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® ABSTRACT

In making decisions about the reality of alleged anomalous events, scientists

are likely to weigh both the a priori plausibility of what is alleged and the credibility

of the reports which reach them. The present paper is an attempt to examine the

anomaly reporting processes which led to the scientific recognition of the

reality of meteorites in the eighteenth century. It is shown that scientists fail

to make realistic assumptions about anomaly reporting, and that this failure

affects the accuracy of the decisions made about anomalies. The treatment

of reports about alleged anomalous events is further shown to be related

to the scientific community’s concerns about protecting its internal processes
from external interference. The recognition of meteorites took place only when the
savants of the eighteenth century 1) found a way of evaluating the reports,

2) devised a theory to explain them, and 3) received unimpeachable

eyewitness testimony of their occurrence.

Science and Social Intelligence
about Anomalies:
The Case of Meteorites

Ron Westrum

An under-explored area in the sociology of science is the process by
which data from scientific observations or experiments come to be
accepted as genuine. While historical material on controversies
over data is abundant, there are relatively few studies which at-
tempt to consider these cases in the light of a theoretical
framework.' Even less studied, however, are those cases in which
data originating outside the scientific community have become ac-
cepted within it. The control of the boundary between the institu-
tion of science and other parts of society by the acceptance or rejec-
tion of observations from outside the scientific community is none-
theless critical for the autonomy of science, and for social control
within it. What I intend to do here is to examine this problem posed
in its most extreme form: the response of the scientific community
to reports from non-scientists of hypothetical anomalies.? In
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two previous papers on Unidentified Flying Objects and sea-
serpents’® I explored the way in which accounts of these hypothetical
events reach the scientific community, and how these reports are
considered within it. But both of these studies dealt with objects at
best hypothetical, and possibly imaginary.* How would the scien-
tific community respond in the case of a ‘real’ anomaly? Would in-
formation be treated in the same way? To find a partial answer to
this question I will examine a case which has become a classic one in
the history of science: the meteorite controversy of the eighteenth
century.

The choice of the meteorite controversy might be criticized on a
number of grounds, the most obvious of which is that the term,
‘the scientific community’, refers to different entities in the eigh-
teenth and twentieth centuries. This criticism has considerable face
validity. After much study of the meteorite case, however, I am
even more convinced of its relevance to other anomalies than I was
when I began. Study of the meteorite case, in conjunction with
those of UFOs and sea-serpents, shows suggestive, although far
from exact, parallels between the three controversies.

There is, however, a closely related reason why the meteorite
controversy ought to be examined from the point of view of the
sociology of knowledge. Savants’* rejection of meteorites has now
become part of the rhetoric used by anomaly advocates to argue
that the resistance of scientists to accepting UFO or sea-serpent
reports is not based on adequate reasons, but is simply
characteristic of scientific resistance to new ideas.® Anomaly critics
have used the controversy in turn to argue that the evidence for
meteorites and UFOs is very different, and that in fact the cases are
very far apart.” Secondary sources on the controversy are often in-
accurate, leading some individuals into making erroneous
statements about it.® It is important to get the facts in the meteorite
case right, if only for purposes of comparison.

The controversy took place during the last years of the eighteenth
century and the first years of the nineteenth century. In one sense
the controversy began with a formal rejection of three meteoritic
stones by the French Academy of Sciences in 1772. But the true
debate did not begin until 1794, when the German physicist Chlad-
ni published a small book advocating the reality of meteorites.” In
the same year a widely-publicized fall took place in Siena, Italy.'"
The response to both these events was generally negative.!! Chladni
and other advocates of the reality of meteorites were under cons-
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tant attack on the grounds that their ideas offended either theology
or the ideas of the Enlightenment.'> At the turn of the century,
however, with more falls having been reported, the general attitude
changed from outright denial to uncertainty. After 1803 the reality
of meteorites became generally accepted.

The last comprehensive histories of the meteorite controversy
were written in the early nineteenth century.'> Although there have
been some recent short treatments'* which give the outline and im-
portant details of some aspects of the controversy, these articles
have not dealt with the broader issues in the sociology of
knowledge to which the meteorite controversy is relevant. These
issues will be the focus of this study.

It is often suggested that the reason that scientists reject reports
of anomalies is that they consider these things to be implausible for
a priori theoretical reasons. Perhaps this is a complete explanation
in some cases (ghosts, for example). I would like to argue in what
follows, however, that a major factor in the rejection of the ex-
istence of such anomalies is the quantity and quality of reports
about them which reach scientists. If reports (or their relative
absence) are indeed important in scientists’ rejection of anomalies,
then we ought to investigate the way in which reports from alleged
anomaly percipients reach (or don’t reach) scientists. I would like
to suggest that only by understanding the social intelligence system
which transmits these reports — and, in particular, how scientists
regard its processes — can we truly comprehend scientists’ opinions
about anomalies like UFOs, sea serpents, and (in the eighteenth
century) meteorites. As we will see, the rejection of these anomalies
takes place on sociological as well as scientific grounds. Hence our
concern here will be to examine the validity of the sociological
premises on which this rejection is based.

A Missed Connection

My point of departure will be two memoirs submitted to the French
Académie Royale des Sciences, one in 1771, the other in 1772. The
first dealt with an observation of an impressive fireball meteor,'
the second with the chemical analysis of a stone alleged to have
fallen from the sky.'¢ Both papers concerned things happening in
the sky, and we know today that the two papers dealt with parts of
the same phenomenon: the entry and fall of extraterrestrial bodies
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through the earth’s atmosphere. Today such bodies are called
‘meteors’ while in transit through the earth’s atmosphere, and
‘meteorites’ if they fall to the ground. At the time, however, no
connection was made between these two phenomena, and in spite
of the close proximity of the two papers in time, their subjects were
not related to each other by the Académiciens. Nor were the two
phenomena treated equally. While the report of the meteor treated
it as a real event, that of the meteorite treated it as a fiction, or at
least as some other kind of event which had been badly perceived:
stones simply did not fall from the sky.

