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UNIVERSITY OF COLORADO

PRESIDENT'S OFFICE
flOUL DER, COlL ORADO BLOL

October 31, 1968

The Honorable Harold Brown
Secretary of the Air Force
The Pentagon

Washington, D. C.

Dear Dr. Brown:

Pursuant to Contract No.F44620-67-C-0035
between the United States Air Force and the Uni-
versity of Colorado, I transmit herewith the
final report of the Scientific Study of Unidenti-
fied Flying Objects.

As you know, the University undertook this
study at the urging of the Air Force, not only for
its purely scientific aspects, but in order that
there might be no question that any of the matters
reported herein reflect anything other than strict
attention to the discovery and disclosure of the
facts. I want to take this occasion to assure you
that, under the direction of Dr. Edward U. Condon,
the study has been made and the report prepared
with this thought constantly in mind. The Air
Force has been mos* cooperative, both in respect
to furnishing the project with all information in
its possession bearing upon the subject matter of
the investigation and, egually important, in
pursuing most scrupulously a policy of complete
non-interference with the work of Dr. Condon ard
his staff. There has never been the slightest
suggestion of any effort on the part of the Air
Force to influence either the conduct of the
investigation or the content of this report.
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The Honorable Harold Brown Octolber 31, 1968
Page 2.

As a consequence of this cooperation
and of a diligent effort on the part of
scientists at this University, at the Environ-
mental Science Services Administration, at the
National Center for Atmospheric Research, and
at other universities and scientific institu-
tions, the report transmitted to you herewith is,
I believe, as thorough as the time and funds
allotted for the purpose could possibly permit.

We hope and believe that it will have
the effect of placing the controversy as to the
nature of unidentified flying objects in a proper
scientific perspective. We also trust that it
will stimulate scientific research along lines
that may yield important new knowledge.

Sincerely yours,
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Preface

On 31 August 1966, Colonel Ivan C. Atkinson, Deputy Executive
Director of the Air Force Office of Scientific Research, addressed
a letter to the University of Colorado. In it he outlined the
belief of AFOSR that a scientific investigation of unidentified
flying objects conducted wholly outside the jurisdiction of the Air
Force would be of unusual significance from the standpoint of both
scientific interest in and public concern with the subject. Colonel
Atkinson requested ''that the University of Colorado participate in
this investigation as the grantee institution." The University was
asked to undertake this scientific study with the unconditional
guarantee that 'the scientists involved will have complete freedom
to design and develop techniques for the investigation of the varied
physical and psychological questions raised in conjunction with this
phenomenon according to their best scientific judgment."

The request of AFOSR was pursuant to the recommendation made in
March, 1966, of an ad hoc panel of the United States Air Force Scien-
tific Advisory Board, chaired by Dr. Brian O'Brien. Subsequently,
as chairman of the Advisory Committee to the Air Force Systems Command
of the National Academy Sciences-National Research Council, Dr. O'Brien
had advised AFOSR on the suitability of the University of Colorado as
the grantee institution.

Following receipt of Colonel Atkinson's request in behalf of AFOSR,
the University administration and interested members of the faculty
discussed the proposed study project. The subject was reccgnized as
being both elusive and controversial in :1ts scientific aspects. For
this reason alone, there was an understandable reluctance on tne part
of many scientists to undertake such a study. Scientists hesitate to

commit their time to research that does not appear to offer reasonably
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clear avenues by which definite progress may be made. In addition,
the subject had achieved considerable notoriety over the years. Many
popular books and magazine articles had criticized the Air Force for
not devoting more attention to the subject; others criticized the Air
Force for paying any attention whatever to UFOs.

Bearing these facts in mind, the University administration con-
cluded that it had an obligation to the country to do what it could
to clarify a tangled and confused issue while making entirely certain
that the highest academic and scientific standards would be maintained.
Fortunately, Dr. Edward U. Condon, Professor of Physics and Fellow of
the Joint Institute for Laboratory Astrophysics, shared this concern
and was willing to accept appointment as scientific director of the
project. Designated as principal investigators with Dr. Condon
were Dr. Stuart Couk, Professor and Chairman of the Department of
Psychology, and Dr. Franklin E. Roach, physicist specializing in atmos-
pheric physics at the Environmental Science Services Administration.
Assistant Dean Robert J. Low of the Graduate School was appointed

project coordinator.

The University undertook the study only on condition that it would be

conducted as a normal scientific research project, subject only to the
professional scientific judgment of the director and his aides. Free-
dom from control by the granting agency was guaranteed not only by the
assertions of Colonel Atkirson, but also by the provision that the
complete report of the findings of the study would be made available to
the public.

