000 people had to proceed without the risk of a road 
accident. 

Any criticism of the decision reached has to take account of this most im- 
portant attitude of the authorities. 

It must further be remembered that both scientists and the authorities were 
working under extremely high tension. When men are strained, inexperienned 
and faced with an unexpected situation they are likely to make decisions 
which later prove to be overdimensioned. That is a simple fact of life. 

The principal critic of the evacuation, Haroun Tazieff, was not present 
when the decision was taken. He had left on a mission to Ecuador. When 
he returned, his criticism, based on the points given above, was widely 
publicized and became highly embarrassing for his scientific colleagues 
as well as the French authorities. All of us know that Mr. Tazieff is a 
popular man and he has good contact with the mass media. Reporters 
request a statement; they are less concerned with the factual basis on which 
that statement rests. 

The international committee did ask for the factual basis of his statements 
and found emotional attitudes and misjudgements equally serious as those 
made by the scientists who in the absence of Mr. Tazieff acted as advisers to 
the authorities. 

During the preparation of a final report in Paris in November 1976, I recall 
that the committee members were relieved to discover that their findings 
could not be interpreted in favour of either party. The principal reason why 
matters got out of hand was the lack of up to date, sophisticated monitoring 
systems and experienced personel. Too many easily-obtainable facts were 
either not available, incorrectly measured, or neglected. 

The evaluation showed that the refugees could be moved back to their 
homes provided (1) that the authorities were willing to accept some risk, (2) 
that high-quality monitoring systems were installed on the volcano, and (3) 
that the supervision of collection of data and its interpretation were performed 
by people trained in volcanology. 
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A wise and admirably conceived conclusion of the whole Soufrikre affair 
was put forward by Dr. Chabbal, the president of CNRS: the blame for the 
Soufriere misjudgement did not lie with the scientists. For a number of years 
they had asked for funds to improve monitoring systems on Soufrikre, and 
to make detailed volcanological studies in the area. Their requests had been 
turned down. For this reason the necessary background knowledge and exper- 
tise was not available at the time of need. Immediate and generous increase 
in the funding of volcanological research should be the reaction to the unfor- 
tunate Soufriere affair. 

When the findings of the international committee were made public in 
Paris, the mass media made a simplistic interpretation of their own: “Tazieff 
was right”. And now I find this same phrase repeated in an “Editorial” of a 
scientific journal on volcanology: “He was correct, of course. Nothing hap- 
pened”. I sincerely hope that the scientific profession has not degraded to the 
practise of flipping coins in matters of such concern as the prevention of vol- 
canic hazard. 

Today volcanology is emerging as a scientific discipline. Some of us have 
already experienced hard clashes with unyielding public officials or the em- 
barrassments of false predictions and professional disagreements. This is the 
price we have to pay and there is no way around it. Nothing will be solved 
with a deontological code for volcanologists. We will have to learn the hard 
way, as everybody else before us, who had to deal with matters so highly 
involved in, and affected by, human behaviour. The Soufriere affair is a step- 
ping stone in our evolution. It was a costly experiment and therefore we 
should try to gain as much from this experience as possible . That, however, 
is not possible unless the truth and nothing but the truth is respected. 

Let me finish these remarks by paying tribute to the French Research 
Council for its wise handling of an extremely difficult affair. The open and 
frank discussions, which finally led to the Research Council itself taking the 
blame for the incident, can only have happened in a country of great demo- 
cratic tradition and vast cultural heritage. 

They are to be admired. 

GUDMUNDUR E. SIGVALDASON 

Nordic Volcanological Institute 

Reykjavik, Iceland 



Journal of Volcanology and Geothermal Research, 5 (1979) 211--212 211 
© Elsevier Scientific Publishing Company, Amsterdam -- Printed in The Netherlands 

Letter to the Editor 

A DEONTOLOGICAL CODE FOR VOLCANOLOGISTS? -- A RESPONSE TO 
DEREK BOSTOK'S EDITIORIAL 

The Editorial by Derek Bostok in the August 1978 issue of this Journal re- 
garding the recent volcano crisis at La Soufri~re, Guadeloupe, presents some 
provocative thoughts. As a scientist who made four visits to Guadeloupe dur- 
ing the course of the crisis, and who served as one of the six non-French mem- 
bers of the ad hoc Comit~ Sci~ntifique International sur La Soufri~re, conven- 
ed by the French government to deal with the situation, I feel obligated and 
qualified to respond. I should say at the outset that  Professor McBirney 
kindly supplied me with a preliminary copy of Dr. Gudmundur  Sigvaldason's 
comments that  were published in the December 1978 issue. I shall not, there- 
fore, repeat many of the details of the crisis that he has already described. 