The failure to make a connection between these two phenomena
was very serious, since the explanation of meteors was not possible
without the evidence offered by the meteorite. LeRoy, the author
of the paper on the meteor, felt that ‘Among the multitude of ob-
jects of all sorts which physics encompasses, there are none of them
more important, or which merit our attention more, than
meteors.’'” But he was no more able to offer a satisfactory explana-
tion of them than had other savants. Edmund Halley, for instance,
suggested in one article that they were solid bodies — and then, in
another article five years later, that they were caused by the ignition
of long trains of gas in the atmosphere.'® LeRoy himself considered
several hypotheses, but was unwilling to accept any of them as con-
vincing. He did not seem to be aware of any reports of falling
stones, and did not agree with the suggestion that solid bodies
might be the cause of these appearances.'® The clues which would
have allowed the solution to the mystery were not seen as such.

And yet the clues existed. The stimulus for the 1772 chemical
analysis had been three ‘thunderstones’ submitted to the Académie
in 1769 from independent sources. The historian of the Académie
even remarked upon the surprising resemblance of the stones to
each other.? But the report of the chemical analysis of one of the
stones, submitted by Fougeroux, Cadet, and the great Lavoisier,
concluded that the stones had not fallen from the sky. They
remarked that ‘true physicists’ had always regarded the existence of
such stones as very doubtful, and they saw no reason in the
chemical analysis of the stone at hand to change this opinion. This
instance was merely one of many rejections which similar stones
had to suffer at the hands of savants and learned academies.
Because these crucial bits of evidence were rejected, understanding
the nature of meteors would have to wait until after the appearance
of Chladni’s book in 1794.



Westrum:Anomalies: The Case of Meteorites 465

It is interesting to note that the acceptance of one part of the
phenomenon (meteors) and the rejection of the other (meteorites)
rested upon unequal opportunities to observe the two. Whereas the
meteor was often visible over several thousand square miles, the
fall of the meteorite was visible only in a much more restricted area.
This inequality meant that while commoners and savants alike
might observe the meteor, and in great numbers, the number of
witnesses to a meteorite fall was likely to be very small and was
unlikely to include those with scientific training. In at least one case
(Barbotan in 1790) the sighting of a meteor was readily accepted
while savants rejected the fall of the meteoric stones which took
place at the end of its path.?? During the eighteenth century, while
articles on meteors either simply reported observations or dealt
with possible explanations of their nature, the articles on meteorites
were largely concerned with whether such things could actually fall
from the sky.

Toward the end of the eighteenth century, this attitude began to
change rapidly. In 1794 Chladni published his book, in which he
used accounts of meteorite falls and finds to connect meteors with
meteorites and suggested that the phenomena were of extrater-
restrial origin. Shortly thereafter, as a sequel to several notable
falls, the English chemist Howard and the emigré mineralogist de
Bournon analyzed several meteoric stones and irons and found sur-
prising similarities in their chemical composition. The iron
meteorites contained nickel — a combination known to occur only
in these ‘rocks’ fallen from the sky.? The chemical analyses went
far toward convincing the savants of the reality of the phen-
omenon. In 1803, De Drée could remark that

It was not so long ago that one risked a disdainful smile by seeming to believe
that mineral masses could fall from the atmosphere on to our globe; but thanks
to the researches made by several savants on these extraordinary minerals, along
with circumstantial accounts of the fall of some of them . . . the general attention
is now fixed on these astonishing phenomena.24

On the same day that these words were read before the Institut de
France, it was announced that an enormous quantity of stones had
fallen near the little town of I’ Aigle, France, a mere 70 miles from
Paris. Other reports followed; some of the actual stones arrived.
The Institut sent Jean-Baptiste Biot to investigate. Biot, who had
previously announced in favour of meteorites,” did a thorough and
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elegant job of investigation. His report® put to rest virtually all the
remaining doubts about the reality of meteorites.

The Scientific Context

To understand why the scientific community reacted as it did to
meteorite reports, we have to examine the scientific context in
which meteorites appeared. The position of science in Western
Europe in 1794 was an ambiguous one.?” On the one hand, science
had been institutionalized in a number of learned societies, some of
them enjoying royal support.® A goodly number of books written
by scientists were published annually, and were reinforced by more
timely publication of results, theories, and criticisms in scientific
journals.” Within the scientific community itself, the norm of ex-
perimental verification was widely accepted, and disputes about
reality were frequently resolved by recourse to observation and ex-
periment. On the other hand, scientists were few, they were seldom
supported directly for their work as researchers, and public accep-
tance was far from assured. It was hard to make a career in science
and in fact the exact nature of the scientific role itself was unclear.*
Recognition by other scientists was often more important to
membership in the scientific community than formal training or the
holding of an official position. There is no question that a scientific
community existed in 1794, but it was one considerably looser and
more fragmented than the scientific community of the twentieth
century.

The intellectual and social boundaries of this community were
accordingly more difficult to defend. Amateurs existed within
scientific societies who did not possess any real scientific ability; ex-
perts frequently held no important positions; and many scientists
were churchmen, who thus had double loyalties. In such a situation
it is not surprising that there should be stiff resistance to any at-
tempt to widen the arena of scientific discourse. Everything that
went against current notions had to be carefully examined, and if it
could not be made to fit, it was consigned to the intellectual
rubbish-heap; otherwise the disorganization might become worse.

Particularly suspect were ideas from two sources: ancient
authors and the common people. The fascination of the
Renaissance with older authors and popular lore had been replaced
in the course of scientific development with a deep suspicion of
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anything that could not be subjected to experiment or
observation.?! This distrust served not only the practical purpose of
protecting science from ‘superstition’ or unfounded accounts, but
it provided a most important mechanism for science in protecting
its vulnerable boundaries. The insistence that all data used by scien-
tists originate with them or be checked by them not only provided a
rudimentary quality control of data, but it kept the processes of
science firmly in the hands of scientists. To admit data from out-
side was not only thought to be dangerous to the integrity of scien-
tific ideas, but it meant a substantial loss of control. Necessarily
this meant that any potential threat to the data control system had
to be minimized.

It is thus no accident that when meteorites, supported by old ac-
counts and the experiences of the common- people, presented
themselves at the door of science, they were for a considerable time
rudely turned away; for scientists were only too aware of how many
other ‘superstitions’ were also trying to gain admittance.