In addition the University recognized that this study, as the

first undertaken on a broad scale in this field, would have seminal

effect. It therefore desired the cooperation of the scientific community

at large. Assurances of support and counsel were forthcoming from
such institutions as the National Center for Atmospheric Research (NCAR)

and the Environmental Science Services Administration (ESSA), and from
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many scientists and scientific institutions in other parts of the
country.

The University also welcomed an arrangement whereby the methods
and results of the study would be critically examined at the conclusion
of the project. This cooperation was extended by the National Academy
of Sciences, which announced in its October 1966 News Report that the
Academy had agreed to review the Univeristy of Colorado study upon its
completion in 1968. Unhesitatingly agreeing to this independent exam-
ination of the study, the ASOFR announced that it would consider the
NAS review a '"further independent check on the scientific validity of
the method of investigation."

In October, 1966, the scientific director assembled a modest staff
centered at the University campus in Boulder and work began. In addi-
tion, agreements were entered into between the University and such
institutions as NCAR, the Institutes of ESSA, the Stanford Research
Institute and the University of Arizona for the scientific and technical
services of persons in specialized fields of knowledge bearing upon the
subject under investigation. Thus it became possible to study specific
topics both at Boulder and elsewhere and to bring to bear upon the data
gathered by the project's field investigation teams whatever expertise
might be required for full analysis of the information.

The report of the study that was conducted over the ensuing 18
months is presented on the following pages. It is lengthy and diverse
in the subjects it treats, which range from history to critical exami-
nation of eye-witness reports; from laboratory analysis to presentation
of general scientific principles. No claim of perfection is made for
this study or for its results, since like any scientific endeavor, it
could have been improved upon -- especially from the vantage-point of
hindsight. The reader should thus bear in mind that this study repre-
sents the first attempt by a grcup of highly qualified scientists and
specialists to examine coldly and dispassionately a subject that has

vii
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aroused the imagination and emotions of some persons and has intrigued
many others. No one study can answer all questions; but it can point
out new lines for research, it can cross off some ideas as not fruit-
ful for further inquiry, and it can lay to rest at least some rumors,
exaggerations, and imaginings.

Thurston E. Manning
Vice President for Academic Affairs

Boulder, Colorado
October 31, 1968
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Section I

Conclusions and Recommendations

Edward U. Condon
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We believe that the existing record and the results of the
Scientific Study of Unidentified Flying Objects of the University
of Colorado, which are presented in detail in subsequent sections of
this report, support the conclusions and recommendations which follow.

As indicated by its title, the emphasis of this study has been on
attempting to learn from UFO reports anything that could be considered
as adding to scientific knowledge. Our general conclusion is that
nothing has come from :the study of UFOs in the past 21years that has
added to scientific knowledge. Careful consideration of the record as
it is available to us leads us to conclude that further extensive study
of UFOs probably cannot be justified in the expectation that science
will be advanced thereby.

It has been argued that this lack of contribution to science is
due to the fact that very little scientific effort has been put on the
subject. We do not agree. We feel that the reason that there has been
very little scientific study of the subject is that those scientists
who are most directly concerned, astronomers, atmospheric physicists,
chemists, and psychologists, having had ample opportunity to look into
the matter, have individually decided that UFO phenomena do not offer
a fruitful field in which to look for major scientific discoveries.

This conclusion is so important, and ths public seems in general
to have so little understanding of how scientists work, that some
more comment on it seems desirable. Each person who sets out to make
a career of scientific research, chooses a general field of broad
specialization in which to acquire proficiency. Within that field he
looks for specific fields in which to work. To do this he keeps abreast
of the published scientific literature, attends scientific meetings,
where reports on current progress are given, and energetically discusses

his interests and those of his colleagues both face-to-face and by



correspondence with them. He is motivated by an active curiosity
about nature and by a personal desire to make a contribution to
science. He is constantly probing for error and incompleteness in
the efforts that have been made in his fields of interest, and look-
ing for new ideas about new ways to attack new problems. From this
effort he arrives at personal decisions as to where his own effort can
be most fruitful. These decisions are personal in the sense that he
must estimate his own intellectual limitations, and the limitations
inherent in the working situation in which he finds himself, includ-
ing limits on the support of his work, or his involvement with other
pre-existing scientific commitments. While individual errors of
judgment may arise, it is generally not true that all of the scientists
who are actively cultivating a given field of science are wrong for
very long.