One of the most important  aspects of the La Soufri~re crisis of 1976 was 
that  there was an imperfect scientific understanding of many aspects of the 
ongoing activity. In summary form, some of the more important  aspects of 
the situation in August 1976 were as follows: 

(1) Hundreds, even thousands, of local earthquakes were recorded each 
day, but the absence of an accurate velocity model at depth and the inadequa- 
cies of the seismic network did not permit the accurate location of hypocen- 
ters. Most events were known to be originating in a general region several kilo- 
meters beneath the summit of the volcano, but is was not  possible to deter- 
mine whether there was any systematic upward migration of these events. 

(2) The ash that  was continuously erupted from the summit of the volcano, 
sometimes discharged with almost explosive force, was thought  to contain in- 
creasing quantities of fresh volcanic glass. This observation later turned out to 
be incorrect, but, at the time of the crisis, it was believed by many people that 
fresh magma was reaching the surface. 

(3) Analyses of volcanic gases by Haroun Tazieff and his team did not indi- 
cate to them that  a magmatic eruption was underway or impending. However, 
the collection of gases and interpretation of their chemistry is far from a per- 
fected science. A great deal of additional work on many different volcanoes 
will be required to determine whether gas chemistry is a really accurate indi- 
cator of volcanic hazards. 

(4) No measurements of ground deformation had been made, and it was 
therefore possible that  the volcano was inflating without  anybody knowing it. 

(5) The reconnaissance geological studies that  were available at the time 
were not  able to provide the vitally needed details regarding the eruptive his- 
tory of the volcano during the past 10,000--20,000 years. Therefore there 
was very little geological insight as to what the volcano was apt to do in the 
future. Poorly sorted pyroclastic deposits crop out at many localities on the 
volcano, but it was not  known whether these deposits were the product of 
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pyroclastic flows, hot or cold mudflows, or cold avalanches. Moreover, the age 
and frequency of emplacement of most of these deposits was not  known. 

It was in the context  of these five major areas of uncertainty that  the Gov- 
ernor of Guadeloupe ordered the evacuation of all 73,000 people living on the 
slopes of the volcano. Controversies broke out immediately as to whether such 
a massive evacuation was justified, whether the evacuation lasted too long, and 
whether there was panic or complacency with regard to the assessment of the 
hazard. Scientists disagreed with scientists, and the rest is history. 

But how does this bring us to the question of a deontological code -- a code 
of " d u t y "  or "moral obligation ?" Bostok asks us to endorse Haroun Tazieff's 
version of  a deontological code -- a code based on the assumption that  the 
volcano never did pose a great threat, and that, if a rapid buildup did occur, 
the people could have been evacuated in time. According to such a code, those 
who overestimated the hazard should be censured for exaggerating the impli- 
cations of the available data and for recommending, in panic, large-scale evac- 
uation. 

On the other hand, it is possible to consider another version of a deontolog- 
icai code that  could be applied to the La Soufri~re situation - -a  code based on 
the acknowledgement that  (1) there were enormous gaps in the geophysical, 
geochemical, and geological understanding of the ongoing activity, {2) there 
was a reasonable probability (perhaps 1:20 or 1:50) that  the activity could 
have progressed rapidly to the production of pyroclastic flows or destructive 
phreatic activity, and (3) there was legitimate uncertainty as to what was really 
going to happen. According to this code, those who underestimated the hazard 
should be censured for not  acknowledging the wide gaps in the available data 
and, for arguing, with unrealistic coolness, against evacuation. 

I have obviously oversimplified the development of these two deontological 
codes for La Soufri~re, but, to me, it is telling that  it is possible to argue for 
either of two very different codes, on the basis of only one set of facts. And 
that 's  the important  point -- a really workable code would have to be based on 
a framework, a single set of criteria agreed to by all parties involved.., if not  by 
volcanologists in general. In theory, such criteria might include threshold levels 
of local seismicity, ground deformation, and gas chemistry, beyond which a 
truly hazardous situation would automatically be declared. 