Lightning-Stones

In the eighteenth century there was still a belief among many
peoples that stones fell down with the lightning. These stones,
which earlier authors had called ombriae, brontiae and cerauniae,
were often regarded as having supernatural powers.** Bishop Pon-
toppidan observed that the Norwegian peasants believed that these
stones were especially useful to women in labour, in that they
would aid delivery of the child.3* Belief regarding the supernatural
powers of these stones was so strong in Prussia that Helwing, the
minister of Angerbourg, finally had to resort to the use of the
Secular Arm to root them out. ¥ Accordingly one savant after
another took pains to describe how baseless was the idea that these
stones had really fallen with the lightning.*

These ‘figured stones’ appeared to one eighteenth-century savant
as belonging to three types.” The first were evidently fossils, the
hardened remains of creatures which had once been living. A se-
cond, more interesting, variety were obviously the tools of
primitive man which, left behind wherever settlements had formerly
been, gave rise to the idea that the lightning had sent down these
strange wedges and axes. A third type of ‘lightning-stone’, which
seemed to be a pyrite or marcasite with a black crust, was a little
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harder to explain. Whereas the first two types had been related to
lightning because of their pointed shape (naturally thunderbolts
had to be pointed), the reason for the connection of the third type
with lightning was not clear. ‘We will have to leave it to the
chemists to demonstrate its origin against those who believe it to be
celestial,” the savant said indifferently.*® That all three types of
stones should have been given the same name was unfortunate for
the recognition of meteorites. For while the scientists of the twen-
tieth century would agree with the savants of the eighteenth on the
identity of the first two types, they would disagree on the third
type, which definitely included some stones which really had fallen
from the skies, although not with the lightning. But when real
meteorites were brought to savants for consideration, the memory
of the erroneous ones was still vivid. No savant wished to be con-
sidered foolish by accepting as authentic items analogous to ones
already shown to be fraudulent. It took many years before pre-
judice could be overcome.

The savants of the eighteenth century were also well aware that
the ancients had reported that stones had rained down from the sky
on several occasions. Probably most savants saw this simply as an
example of the credulity of ancient authors, but some were dif-
ferently disposed. The French historian Fréret, for instance, sug-
gested that his colleagues at the Académie des Inscriptions et Belles
Lettres take these ancient reports seriously. He argued that many of
the ‘prodigies’ reported by the ancients were real enough: they were
simply natural events, perhaps somewhat rare, which had been
given a supernatural interpretation.*® The geologist Guettard, in his
notes on Pliny’s Natural History, also felt that stones could rain
from the sky, and cited modern as well as ancient reports of them
doing so0.” He felt that such rains might be caused by hurricanes
and volcanic explosions.

But the question of stone-falls was of more than merely historical
interest. The three stones which had been sent to the Académie des
Sciences in 1769 were far from the only recently fallen ones which
came into the hands of savants. Testimonial accounts of contem-
porary falls were even more numerous. Yet the analysis of one of
the three stones in 1772 was the first time that a stone said to have
fallen was analyzed by a scientific academy and described in a
scientific journal. The negative assessment of the stone’s origin by
such a prestigious body was probably very influential in determin-
ing the reaction of other scientific bodies to the stones, and to
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testimonies about them. The reaction of the Académie created an
environment in which information transfer about the phenomenon
was slow and imperfect. For the verdict of the Académie was wide-
ly viewed as being the official viewpoint of science itself, not just
that of a single academy. To explain why this verdict was changed
three decades later, we must examine in detail how individual
savants made decisions about the reality of meteorites and the
social intelligence system which brought them the information
which was the basis for these decisions.

The Mechanism of Conviction

In trying to understand the way savants came to believe in the reali-
ty of meteorites, I have found it very useful to borrow a concept
from the physiology of the nervous system, the concept of ‘summa-
tion’.* This concept has to do with the way that signals are passed
along the nerves. Often a single impulse arriving from a nerve fibre
at a nerve synapse will not be transmitted unless another impulse
arrives from another fibre within a short time. The synapse then in-
tegrates or ‘sums’ the signals from the fibres and transmits its own
signal accordingly. I would like to argue that in a very similar way,
anomalous events are subject to ‘summation effects’ — that is to
say, that the reaction to reports of anomalous events is a function
of the quantity and quality of reports received. In this case time is
not so important as is the fact of having received two or more in-
dependent reports which together may produce a sense of convic-
tion — or at least of interest — which a single report would not.
Keeping this concept in mind may help us understand the behaviour
of many of the savants in the meteorite controversy for whom
evidence coming from several independent reports indicated that
meteorites were worth studying.

Let us consider this matter of summation effects and their impor-
tance a little further. There are many instances in ordinary life
where independent evidence from two or more sources produces a
sense of conviction that information from a single source does not.
Both in the courts and in military intelligence work this kind of
concurrent evidence has a greater probative value.*? It has a special
importance, however, where the content of the communication is
one which the receiver would tend to doubt. The reception of
anomalous events by scientists is, as it were, a special case of this
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general principle. A single report of an anomalous event will usual-
ly be viewed with scepticism, if not dismissed out of hand. But as
reports of anomalous events of the same kind multiply, they may
begin to receive attention which they would not have received by
themselves.

The effect of multiple independent reports seems to work in two
ways. The first effect is to orient the scientist toward viewing the
events as being worthy of interest. This can be important if it means
the expenditure of further time and attention and, even more
significant, the search for more evidence. If two or more reports of
an unusual event carry common features, especially those which it
is difficult to imagine the reporters coming up with on their own, a
scientist may feel that there is ‘something to’ the matter.” The com-
mon feature may point to a potentially solvable problem,* one
which would justify the expenditure of effort. The second closely
related effect is the cross-validation of the worth of each of the
reports. The fact that the reporters mention the same thing tends to
make both (or all) the reports appear to possess some probative
value. Thus the conjunction of two or more reports may move the
scientist from doubt to suspended judgment or even to curiosity.
There are many instances of exactly this effect in the meteorite con-
troversy.