Even conceding that the entire body of "official' science might
be in error for a time, we believe that there is no better way to
correct error than to give free reign to the ideas of individual
scientists to make decisions as to the directions in which scientific
progress is most likely to be made. For legal work sensible people
seek an attorney, and for medical treatment sensible people seek a
qualified physician. The nation's surest guarantee of scientific
excellence is to leave the decision-making process to the individual
and collective judgment of its scientists.

Scientists are no respecters of authority. Our conclusion that
study of UFO reports is not likely to advance science will not be
uncritically accepted by them. Nor should it be, nor do we wish it to
be. For scientists, it is our hope that the dctailed analytical pre-
sentation of what we were able to do, and of what we were unable to do,
will assist them in deciding whether or not they agree with our con-
clusions. Our hope is that the details of this report vill help other
scientists in seeing what the problems are and the difficulties of
coping with them.

If they agree with our conclusions, they will turn their valuable

attention and talents elsewhere. If they disagree it will be because
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our report has helped them reach a clear picture of wherein existing
studies are faulty or incomplete and thereby will have stimulated ideas
for more accurate studies. If they do get such ideas and can formu-
late them clearly, we have no doubt that support will be forthcoming

to carry on with such clearly-defined, specific studies. We think

that such ideas for work should be supported.

Some readers may think that we have now wandered into a contra-
diction. Earlier we said that we do not think study of UFO reports
is likely to be a fruitful direction of scientific advance; now we
have just said that persons with good ideas for specific studies in
this field should be supported. This is no contradiction. Although
we conclude after nearly two years of intensive study, that we do not
see any fruitful lines of advance from the study of UFO reports, we
believe that any scientist with adequate training and credentials who
does come up with a clearly defined, sp-cific proposal for study
should be supported.

What we are saying here was said in a more general context nearly
a century ago by William Kingdon Clifford, a great Lnglish mathe-
matical physicist. In his "Aims and Instruments of Scientific Thought"
he expressed himself this way:

Remember, then, that [scientific thought] is the
guide of action; that the truth which it arrives at
is not that which we can ideally contemplate without
error, but that which we may act upon without fear;
and you cannot fail to sce that scientific thought is
not an accompaniment or coudition of human progress,
but human progress itself.

Just as individual scientists may make c¢rrors of judgment about
fruitful directions for scientific effort, so also any individual
administrator or committee which is charged with deciding cn financial
support for research proposals may also make an error of judgment.
This possibility is minimized by the existence of parallel channels,

for consideration by more than one group, of proposals for research



projects. In the period since 1945, the federal government has
evolved flexible and effective machinery for giving careful cunsidera-
tion to proposals from properly qualified scientists. What to some
may seem like duplicated machinery actually acts as a safeguard against
errors being made by some single official body. Even so, some errors
could be made but the hazard is reduced neariy to zero.

Therefore we think that all of the agencies of the federal govern-
ment, and the private foundations as well, ought to be willing to
consider UFO research provosals along with the others submitted to
them on an open-minded, unprejudiced basis. While we do not think at
present that anything worthwhile is likely to come of such research
each individual case ought to be carefully considered on its own
merits.

This formulation carries with it the corollary that we do not
think that at this time the federal government ought to set up a
major new agency, as some have suggested, for the scientific study of
UFOs. This conclusion may not be true for all time. If, by the progress
of research based on new ideas in this field, it then appears worth-
while to create such an agency, the decision to do so may be taken a*
that time.

We find that there are important areas of atmospheric optics,
including radio wave propagation, and of atmospheric electricity in
which present knowledge is quite incomplete. These topics came to
our attention in connection with the interpretation of some UFO reports,
but they are also of fundamental scientific interest, and they are
relevant to practical problems related to the improvement of safety of
military and civilian flying.

Research efforts are being carried out in these areas by the
Department of Defense, the Environmental Science Services Administration,
the National Aeronautics and Space Administration, and by universities
and nonprofit research organizations such as the National Center for
Atmospheric Research, whose work is sponsored by the National Science

Foundation. We commend these efforts. By no neans should our lack of
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enthusiasm for study of UFO reports as such be misconstrued as a
recomendation that these important related fields of scientific work
not be adequately supported in the future. In an era of major develop-
ment of air travel, of space exploration, and of military aerospace
activities, everything possible should be done to improve our basic
understanding of all atmospheric phenomena, and to improve the training
of astronauts and aircraft pilots in the recognition and understanding

of such phenomena.