In reality, however, it is doubtful  that  such a code could ever be devised. As 
monitoring activities improve and are extended to more and more volcanoes, 
complications and equivocations will doubtless arise. We already know that  
outwardly similar volcanoes often function in remarkably dissimilar ways, and 
it is likely that  this pattern will continue to be encountered in the future. This, 
of  course, should in no way dissuade us from persuing our work. Techniques 
and insights will doubtless improve in future years, but, as Gudmundur  Sigval- 
dason has indicated, we must be ready to accept criticism and "hard knocks"  
as we continue our efforts to provide the best scientific evaluations possible. 

RICHARD S. FISKE 
Smithsonian Institution 
Washington, DC 20560 
U.S.A. 



Journal of Volcanology and Geothermal Research, 5 ( 1 9 7 9 )  2 1 3 - - 2 1 5  213  
© Elsevier Scient i f ic  Publ i sh ing  C o m p a n y ,  A m s t e r d a m  --  P r in ted  in The  N e t h e r l a n d s  

Letter  to the Editor 

DEONTOLOGICAL CODE, PROBABILISTIC HAZARD ASSESSMENT OR RUSSIAN 
ROULETTE? 

As one of the "sundry geologists" who visited Guadeloupe three times at 
the specific request of  the civil authorities, and spent a total of  14 days on the 
scene during the early stages of  the 1976 eruption, I would like to make a few 
points which may not  have been evident to the writer of  the editorial of the 
August 1978 issue of  the Journal of  Volcanology and Geothermal Research. 

Mr. Bostok in his second paragraph identifies " the  basic question of the 
responsibilities of  volcanologists who find themselves called upon to assess 
volcanic hazards", and this indeed is the crux of  the matter. These responsi- 
bilities include, in my opinion: 

(1) Admission that nudes cannot be specifically predicted. It must  be stated 
clearly that there are no specific precursors to nude ardente emission, and 
hence that  absolute predictive statements about  the occurrence or non-occur- 
rence of  nudes cannot honestly be made. At any volcano judged to be capable 
of  violent activity, the occurrence of  abnormal earthquakes, fumarolic, 
phreatic or magmatic activity greatly increases the probability of destructive 
eruption in the early future. It is possible and extremely desirable for vol- 
canologists to give quantitative estimates, even though crude, of this proba- 
bility, in the form of  a series of  values relating to different future intervals of  
time, especially the minimum time necessary for complete evacuation of  those 
zones which have been identified as exposed to significant risks. 

From the above it follows that it is unscientific to have claimed that '~here 
would be no catastrophy (sic) like that which occurred at St. Pierre in 1902".  
Based on the available, very limited global statistics, namely 43 well-described 
nude ardente and similar types of  eruption, and weighted according to the 
ratio of  nude to all eruptions, including phreatic, which have taken place his- 
torically in the Lesser Antilles (4 to 15), my own quantitative estimate was 
that, with 5 weeks elapsed from the eruption onset, there was a probabil i ty 
of  about  1 in 6 that  the eruption would eventually emit nudes ardentes. Su- 
perimposed upon this there was a probabil i ty of 1 in 8 that  in the event of  
the nude emission, recognizable build-up activity would be of  less than 2 
hours '  duration, and a probabil i ty of  I in 4 that this build-up activity would 
be of  less than 12 hours '  duration. Hence in the second week of August 1976, 
there was a probabil i ty of  about  1 in 24 that the Guadeloupe eruption would 
produce nudes at less than 12 hours '  notice, and a probabil i ty of  about  1 in 
48 that nude ardente activity would develop at less than 2 hours '  notice. The 
above figures do not  take into account  (a) the fact that seismic and phreatic 
activity were increasing significantly during the first two weeks in August 
which immediately preceded the evacuation, and (b) the possibility of  danger- 
ous volcanic activity other  than nudes ardentes. 
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It is noteworthy in the above context  that  the volcanologist who after the 
end of the eruption described the evacuation as " total ly useless", had stated 
in a widely circulated letter dated 29 July 1976 (17 days before the evacua- 
tion) that  "an absolute minimum of 2 hours would separate the beginning 
of threatening activity from any catastrophic phase". Among the suitably 
detailed accounts which I have found in the world literature, there have been 
at least 5 out  of 43 nude-type eruptions (Arenal, 1968; Hibok-Hibok, 1948; 
Lopevi, 1960 ; Mayon, 1814 ; Bezymianny,  1955) in which the "build-up" 
time from abnormal seismic, fumarolic or mild magmatic activity to poten- 
tially destructive nudes was less than 2 hours. It is also very dubious whether 
a period of warning as short as 2 hours would be sufficient for a complete 
evacuation, especially if this were during the night. The possibility of  so brief 
a warning might not  be an acceptable risk, the more so because in the 
Guadeloupe activity of 1976, government authorities in Paris had declared 
that  no risk was to be taken for the population. 