In 1790 there was a fall of a large number of stones in the com-
munity of La Grange de la Juliac in the south of France.* This fall
was witnessed by perhaps three hundred persons in the community.
A professor at Agen, Saint-Amand, heard about the fall and,
highly amused, asked for a formal deposition from the witnesses.
To his surprise a legal protocol signed by the mayor and the town
attorney arrived along with a sample of the stones. Saint-Amand
was no more convinced than before, but sent the document to his
friend the physicist Bertholon, who was the editor of the Journal
des Sciences Utiles. Bertholon then poured scorn on the witnesses:

If the readers have already had occasion to deplore the error of some individuals,
how much more will they be appalled today seeing a whole municipality attest to,
consecrate, by a legal protocol in good form, these same popular sensations,
which can only excite the pity, not only of physicists, but of all reasonable people
... What can we add here to such an affidavit? All the reflections which it sug-
gests will present themselves to the philosophical reader in reading this authentic
attestation of an obviously wrong fact, or a phenomenon physically
impossible."6
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Eleven years later Saint-Amand was reading an article written
about the investigations on meteoric stones being conducted by
Howard in England. He compared the stones which had been sent
to him with the ones described in the article: they appeared to be
identical! He commented:

If this news does not convince me, at least it appears to me very remarkable that
all the stones from diverse countries to which are attributed the same origin, pre-
sent exactly the same characters; and I remain convinced that no matter how ab-
surd an alleged fact appears from the viewpoint of physics, judgment must be
suspended, and one must not rush into regarding the fact as impossib]e.47

This kind of summation effect appears at several crucial points in
the meteorite controversy. The chemical analysis of meteorites
which was undertaken by Howard and which went so far toward
convincing the scientific community that the stones were real was
stimulated by the influence of Sir Joseph Banks, at that time Presi-
dent of the Royal Society. Banks had noticed a stone on exhibition
in London which was supposed to have fallen from the clouds near
Wold Cottage, Yorkshire in 1795. Banks noted the resemblance
between the stone on exhibition and other stones which had been
sent to him as having fallen near Siena, Italy in 1794. This
resemblance led him to collect accounts of other falls, and finally to
encourage Howard to investigate the resemblances chemically.*®

Another instance of a summation effect resulted in a short but
very important paper by the Abbé A. X. Stiitz, at the time an assis-
tant curator of the Kaiser’s Natural History Cabinet in Vienna.*
Stiitz had been given a sample from a meteorite fall at Eichstedt by
his friend the Baron Von Hompesch. He found a description of a
similar ‘mineral’ supposed to have fallen from the sky in a book by
the mineralogist Von Born. These two cases reminded him of yet a
third one which had taken place in Yugoslavia in 1751: several
witnesses had sworn to seeing a heavy stone descend from a
fireball. The bishop of Agram’s Consistory had investigated the
fall and had sent the stone with an affidavit to the Kaiser’s Cabinet
where Stiitz had seen it. The Agram stone was almost pure iron; it
in turn reminded Stiitz of another lump of pure iron, a huge mass
which had been found on top of a mountain by Peter Simon Pallas,
a Russian savant and explorer. It, too, had been said to fall from
the sky. It is clear that Stiitz was not predisposed to accept the
depositions of the witnesses to the Agram fall. But perhaps, Stiitz
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wondered, in view of the common theme running through all these
accounts, there might be something in the matter after all?*°

In many ways a museum is a natural point of summation for
anomalous objects,’! and museums could have played the major
role in the meteorite controversy. The sad fact is, however, that
often they allowed their precious specimens of meteorites to
become lost, or even threw them away.’? Fortunately, the falls were
frequent enough and a sufficient number of specimens survived in
museums or private collections to make comparison between them
possible.>

A summation effect can be produced by passive acquisition of
data — as in the case of the Abbé Stiitz — but it can also take place
as the result of active search. What was probably the most impor-
tant intellectual event in the controversy was the outcome of such a
search for data. Chladni, whom I mentioned earlier, was an in-
dependent researcher and travelled widely. While he was visiting
the physicist G. C. Lichtenberg in Goéttingen in 1792, the conversa-
tion turned to meteors. Chladni pressed Lichtenberg to tell him
what physicists thought about this unexplained phenomenon.
Lichtenberg indicated that while meteors had generally been ex-
plained as electrical, he and others felt that this theory was far from
satisfactory. What were they then, Chladni wanted to know. Well,
suggested Lichtenberg, they might be bodies from beyond the
earth. This intrigued Chladni so much that he decided to find out as
much as he could about them. He relates:

With this intention I stayed nearly three weeks longer in Goéttingen, to collect as
many reports of fireballs as I could put my hands on from the town library. It
early presented itself as an historical truth, that often stone- and iron-masses fell
down following the appearance of an exploding fireball. . 4

One of the pieces of information which he uncovered in this man-
ner was the memoir by Stiitz, which made a considerable impres-
sion on him. When he published his conclusions in a small book, its
contents and title were strongly influenced by material considered
by Stiitz, in particular the Pallas iron mass. When he wrote, Chlad-
ni had never seen a meteorite, but based his conclusions entirely on
reports; a library can thus serve as a summation point for reports of
anomalies. If the relevant reports can be extracted from the mass of
materials in the library’s holdings, the researcher may have a ready-
made set of data. This is what Chladni found.



Westrum: Anomalies: The Case of Meteorites 473

Another point, however, must be recognized here. It was not on-
ly the reality of the meteorite reports which Chladni discovered
from his library research; it was also the connection of meteors and
meteorites. The cases fit together not only as a set of similar events,
but as a set of pieces needed to solve a puzzle. Only when the dif-
ferent events were juxtaposed did their relation appear as an
‘historical truth’. Others (like Stiitz) had made the connection
before, but only in a speculative, uncertain way. Chladni, convinc-
ed by the variety of data which all pointed to the same conclusion,
made the connection in an unequivocal manner.

The Social Transmission of Data

Like many relatively rare natural phenomena, meteorite falls were
usually witnessed by persons who were not savants. Accounts of
the fall, and the meteorites themselves, usually had to be transmit-
ted to savants from persons outside the scientific community. The
acquisition of data and specimens from non-scientists is not
unusual in science, of course. Many natural history museums, for
instance, rely to a large degree on animal collectors who in turn rely
on native helpers and trappers. In some cases such relationships
become so regularized that they become a major commercial enter-
prise. Even when there is no money involved, we frequently see
flows of information about potentially interesting events in the
direction of the ‘experts’.>> A general study of these networks of in-
formation flow would make an interesting research topic in itself.
Here, however, we must confine our attention to the way in which
reports and meteorites came into the hands of savants. Attention
has already been called to the role played by museums and libraries
as summation points. But how did the reports and specimens arrive
at these points?

Let us consider the reports first. Some of the reports were con-
tained in books by ancient authors, in local histories and in the
reports of travellers, scientific or otherwise. The overwhelming
role, however, was played by scientific journals. The fact of having
a report printed in a scientific journal was important for several
reasons. First, it meant that the report would be widely
disseminated. Second, someone else might write a reply to the first
article, providing further coverage of the matter. Third, someone
might be influenced to write of their own, similar observations.
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Even an article which attempted to debunk the phenomenon might,
as an unanticipated effect, spread information about it and cause
more attention to be given to it.*¢ Lastly, scientific journal articles
were frequently indexed and sometimes reprinted in other
languages. The net result was that information about meteorites
which went into scientific journals was not likely to be lost, nor
totally ignored.