As the reader of this report will readily judge, we have focussed

! attention almost entirely on the physical sciences. This was in part

: a matter of determining priorities and in part because we found rather
less than come persons may have expected in the way of psychiatric
problems related to belief in the reality of UFOs as craft from remote
galactic or intergalactic civilizations. We believe that the rigorous
study of the belietfs--unsupported by valid evidence--held by indivi-
duals and even by some groups might prove of scientific value to the
social and behavioral sciences. There is no implication here that
individual or group psychopathology is a principal area of study.
Reports of UFOs offer interesting challenges to the student of cogni-
tive processes as they are affected by individual and social variables.
Bv this connection, we conclude that a content-analysis of press and
television coverage of UFO reports might yield data of value both to
the social scientist and the communications specialist. The lack of
suck a study in the present report is due to a judgment on our part that
other areas of investigation were of much higher priority. We do not
suggest, however, that the UFO phenomenon is, by its nature, more
amenable to study in these disciplines than in the physical sciences.
On the contrary, we conclude that the same specificity in proposed
research in these areas is as desirable as it is in the physical
sciences.

The question remains as to what, if anything, the federal govern-
ment should do about the UFO reports it receives from the general public.
We are inclined to think that nothing should be done with them in the
expectation that they are going to contribute to the advance of science.



This question ic inseparable from the question of the national
defense interest of these reports. The history of the past 21 years
has repeatedly led Air Force officers to the conclusion that none of
the things seen, or thought to have been seen, which pass by the name
of UFO reports, constituted any hazard or threat to national security.

We felt that it was out of our province to atteapt an independent
evaluation of this conclusion. We adopted the attitude that, without
attempting t¢ assume the defense responsibility which is that of the
Air Force, if we came across any evidence whatever that seemed to us
to indicate a defense hazard we would call it to the attention of the
Air Force at once. We did not find any such evidence. We know of no
reason to question the finding of the Air Force that the whole class
of UFO reports so far considered does not pose a defense problem.

At the same time, however, the basis for reaching an opinion of
this kind is that such reports have been given attention, one by one,
as they are received. Had no attention whatever been given to any of
them, we would not be in a position to feel confident of this conclusion.
Therefore it seems that only so much attentisn to the subject should
be given as the Department of Defense deems :o be necessary strictly
from a defense point of view. The level of effort should not be raised
because of arguments that the subject has scientific importance, so
far as present indications go.

It is our impression that the defense function could be performed
within the framework established for intelligence and surveillance
operations without the continuance of a special unit such as Project
Blue Book, but this is a question for defense specialists rather than
research scientists.

It has been contended that the subject has been shrouded in
official secrecy. We conclude otherwise. We have no evidence of
secrecy concerning UFO reports. What has been miscalled secrecy has
been no more than an intelligent policy of delay in releasing data so
that the public does not become confused by premature publication of

incomplete studies of reports.
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The subject of UFOs has been widely misrepresentcd to the public
by a small number of individuals who have given sensationalized pre-
sentations in writings and public lectures. So far as we can judge,
not many people have been misled by such irresponsible behavior, hut
whatever effect there has been has been bad.

A related problem to which we wish to direct public attention is
the miseducation in our schools which arises from the fact that many
children are being allowed, if not actively encouraged, to devote
their science study time to the reading of UFO books and magazine
articles of the type referred to in the preceding paragraph. We feel
that children are educatic "ally harmed by absorbing unsound and
erroneous material as if it were scientifically well founded. Such
study is harmful not merely because of the erroneous nature of the
material itself, but also because such study retards the development
of a critical faculty with regard to scientific evidence, which to
some degree ought to be part of the education of every American.

Therefore we strongly recommend that teachers refrain from giving
students credit for school work based on their reading of the presently
available UFO books and magazine articles. Teachers who find their
students strongly motivated in this direction should attempt to
channel their interests in the direction of serious study of astronomy
and meteorology, and in the direction of critical analysis of arguments
for fantastic propositions that are being supported by appeals to
fallacious reasoning or false data.

We hope that the results of our study will prove useful to
scientists and those responsible for the formation of public policy
generally in dealing with this problem which has now been with us for

21 years.
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1. Origin of the Colorado I'roject

The decision to establish this project for the Scientific Study
of Unidentified Flying Objects stems from rccommendations in a report
dated March 1966 of an Ad Hoc Committee of the Air Force Scientific
Advisory Board set up under the chairmanship of Dr. Brian O'Brien to
review the work of Project Blue Book. Details of the history of work
on UFOs are set forth in Section V, Chapter 2. (See also Appendix A.)