(2) No gambling. A second responsibility arises from the relatively high 
odds quoted above that  activity will not become severely destructive at short 
notice. There may be a temptat ion for the volcanologist to seek to enhance 
his own reputation by disregarding the low probability of a catastrophe and 
giving firm reassurances that  there is no danger. Such a volcanologist is play- 
ing a kind of Russian roulette, with somewhat better personal odds of sur- 
vival than in the pistol game, but involving the lives of whole populations, 
not simply his own. In this context ,  Mr. Bostok's comment  that  "He was 
correct, of course" needs some qualification. 

(3) The need to remain on the spot. A third responsibility is that  any vol- 
canologist-in-charge, or who claims to be in charge, should remain continu- 
ously on the spot. If he goes elsewhere, he should be available day or night 
for consultation at very short notice. This was not the case in Guadeloupe in 
1976. 

(4) The need to deploy all relevant monitoring methods as soon as clearly 
abnormal activity develops. One of the most serious scientific omissions in 
Guadeloupe was the failure to deploy a wide range of monitoring techniques 
when, by March 1976, the local earthquake swarm had reached major pro- 
portions. The assessment of hazard depends not only on historical precedent 
but equally on the measurements made of the activity in progress. It is the 
responsibility of the scientist-in-charge to establish rapidly, once clearly ab- 
normal activity has started, the widest variety and highest quality of relevant 
monitoring techniques. This involves the planning of scientific co-operation 
in advance of  any crisis, as well as the rapid response to the onset of clearly 
abnormal events, and the careful scrutiny of all scientific observations for 
accuracy. 

{5) The need to limit opinions to one's field of  professional competence. 
A final responsibilty is that  the volcanologist should remember, and if neces- 
sary remind the civil authorities, that  the decision to evacuate involves not 
simply the numerical assessment of the hazard probability but also the off- 
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setting of this against the economic and social consequences of evacuation. 
Most volcanologists have little or no expertise in sociology or economics and 
are therefore  not  in a position to  provide the best judgement  as to what con- 
stitutes the limit of  acceptable risk. This is emphatically not  a case of  avoiding 
a responsibility: it is a case of  limiting one's opinion to one's field of  profes- 
sional competence.  An analogy is that  in a court  of law, an expert  witness is 
allowed to give opinions only on subjects within his field of expertise. 

This indicates to me the need for a multidisciplinary team to decide upon 
the limit of  acceptable risk, preferably in advance of  any volcanic crisis. On 
the part of  volcanologists, a readiness to present and discuss hazard estimates 
in quantitative, probabilistic terms will serve the public interest far more 
directly and will be a subject on which reasonable consensus can be achieved 
far more easily than the creation of  a deontological code. 

JOHN TOMBLIN 
Seismic Research Unit 
University of the West Indies 
Trinidad 
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Letter  to  the Editor  

The Editorial in this journal  entit led "A deontological code for  volcanolo- 
gists" by  Derek Bostok opened an interesting debate among volcanologists 
who are actively involved in the assessment of  risk from volcanic eruptions 
and have direct experience in the delicate matter  o f  interaction with public 
authorities during an emergency. 