Transmission of the actual meteorites shows an equally complex
pattern. Typically the witnesses of the fall were peasants, farm
workers, or other rural people. Often they would bring the stone to
the local priest, nobleman, or government official, who would then
transmit it to a savant or higher authority. The stones used in the
1772 chemical analysis were seen to fall near Lucé by several
workers. A sample soon came into the hands of the Abbé Bachelay,
a correspondent of the Académie des Sciences. Bachelay then
transmitted the sample with a note to the Académie. In another
case, the Abbé Domenico Tata heard from his friend the Prince of
Tarsia about a stone that five Calabrian shepherds had seen fall in
1755.5" He asked the Prince to send him the stone, which arrived
with a formal affidavit. Tata was very much intrigued by the stone
and placed it in the public library, where it might be examined by
others. It was lost after a number of years.

The importance of these transmission networks cannot be exag-
gerated. It is true that in some cases (very few previous to 1803) the
savants did investigate the cases themselves on the spot. But most
of the time they were dependent on these reports and specimens
transmitted to them from non-savants. Yet savants’ reactions to
these transmissions were far from homogeneous. Some, like Tata,
regarded them as very important; but others set a quite different
value upon them. We will now explore one effect of the negative at-
titude, the use of ridicule, on the transmission of these data.

The Effect of Ridicule

When the Prince of Tarsia first related to Tata how a stone had
fallen from the air near the River Crati, Tata tells us

I had trouble containing the desire to laugh which came upon me at hearing the
story related to me by this young cavalier with the most naive air of conviction. I



Westrum: Anomalies: The Case of Meteorites 475

only asked him if he could send me this stone from Calabria (where he had left it)
and procure me a circumstantial report from the eye-witnesses to its fall.’

As we have seen, Tata was impressed by the receipt of the stone and
the affidavit which accompanied it. Yet he did not publish his ac-
count until 1794 (39 years later), after another fall near Siena. His
reasons are interesting:

Since that time, the Prince of San Severo and the Marquis Mauri often tried to
persuade me to publish all the details; but other friends dissuaded me. They
warned me that the savants and the half-savants (even more to be feared) would
attack me on this subject or pretend to be gracious to me while treating me only
with incredulity. These reasons decided me in favour of silence.*®

Nor were these fears unjustified. The behaviour of Saint-Amand
and Bertholon in regard to the Barbotan fall many decades later is
only one of many similar reactions which took place during the
controversy.

Part of the problem was the low status of many of the witnesses.
The physicist Patrin, in evaluating the chemical analysis of Howard
and de Bournon, noted that although many eminent persons had
been involved in getting the stones to the chemists, the actual
witnesses were not even named. He stated that ‘it is easy to see that
this type of evidence is not even a probability; because everybody
knows that thousands of absurdities have been certified by
thousands of witnesses of this nature’.® The ‘lightning-stones’
previously brought forward had been one example of the credulity
of the multitude. There was also the problem of optical illusions.
The geologist DeLuc believed that the witness to the Wold Cottage
fall had seen lightning striking a rock, giving rise to the belief that it
descended with the lightning.®! He felt it was dangerous to treat
such accounts seriously, because

It is thus that events badly seen and badly judged, of which volcanic phenomena
above all demonstrate many examples, cause naturalists to err who, believing in
the exactitude of the accounts, will form systems based on them which will be
without foundation.?

Acceptance of this kind of data would short-circuit the quality
control system which had taken so long to construct. The system
could be protected only by rejecting data so difficult to check.
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Another part of the problem was the intrinsic implausibility of
what was alleged to happen. Where could the stones come from?
Volcanoes and whirlwinds were suggested by some savants as possi-
ble agents, and others even went so far as to suggest that the stones
might be formed in the air.®® Chladni suggested that their origin
might be cosmic, but this was hardly any better, as far as the ma-
jority of the scientific community was concerned. One physicist
suggested that even if one of the stones fell at his feet, he still would
not believe it.* Until Laplace and Biot suggested that they might
have their origin in lunar volcanoes,®” none of the explanations
seemed tenable. And probably what could not be explained, had
never happened in the first place!

Freud makes a very apposite remark in his New Introductory
Lectures in Psychoanalysis, where he contrasts two ways of treating
an hypothesis. Suppose, he says, someone tells us that the centre of
the earth is filled with carbonic acid. We might feel that this is im-
probable, but if they should show us a way of testing this
hypothesis, we might indeed make the test. But now suppose they
tell us that the centre of the earth is filled with jam. In this case, we
would not even consider the idea. Instead, the focus of attention
would be shifted, and ‘we shall ask ourselves what sort of person
this must be who can arrive at such a notion, or at most we shall ask
him where he got it from’.% In many ways the meteorite witnesses
and their champions were treated like persons who had put forward
the jam theory. Instead of the meteorite hypothesis being seriously
examined, attention was focussed on the way witnesses might have
fallen into error, and great stress was laid on the ‘true physicists’
avoiding this error themselves.®”” More than once it was suggested
that a ‘love of the marvellous’, very dangerous to science, lay
behind the belief and interest in these accounts.® In this struggle
against ‘superstition’, ridicule was a very useful tool. Because of its
employment, many persons (like Tata) hesitated to forward ac-
counts; others, like Stiitz, put forward their hypotheses very reluc-
tantly. Some waited until other reports were made before making
their own.® Chladni, who daringly published his own conclusions
in an unequivocal way, was attacked on many sides.” Ridicule was
a most effective tool in the controversy; unfortunately, it was
directed at the wrong object. There is no question in this case that it
slowed the advance of science.
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Savants and Social Intelligence

We might describe the routes by which information about alleged
anomalies travels to savants as a ‘social intelligence system’.
Whereas some social scientists might view the meteorite controver-
sy as a case of ‘the resistance of scientists to scientific discovery’,” I
feel it would be more accurate to see it as an instance of the
resistance of the scientific community to social intelligence about
anomalies. Social intelligence about events which fall within ac-
cepted models of reality are not likely to encounter the same
resistance that meteorites did. In regard to those which fall outside
such accepted models, however, many scientists (both in the eigh-
teenth century and today) would agree with Hume’s feeling about
miracles:

The knavery and folly of men are such common phenomena, that I would rather
believe the most extraordinary events to arise from their concurrence, than to ad-
mit of so signal a violation of the laws of nature.”