The recommendation was:

It is the opinion of the Committee that the present
Air Force program dealing with UFO sightings has been well
organized, although the resources assigned to it (only one
officer, a sergeant, and a secretary) have been quite limited.
In 19 years and more than 10,000 sightings recorded and clas-
sified, therc appears to be no verified and fully satisfactory
evidence ur any case that is clearly outside the framework
of presently known science and technology. Nevertheless,
there is always the possibility that analysis of new sight-
ings may provide some additions to scientific knowledge of
value to the Air Force. Moreover, some of the case records
at which the Committee looked that were listed as ‘identified'
were sightings where the evidence collected was too meager or
too indefinite to permit positive listing in the identified
category. Because of this the Committee recommends that the
present program be strengthened to provide opportunity for
scientific investigation of selected sightings in more detail
than has been possible to date.

To accomplish this it is recommended that:

A. Contracts be negotiated with a few selected univer-
sities to provide scientific teams to investigate promptly
and in depth certain selected sightings of UFO's. Each team
should include at least one psychologist, preferably one

interested in clinical psychology, and at least one physical

10



scientist, preferably an astronomer or geophysicist familiar
with atmospheric physics. The universities should be chosen
to provide good geographical distribution, and should be
within convenient distance of a base of the Air Force Systems
Command (AFSC).

B. At each AFSC base an officer skilled in investigation
(but not necessarily with scientific training) should be
designated to work with the correspending university team for
that geographical section. The local representative of the
Air Force Office of Special Investigations (OSI) might be a
logical choice for this.

C. One university or onc not-for-profit organization
should be selected to coordinate the work of the teams men-
tioned under A above, and also to make certain of very close
communication and coordination with the office of Project
Blue Book.

It is thought that perhaps 100 sightings a year might
be subjected to this close study, and that possibly an aver-
age of 10 man days might be required per sighting so studied.
The information provided by such a program might bring to
light new facts of scientific value, and would almost cer-
tainly provide a far better basis than we have today for
decision on a long term UFO program.

These recommendations were referred by the Secretary of the Air
Force to the Air Force Office of Scientific Research for implementation,
which, after study, decided to combine recommendations A and C so as to
have a single contracting university with authority to subcontract with
other research groups as needed. Recommendation B was implemented by
the issuance of Air Force Regulation 80-17 (Appendix B) which establishes
procedures for handling UFO reports at the Air Force bases.

In setting up the Colorado project, as already stated in Section I,

the emphasis was on whether deeper study of unidentified flying objects
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might provide some '"additions to scientific knowledge."

After considering various possibilities, the AFOSR staff decided
to ask the University of Colorado to undertake the project (see Preface).
Dr. J. Thomas Ratchford visited Boulder in late July 1966 to learn
whether the University would be willing to undertake the task. A second
meeting was held on 10 August 1966 in which the scope of the proposed
study was outlined to an interested group of the administrative staff
and faculty of the University by Dr. Ratchford and Dr. William Price,
executive director of AFOSR. After due deliberation, University
officials decided to undertake the project.

The contract provided that the planning, direction and conclusions
of the Colorado project were to be conducted wholly independently of the
Air Force. To avoid duplication of effort, the Air Force was ordered
to furnish the project with the records of its own earlier work and to
provide the support of personnel at AF bases when requested by our
field teams.

We were assured that the federal government would withhold no
information on the subject, and that all essential information about
UFOs could be included in this report. Where UFO sightings involve
classified missile launchings or involve the use of classified radar
systems, this fact is merely stated as to do more would involve viola-
tion of security on these military subjects. In our actual experience
these reservations have affected a negligible fraction of the total
material and have not affccted the conclusions (Section I) which we
draw from our work.

The first research contract with AFOSR provided $313,000 for
the first 15 months from 1 November 1966 to 31 January 1968. The
contract was publicly announced on 7 October 1966. It then became our
task to investigate those curious entities distinguished by lack of
knowledge of what they are, rather than in terms of what they are known

to be, namely, unidentitied flying objects.
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2. Definition of an UFO
An unidentified flying object (UFO, pronounced OOFQ) is here

defined as the stimulus for a report made by one or more individuals of

something seen in the sky (or an object thought to be capable of flight
but seen when landed on the earth) which the observer could not identify
as having ar ordinary natural origin, and which seemed t> him suffi-
ciently puzzling that he undertook to make a report of it to police, to
government officials, to the press, or perhaps to a representative of a
private organization devoted to the study of such objects.

Defined in this way, there is no question as to the existence of
UFOs, because UFO reports exist in fairly large numbers, and the stim-
ulus for each report is, by this definition, an UFO. The problem then
becomes that of learning to recognize the various kinds of stimuli that
give rise to UFO reports.