For  some years bo th  of  us have been involved in these problems in Italy. 
It  happens that  we have also been members  of  the International Commit tee  
appointed by  the French Research Council in November  1976 for the 
Soufri~re affair. We feel that  the problem of the behaviour of  volcanologists 
during an emergency was correctly formulated by  Derek Bostok. Therefore 
we cannot  share the "pro tes t  and regret" of  Gudmundur  Sigvaldason (Vol. 4, 
No. 3/4, December  1978). 

At two years'distance, the volcanological communi ty  should think about  
the Soufri~re episode in order to learn from it as much as possible. It is a 
mat ter  of  fact that  many mistakes and misjudgements were made during and 
after the emergency period that  led to the evacuation of  73,000 people. 

The crucial point  is not  to discuss which of  the parties involved was right 
and which was wrong, but  rather to understand which circumstances fa- 
voured these errors and misjudgements. 

A serene evaluation of  the entire episode shows that  it was mainly biased 
by two facts. The first was the at t i tude of  the public authorities in requiring 
that  the acceptable risk be zero. This absurd at t i tude points out  the urgency 
of  educating public authorities on the meaning of  a probabilistic prediction 
of  natural hazards, in order to be able to formulate correctly questions to  
the  scientists involved in these emergencies. It  must  be emphasized that,  the 
problem of  correct  relations between public officials and volcanologists is far 
f rom being satisfactorily solved in most  countries. 

It  is obvious that  a correct relationship cannot  be created "ex  abrup to"  
during an emergency, bu t  it must  be prepared by  a long and patient  jo int  ef- 
fort.  It is even more  difficult  to  extemporize a correct  evaluation of  an on- 
going eruptive event and its associated phenomena without:  a previous sys- 
tematic collection of  pert inent  physical  and chemical data, a sound knowl- 
edge of  the eruptive history of  the volcano and an experience of  eruptions 
and eruptive mechanisms .The  lack of  these condit ions led, in the Soufri~re 
case, to the second biasing fact: a number  of  observational mistakes and mis- 
judgements.  The clayish matrix of  the  ejecta was misidentified as new vol- 
canic glass, pyroxene  was misidentified as epidote,  preliminary ground-tilt  
results were interpreted as indicating a dangerous inflation of  the volcano, 
wi thout  any critical evaluation of  their reliability. Tilt measurements were 
actually made on unstable slopes made of  water  soaked clayish soil. These 
errors, and the lack o f  volcanological experience of  the scientists present on 
the spot  prevented the phreatic character o f  the eruption from being recog- 



nized, and led to an overestimate of  the actual risk. A serious aspect of  the 
problem was the at t i tude of  some scientists after these errors were recog- 
nized, when they  refused to accept the evidence and tried to hide the reality 
under the veil of  scientific controversy about  the interpretation of  the 
phenomenon.  This at t i tude prevented a re-evaluation of  the risk once these 
errors were recognized. 

This shows quite clearly that  the  call for a "deontological  code for vol- 
canologists" is justified. A scientist should accept the responsibility of  con- 
tributing to  a decision which involves the destiny and well-being of  other  
people only if he has the actual professional experience which allows him to 
make a positive contr ibut ion to the problem. Errors and misjudgements can 
be made by  any human under the stress of  an emergency situation. But he 
must  be ready to frankly admit them and not  let his defence of  a personal 
reputat ion take precedence over the general interest of  the communi ty .  A 
scientific controversy can exist on the interpretation of  factual data, bu t  a 
clear and definite boundary  must  separate facts from opinions. By confusing 
facts with opinions in front of  the public authorities volcanology was dis- 
credited, because it generated the impression that  volcanology is more uncer- 
tain and approximate than it really is. 

We agree with Gudmundur  Sigvaldason that  the French National Research 
Council, and particularly its President Mr. Rober t  Chabral, have to be ad- 
mired for the courage and open mind shown in facing an embarassing 
situation. They would be of  further help to volcanology if they  would decide 
to publish the principal scientific reports on the Soufri~re 1976 event, which 
certainly remains as a stepping stone in the difficult and delicate matter  of 
evaluating the risk that  an active eruptive event consti tutes for the people 
living on a volcano. 

FRANCO BARBERI 
Istituto di Mineralogia 
UniversitA di Pisa, Italy 

PAOLO GASPARINI 
Istituto di Geologia e Geofisica 
Universit~ di Napoli e Osservatorio Vesuviano 
Napoli, Italy 