Polanyi has argued very cogently that it may be better to reject
anomalous experimental data out of hand than carefully to refute
them.” Often such data may be due to errors which are difficult to
detect, and it may be better to ignore them, rather than to waste
valuable scientific effort trying to prove them wrong. If such a
course of action can be recommended with experiments by scien-
tists, is not an equally strong course of action implied in confron-
ting the uncontrolled experiences of non-scientists? Why should
time be wasted in pursuing events that in all probability have not
occurred, when tangible problems await solution?

But scientists’ distrust of the social intelligence system is selec-
tive. While many scientists are willing to believe that non-scientists’
reports of anomalous events are generally to be disregarded, they
also believe that somehow the ‘genuine’ anomalous events will be
successfully transmitted by the system. It follows from this princi-
ple that a lack of reports constitutes evidence that the anomaly does
not exist. For instance, John Pringle, a Fellow of the Royal Society
of London and later its President, stated in 1759 that it was his
belief that meteors never fell to the ground:

And here I would venture to affirm, that, after perusing all the accounts I could
find of these phenomena, 1 have met with no well-vouched instance of such an
event; nor is it to be imagined, but that, if these meteors had really fallen, there
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must have been long ago so strong evidence of the fact, as to leave no room to
doubt of it at present.

We do not know what information Pringle used in coming to this
decision, but one wonders if he knew of the observation by Henry
Barham of a meteor striking into the earth in Jamaica about 1700.7
This observation is all the more significant in that it had appeared
in the Philosophical Transactions of the same Royal Society of
which Pringle was a Fellow.

It must be recognized that the argument against the existence of
many controversial anomalies is at least partly sociological. When
it is argued that, ‘if there really were such a thing as X, I would
have heard about it by now’, the person speaking is making
assumptions not only about the physical properties of the anomaly,
but also about the workings of this social intelligence system in
regard to anomalous events. Scientists tend to assume that repor-
ting is more complete than it often is. There are a number of
reasons why this fallacy of complete reporting is in error. As an ex-
ample we could consider the reporting of meteorite falls in the
twentieth century. H. H. Nininger, who devoted most of his life to
the search for meteorites, indicated that all three of the following
estimates were often in error due to incomplete reporting and in-
adequate search:

1) the amount of material involved in a given fall;

2) the number of falls in a given area;

3) the overall weight of meteoritic matter falling upon the earth.”
In one case the amount of matter involved in a Texas fall was revis-
ed upward from 68.2 pounds to 1500 pounds, a twenty-two fold in-
crease.”” Nininger also found that some finds were not reported to
avoid ridicule and embarrassment.”® We have already seen that
ridicule was effective in preventing the publication of some
meteorite reports. What would have happened to Pringle’s opinion
if Tata’s report had been printed in 1756 and Pringle had seen it?

A related problem is the fallacy of centrality. Many scientists
seem to believe that if reports have been made, they personally
would know of them. DeLuc’s belief that alleged meteorite falls
were actually optical illusions led him to suggest that where there
are few stones, these optical illusions do not occur. In the Amazon
region, where one can go for miles without having seen a stone,
there are no meteorite reports: ‘having no object which could give
rise to such illusions, they are not produced’.” One wonders what
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he would have said if he had been aware of the discovery in 1784 of
an enormous mass of ‘native iron’ standing isolated in a Brazilian
coastal region.®® As with the Siberian mass found by Pallas, it was
hard to see where this mass had come from, if not from the sky.
And in fact this mass is a meteorite. But DeLuc did not know of
this find, and it seems not to have been published until 1816.

Similarly, Charles Blagden in 1784 speculated on whether
meteors might be some sort of terrestrial comets. He rejects this
hypothesis, saying:

But such a crowd of revolving bodies could scarcely fail to announce their ex-
istence by some other means than merely a luminous train in the night; as, for in-
stance, by meeting or justling sometimes near the earth, or by falling to the earth
in consequence of various accidents . . .%!

He is apparently unaware of any accounts of stone-falls connected
with meteors. Surely, he thinks, if such stone-falls had occurred, he
would know of them. But they had occurred, and very recently,
and he did not know of them.

Considering these mistaken assumptions, one might be tempted
to see them as the result of arrogance and dogmatism. But this
would be a mistake. For the presumption was, in fact, a very
reasonable one. If events less anomalous had been involved, the
savants probably would have heard about them; it was precisely the
anomalous character of the events which made reporting about
them so unsatisfactory. If witnesses and savants who wished to
report falls had not been subject to incredulity and ridicule,
knowledge about these falls would have been much more widely
distributed. In this case, the presumption of non-existence served to
prevent the transmission of information which would have in-
dicated that meteorites did exist.

Control of the Data

One of the generic problems with anomalies like Unidentified Fly-
ing Objects and sea-serpents is the intangibility of the phenomena.
It is bad enough that the phenomena seem implausible; but added
to this problem is the difficulty of checking the data, in making in-
dependent observations of the phenomena. For instance, virtually
the only evidence for salt-water sea-serpents is eyewitness
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testimony; no photographs of them exist, and there are no car-
casses to examine.® Again, with Unidentified Flying Objects there
seem to be some photographs and alleged ‘landing traces’; but the
validity of these in turn rests upon the testimony of the witnesses, at
least until something truly exotic in either photographs or ‘landing
traces’ turns up which makes them interesting independent of the
witnesses’ testimony.

The savants of the eighteenth century had little confidence in the
testimony of the witnesses to meteorite falls. They, of course, did
not have the knowledge that we do of the psychology of perception,
nor the large body of experimental evidence of the fallibility of
eyewitness testimony. But they did possess enough experience and
common sense to be sceptical of eyewitness accounts of anomalies.
DeLuc, for instance, believed that optical illusions were to blame
for some reports of falls.®® Others blamed superstitious beliefs.?

The real problem, however, was that there was no way of check-
ing what the witnesses had seen, except for the stones themselves.
Without some independent proof, acceptance of social intelligence
about meteorites would constitute a dangerous precedent. For here
would be ‘facts’ which savants believed, but which they had not
personally confirmed. The system of quality control of data could
not function if such accounts were admitted into the corpus of
science. Some part, however small, of the control of the scientific
enterprise would pass into the hands of non-scientists. Should
jurists and clergy, to say nothing of ignorant peasants, instruct
savants? No: better that such ‘facts’ be denied, at least until they
could be submitted to scientific control.