The UFQ is '"the stimulus for a report . . ." This language
refrains from saying whether the reported object was a real, physical,
material thing, or a visual impression of an ordinary physical thing
distorted by atmospheric conditions or by faulty vision so as to be un-
recognizable, or whether it was a purely mental delusion existing in
the mind of the observer without an accompanying visual stimulus.

The definition includes insincere reports in which the alleged
sighter undertakes for whatever reason to deceive. 1In the case of a
delusion, the reporter is not aware of the lack of a visual stimulus.

In the case of a deception, the reporter knows that he is not telling
the truth about his alleged experience.

The words "which he could not identify . . .'" are of crucial
importance. The stimulus gives rise to an UFO report precisely because
the observer could not identify the thing seen. A woman and her husband
reported a strange thing seen flying in the sky and reported quite
correctly that she knew "it was unidentified because neither of us knew
what it was."

The thing scen and reported may have been an object as commonplace

13




as the planet Venus, but it became an UFO because the observer did not
know what it was. With this usage it is clear that less well informed
individuals are more likely to see an UFO than those who are mure know-
ledgeable because the latter are better able to make direct identifica-

tion of what they see. A related complication is that less well informed

persons are often inaccurate observers who are unable to give an accurate
account of what they believe that they have seen.

If additional study of a report later provides an ordinary inter-
pretation of what was seen. some have suggested that we should change
its name to IFO, for identified flying object. But we have clected to
go on calling it an UFO because some identifications are tentative or
controversial, due to lack of sufficient data on which to base a
definite identification. A wide variety of ordinary objects have
through misinterpretation given rise to UFO reports. This topic is
discussed in detail in Section VI, Chapter 2. (The Air Force has pub-
lished a pamphlet entitled, "Aids to Identification of Flying Objects"
(USAF, 1968) which is a useful aid in the interpretation of something
seen which might otherwise be an UFO.)

The words ''sufficiently puzzling that they undertook to make a
report . . ." are essential. As a practical matter, we can not study
something that is not reported, so a puzzling thing seen tut not
reported is not here classed as an UFO.

3. UFO Reports

In our experience, the persons making reports seem in nearly all
cases to be normal, responsible individuals. In most cases they are
quite calm, at least by the time they make a report. They are simply
puzzled about what thev saw and hope that they can be helped to a better
understanding of it. Only . very few are obviously quite emotionally
disturbed, their minds being filled with pseudo-scientific, pseudo-
religious or other fantasies. Cases of this kind range from slight
disturbance to those who are manifestly in need of psychiatric care.

The latter form an extremely small minority of all the persons

14



encountered in this study. While the existence of a few mentally un-
balanced persons among UFO observers is part of the total situation, it
is completely incorrect and unfair to imply that all who report UFOs
are "crazy kooks,'" just as it is equally incorrect to ignore the fact
that there are mentally disturbed persons among them.

Individuals differ greatly as to their tendency to make reports.
Among the reasons for not reporting UFOs are apathy, lack of awareness
of public interest, fear of ridicule, lack of knowledge as to where to
report and tie time and cost of making a report,

We found that reports are not useful unless they are made promptly.
Even so. because of the short duration of most UFO stimuli, the report
usually can not be made until after the UFO has disappeared. A few
reople telephoned to us from great distances to describe something seen
a vear or two earlier. Such reports are of little value.

tarly in the study we tried to estimate the fraction of all of the
sightings that are reported. In social conversations many persons would
tell us about some remarhable and puzzling thing that they had seen at
some time in the past which would sound just as remarkable as many of
the things that are to be fcund in UFO report files. Then we would
ash whether they had made a report and in most cases would be told that
they had not. As a rough guess based on this uncontrolled sample, we
estimate that perhaps 1(% of the sightings that people are willing to
talk about later are all that get reported at the time. This point was
later covered in a more fornal public attitude survey (Section III,
Chapter 7) made for this study in which only 7% of those who said they
had seen an UFO had reported it previously. Thus if all people reported
sightings that are like those that some people do report, the number of
reports that would be received would be at least ten times greater tnan
the number actually received.

At first we thought it would be desirable to undertake an extensive
publicity campaign to try to get more completc rveporting from the public.

It was decided not to do this, because about 90% of all UFO reports
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prove to be quite plausibly related to ordinary objects. A tenfold

increase in the number of reports would have multiplied by ten the task

of eliminating the ordinary cases which would have to be analyzed. Our
available resources for field study enabled us to deal only with a small
fraction of the reports coming in. No useful purpose would have been
served under these circumstances by stimulating the receipt of an even
greater number.