The meteoric stones provided the possibility for such control. As
we have already noted, the first chemical analysis of a meteorite
failed to detect its extraterrestrial origin; nor was any use made of
the resemblance of meteoric stones to each other. It is important to
note in this case that the physical evidence did not speak for itself;
it needed to be interpreted. Nearly three decades later, when
chemistry had gone through a major revolution and techniques had
greatly improved, chemical analysis did show the peculiarities of
meteorites, and the similarity of their appearance and composition
was then seen as proof of their common origin. The evidence
available in 1772 and 1801 was different oniy in quantity; but the
use made of this evidence was much more effective in 1801. For
now chemical analysis was seen as a method of data control — as a
means of separating true from false meteorites — and the scientist
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was no longer entirely dependent on the testimony of the witnesses.
With control of the data safely in the hands of scientists, meteorites
could be accepted into the corpus of science. Research into
meteorites could go forward unhindered by doubts and ridicule.

‘External’ Influences on the Meteorite Controversy

Thus far we have been concerned with the internal ‘logic’ of scien-
tific discovery. Were forces external to the scientific community
also at work?®%

One external factor which clearly was present was the reports of
meteorite falls, which largely originated outside the scientific com-
munity. Belief in the falling stones gained currency outside the
scientific community before it gained currency inside it; in fact, the
external belief and reports were eventually to bring about the inter-
nal recognition. But this is not the sort of ‘external’ factor which
would ordinarily be of interest to the sociologist of knowledge.
Were social interests affected by the meteorite controversy? Was
any particular body of people inside the scientific community iden-
tified with belief in meteorites or with doubt about them? The con-
troversy occurs, for instance, virtually in the middle of the French
Revolution, which brought enormous changes to the structure of
the French scientific community, including the humiliation of the
Académie des Sciences and its eventual absorption into the Institut
de France.* Surely the meteorites, which were seen mostly by the
common people, were exactly the sort of thing that ‘Jacobin
science’ would want to uphold against more theoretical science.®’
Was not Chladni, who did not hold a university post or member-
ship in a prestigious academy, an excellent example of a ‘marginal
man’?

Unfortunately, this hypothesis will not go very far in helping us
understand the acceptance of meteorites. To begin with, the con-
troversy was not merely French, although France was perceived as
its centre. The Royal Society of London took part in it, the
Genevan journal Bibliothéque Brittanique carried much of the
disputation, and articles by Chladni and others were published in
German journals. Important falls took place in France (Barbotan
1790, Villefranche 1798, and I’ Aigle 1803) but they also took place
in Italy (Siena 1794), England (Wold Cottage 1795), and India
(Benares 1798). Chladni was a marginal figure only from an institu-
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tional point of view; he was highly respected intellectually. His ma-
jor opponents in the controversy were the brothers G. A. and J. A.
DeLuc,® both Swiss. E.-M.-L. Patrin, a member of the Academy,
who disputed both Chladni’s theories and Howard’s results, never
did so in an official capacity, but as an individual savant. While the
Academy, thanks to the rejection of the Lucé stone in 1772, was
identified with a negative attitude toward meteorites, it did very lit-
tle from 1772 until the last years of the controversy.

The events which led to Biot’s investigation of the I’ Aigle fall in
1803 (which was to prove the final piece of conviction in the con-
troversy) are interesting in themselves. News of the I’Aigle fall
reached Paris relatively quickly. The ‘stones from the moon’ were
displayed in the public gardens, sold by natural history dealers, and
sung in the streets.®® When Chaptal, Minister of the Interior and
President of the scientific section of the Institut, asked for an in-
vestigation, it is not certain that he actually believed that any real
event would be discovered. He may simply have been eager to put
an end to the public clamour. Here certainly was an external in-
fluence, although of a very transient sort.

Now of course it is possible that the events of the Revolution had
made such a strong impression on the mind of the Academicians
that they were now willing to accept the stones, although they
would not have been willing to do so otherwise. And perhaps Chap-
tal was more responsive to the public’s interest than he would have
been before because of his own experiences during the Revolution.
Yet it is hard to believe that Biot would not have been sent to
I’ Aigle in any case, given his own previously expressed views,* the
controversy, and the short distance of I’ Aigle from Paris.

There are also other indications. If Revolutionary influences
were responsible, one would have thought that the Academicians
would have seized every opportunity to laud the intelligence of the
common people. This simply did not happen. In Biot’s memoir, for
instance, the ‘peu de lumieres’ of the rural population is treated in a
straightforward naturalistic manner; it is neither scorned nor ap-
plauded.® In an earlier paper by Patrin, however, in which he ques-
tioned the work of Howard and deBournon, he stated that the
testimonies to the falls were based on ‘hearsay from individuals
who are not named, and whose testimony is for the most part in-
significant’.” At least in the Academicians’ writings, there was no
attempt to flatter the pride of the masses. Here the ‘external causa-
tion’ hypothesis fails for lack of evidence.
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If we pose the question in a different way, however, we can see
that some external influences were important. If we consider
western Europe as a whole, we can see that the meteorite controver-
sy was intimately connected to the problem of the autonomy of
science. How could science resist penetration by faulty accounts of
natural phenomena transmitted through the social intelligence
system? The scientific community had a vested interest in not ad-
mitting data which it could not check, for to do so would have been
to compromise its institutional autonomy. The meteorite con-
troversy presents us not so much with the effect of external forces
on the content of science, but rather with the scientific
community’s attempt to defend itself against such external
pressures. The response to these pressures was favourable only
when science found a criterion for deciding which data should be
accepted, and the process of data acquisition was again placed
firmly under scientific control.

Meteorites and Other Anomalies

What can the meteorite controversy tell us about the reactions of
the scientific community to other anomalies? I think it offers
several important lessons. The first is that in some cases the deci-
sions of scientists about anomalous events are dependent on social
intelligence. Somehow the relevant information has to reach the
relevant people; in some cases this will mean that it will have to
cross the boundary between the scientific community and the rest
of society. Where anomalous events are involved, however, this
kind of communication is fraught with difficulties. Mistrust and
ridicule are common components of scientists’ response to non-
scientists’ reports of anomalous events.”” Even where these
responses are not present, indifference and ignorance on the part of
non-scientists, and the anticipation of negative reactions from
scientists, may impede reporting.