Study of records of some UFO reports from other parts of the world

gave us the strong impression that these were made up of a mix of cases
of similar kind to those being reported in the United States. For

example, in August 1967 Prof. James MclDonald of Arizona made a 20-day

|
| trip to Australia, Tasmania and New Zealand in the course of which he

interviewed some 80 persons who had made UFO repoits there at various
times. On his return he gave us an account of these experiences that
confirmed our impression that the reports from these other parts of the
world were, as a class, similar to those being received in the United
States. Therefore we decided to restrict our field studies to the United
States and to one or two cases in Canada (See Section III, Chapter 1).
This was done on the practical grounds of reducing travel expense and of
avoiding diplomatic and language difficulties. The policy was decided

on after preliminary study had indicated that in broad generality the
spectrum of kinds of UFN reports being received in other countries was

very similar to our own.

4. Prologue to the Project
Cfficial interest in UFOs, or '"flying saucers'" as they were called,
at first dates from June 1947. On 24 June, Kenneth Arnold, a business
man of Boise, Idaho was flying a private airplane near Mt. Rainier,
Washington. He reported seeing a group of objects flying along in a
line which he said looked "like pie plates skipping over the water.'
i The newspaper reports called the things seen 'flying saucers' and they

have been so termed ever since, although not all UFOs are described

as being of this shape.
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Soon reports of flying saucers were coming in f:om various parts C
of the country. Many received prominent press coverage (Bloecher,
1967). UFOs were also reported from other countries; in fact, more
than a thousand such reports were made in Sweden in 1946.
The details of reports vary so greatly that it is impossible to
relate them all to any single explanation. The broad range of things
reported is much the same in dJdifferent countries. This means that a }
general explanation peculiar to any one country has to be ruled out, !
since it is utterly improbable that the secret military aircraft of
any one country would be undergoing test flights in different countries.
Similarly it is most unlikely that military forces of different
countries would be testing similar developments all over the world at
the same time in secrecy from each other.
Defense authorities had to reckon with the possibility that UFQs
might reprecsont flights of a novel military aircraft of some foreign
power. Private citizens speculated that the UFOs were test flights
of secret American aircraft. Cognizance of the UFO problem was
naturally assumed by the Department of the Air Force in the then newly
established Department of Defense. Early investigations were carried
on in secrecy by the Air Force, and also by the governments of other
nations.
Such studies in the period 1947-52 convinced the responsible
authorities of the Air Force that the UFOs, as observed up to that
time, do not constitute a threat to national security. In consequence,
ever since that time, a minimal amount of attention has been given to
them.
The vear 1952 brought an unusually large number of UFO reports,
including many in the vicinity of the Washington National Airport,
during a period of several days in July. Such a concentration of
reports in a small region in a short time is called a "flep." The

Washington flap of 1952 received a great deal of attention at the time

(Section III, Chapter5).
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At times in 1952, UFO reports were coming in to the Air Force
from the general public in such numbers as to produce some clogging of
military communications channels. It was thought that an enemy plan-
ning a sneak attack might deliberately stimulate a great wave of UFO
reports for the very purpose of clogging communication facilities.
This consideration was in the forefront of a study that was made in
January 1953 by a panel of scientists under the chairmanship of the
late H. P. Robertson, professor of mathematical! physics at the
California Institute of Technology (Section V, Chapter 2). This panel
recommended that efforts be made to remove the aura of mystery sur-
rounding the subject and to conduct a campaign of public education

designed to produce a better understanding of the situation. This

group also concluded that therc was no evidence in the available data

|

of any real threat to national security.

Since 1953 the results of UFO study have been unclassified, except
where tangential reasons exist for withholding details, as, for example,
‘ where sightings are related to launchings of classified missiles, or to
the use of classified radar systems.

During the period from March 1952 to the present, the structure
for handling UFO reports in the Air Pbrce has been called Project Blue

Book. As already mentioned the work of Project Blue Book was reviewed

in early 1966 by the committee headed by Dr. Brian O'Brien. This

F review led to the reaffirmation that no security threat is posed by the
existence of a few unexplained UFO reports, but the committec suggested
a study of the possibility that something of scientific value might
come from a more detailed study of some of the reports than was con-
sidered necessary from a strictly military viewpoint. This recommenda-
tion eventuated in the setting up of the Colorado project,

The story of Air Force interest, presented in Section V, Chapter

2, shows that from the beginning the possibility that some UFOs might

be manned vehicles from outer space was considered, but naturally no

publicity was given to this idea because of thec total lack of evidence
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for it.