The second lesson is the paradoxical attitude of scientists toward
the social intelligence system. On the one hand, scientists are ex-
tremely sceptical toward reports of anomalous events coming from
the social intelligence system. This is a perfectly natural reaction,
grounded in the history of science itself and borne out by repeated
experiences of fraud and error in social intelligence about unusual
events. The mistrust and ridicule with which reports of unusual
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events are often greeted by scientists are very functional in the or-
dinary course of affairs. Yet scientists tend to believe that somehow
the real anomalous events will be successfully transmitted by social
intelligence, and that therefore there will be no great difficulties
connected with information about such events. In the meteorite
case this presumption was incorrect. Real anomalous events were
taking place, and savants’ negative attitudes toward the reports did
impede the flow of information. I invite the reader to consider
whether similar problems may not today impede the flow of infor-
mation to scientists about rea! anomalies, as we know it does in
regard to hypotheticai ones like UFOs and sea-serpents.

The third lesson is that scientific acceptance is likely to be con-
nected to scientists’ ability to control the data in some way. Where
this control is difficult to implement, as in the case of ball light-
ning, for instance, continued scepticism on the part of the scientific
community is the probable result.® Yet this control itself is often
dependent on scientists’ willingness to attend to the signals of the
social intelligence system long enough to do some useful research.
We saw that the cursory examination accorded to the Luce stone by
the Académie des Sciences was insufficient. The important
chemical analyses at the turn of the century, on the other hand,
were the product of strong intellectual commitments to the reality
of meteorite falls. If there is a common or interesting element in the
data, some scientist has to pay close enough attention to the
reports to detect what it is. At times this may involve taking in-
tellectual and professional risks, as Chladni did. And as the
meteorite controversy illustrates, paying close attention to the
reports is not always sufficient to produce conviction, even if a real
anomaly is involved. G. A. DeLuc, for instance, was very
knowledgeable about reports, but until the 1’Aigle fall he never
gave them the least credence; and he accepted the reality of the
I’Aigle fall very reluctantly.® For most scientists, however, the
ability to check the data and the acceptance of the phenomenon go
hand in hand.

A fourth lesson we might draw from the controversy, but which
we can only briefly discuss fiere, is the importance of theory in
validating data. Several aspects of the meteorite phenomenon
seemed inexplicable at various points in the controversy: the.fall
itself; the globe of fire; the relatively low velocity in the lower at-
mosphere leading to shallow penetration of the soil. Linguistic con-
fusion was engendered by use of the words ‘thunderstone’ and
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‘lightning-stone’, and the false connection with storms interfered
with a proper understanding of the nature of the falling stones. Not
until Laplace and Biot put forward the ‘lunar volcano’ theory did
most savants feel that a possible explanation existed, even though
the correct explanation had been earlier propounded by Chladni.
LaCroix put the problem very nicely:

When a phaenomenon is announced, if we are able to ascertain, by a complete
enumeration of the different physical agents, that none of them is capable of
producing it, the impossibility of the phaenomenon would be the evident result,
and consequently the falsity of the account.

But, on the other hand, when we find a cause which establishes the probability
of it, if sound logic forbids us to ascribe it exclusively to this cause, it commands
us at the same time to substitute doubt for complete negation, and to employ
every means possible of confirming the fact, because it-is not repugnant to the
laws of nature.”®

To put the matter bluntly, if we cannot explain a phenomenon, we
ought to reject reports of its existence, if these reports come from
non-scientists. And we have already seen that some contemporary
philosophers are willing to go further to reject unexplainable data,
even from scientists. Certainly the credibility of ball lightning has
suffered from the inadequacy of the theories offered to explain it.
The logical implications of this question are beyond my scope
here,”” but there is no question that this principle of ‘what is unex-
plainable is impossible’ is frequently applied by scientists to reports
of anomalous events.”®

Conclusion

If the sociology of knowledge is of any use at all, it must
demonstrate the social influences on beliefs. The meteorite con-
troversy shows one case at least in which the social environment of
the scientific community was very important in influencing scien-
tific discovery. But it also puts social influences in proper perspec-
tive. The public knew of meteorite falls, but it did not understand
them. Scientists had to be persuaded that meteorites fell; but only
scientists could provide the necessary insight for their understan-
ding. The meteorite case demonstrates the importance of social in-
telligence; but the existence of large numbers of non-meteoric
‘thunderstones’ should also indicate its potential dangers.
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How much the meteorite case can be generalized to explain other
cases of scientists’ rejections of anomaly reports is an open ques-
tion. Certainly the analogy of the meteorite case to UFOs and sea-
serpents is evident. But there are many other types of accepted
former anomalies (like the mountain gorilla) or current
hypothetical anomalies (like the Bigfoot or Sasquatch) which re-
main to be studied.” It is obvious that the acceptance of para-
psychological events by the scientific community, for instance,
presents some different problems (as well as some similar ones) to
the anomalies studied so far.!® Until more cases have been studied,
our conclusions can be only tentative.

The meteorite controversy does indicate the need for a com-
prehension of the workings of social intelligence. As we have seen,
the assumptions made by scientists about the process by which
reports of anomalies reach them are often erroneous. Further
details of this incomprehension are available from the two studies
of my own already cited. Only with a realistic appreciation of how
social intelligence about anomalies works can one expect to
evaluate the kind of information one might be getting if an anoma-
ly of such-and-such a kind exists. In particular, the problem posed
by the suppression of reports and research on anomalies through
ridicule needs to be considered before one decides that absence of
information indicates lack of phenomena. On the other hand, the
scientist can also make use of organizations dedicated to resear-
ching anomalies and the sometimes formidable amount of
literature these societies make available.!® There is also the series of
Sourcebooks edited by William Corliss, which has largely used
scientific sources themselves for records of anomalous events.'®
The existence of these organizations and compilations of
anomalous events represents a change in the parameters of the
social intelligence process, since they both tend to increase the effi-
ciency of transmission of information about anomalous events.

I would like to conclude by summarizing my basic argument. In-
dividuals in any society are likely to experience events which cur-
rent scientific doctrine holds to be impossible or implausible. Some
of these experiences may represent encounters with phenomena
that scientists would wish to study, if they could get information
about them. But information about such events is transmitted to
scientists in very unreliable and imperfect ways. Therefore it cannot
be assumed that absence of reports implies an absence of ex-
periences. For the ‘stones falling from the sky’ the opportunity to
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study a large number of reports proved to be very effective.
Perhaps it would prove valuable in other cases as well.
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