Paralleling the official government interest, was a burgeoning
of amateur interest stimulated by newspaper and magazine reports. By
1950 popular books on the subject began to appear on the newsstands.
In January 1950 the idea that UFOs were extraterrestrial vehicles was
put forward as a reality in an article entitled "Flying Saucers are
Real" in True magazine written by Donald E. Keyhoe, a retired Marine
Corps major. Thereafter a steady stream of sensational writing about
UFOs has aroused a considerable amount of interest among laymen in
studying the subject.

Many amateur organizations exist, some of them rather transiently,
so that it would be difficult to compile an accurate listing of them.
Two such organizations in the United States have a national structure.
These are the Aerial Phenomena Research Organization (APRO), with head-
quarters in Tucson, Arizona, claiming about 8000 members; and the
National Investigations Committee for Aerial Phenomena (NICAP) with
headquarters in Washington, D. C. and claiming some 12,000 members.
James and Coral Lorenzen head APRO, while Keyhoe is the director of
NICAP, which, despite the name and Washington address is not a govern-
ment agency. Many other smaller groups exist, among them Saucers and
Unexplained Celestial Events Resear-h Society (SAUCERS) operated by
James Moseley.

O0f these organizations, NICAP devotes a considerable amount of
its attention to attacking the Air Force and to trying to influence
members of Congress to hold hearings and in other ways to join in
these attacks. It maintained a friendly relation to the Colorado pro-
iject during about the first year, while warning its members to be on
guard lest the project turn out to have been "hired to whitewash the
Air Force." During this period NICAP made several efforts to influ-
ence the course of our study. When it became clear that these would

fail, NICAP attacked the Colorado project as '"biased'" and therefore

without merit.
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The organizations mentioned espouse a scientific approach to the
study of the subject. In addition there are a number of others that

have a primarily religious orientation.

From 1947 to 1966 almost no attention was paid to the UFO problem

=

g, by well qualified scientists. Some of the reasons for this lack of
% interest have been clearly stated by Prof. Gerard P. Kuiper of the
¥ University of Arizona (Appendix C). Concerning the difficulty of
; establishing that some UFOs may come from outer spacc, he makes the
following cogent observation: 'The problem is more difficult than
finding a needle in a haystack; it is finding a piece of extra-
terrestrial hay in a terrestrial haystack, often on the basis of
reports of believers in extra-terrestrial hay."

5. Initial Plannigg

A scientific approach to the UFO phenomenon must embrace a wide
range of disciplines. It involves such physical sciences as physics,
chemistry, aerodynamics, and meteorology. Since the primary material
consists mostly of reports of individual observers, the psychology of
perception, the physiology of defects of vision, and the study of
mental states are also involved.

Social psychology and social psychiatry are likewise involved in
seeking to understand group motivations which act to induce belief in
extraordinary hypotheses on the basis of what most scientists and indeed
most laymen would regard as little or no evidence. These precblems of
medical and social psychology deserve more attention than we were able
to give them. They fell distinctly outside of the field of expertise
of our staff, which concentrated more on the study of the UFOs them-
selves than on the personal and social problems generated by them.

Among those who write and speak on the subject, some strongly
espouse the view that the federal government really knows a great deal
more about UFOs than is made public. Some nave gone so far as to

assert that the government has actually captured extraterrestrial



flying saucers and has their crews in secret captivity, if not in the
Pentagon, then at some secret military base. We believe that such
teachings are fantastic nonsense, that it would be impossible to keep
a secret of such enormity over two decades, and that no useful purpose
would be served by engaging in such an alleged conspiracy of silence.
One person with whom we have dealt actually mairtains that the Air
torce has nothing to do with UFOs, claiming thaiv chis super-secret
matter is in the hands of the Central Intelligrnc: Agency which, he
says, installed one of its own agents as scien ic director of the
Colorado study. This story, if true, is inde * well kept secret.
These allegations of a conspiracy on the part r ° our own government to
conceal knowledge of the existence of '"flying saucers'" have, so far as
any evidence that has come to our attention, no factual basis whatever.

The project's first attention was given to becoming familiar with
past work in the subject. This was more difficult than in more ortho-
dox fields because almost none of the many books and magazine articles
dealing with UFOs could te regarded as scientifically reliable, There
were the two books of Donald H. Menzel, director emeritus of the
Harvard College Observatory and now a member of the staff of the
Smithsonian Astrophysical Observatory (Menzel, 1952; Menzel and Boyd,
1963). Two other useful books were The UFO Evidence (1964), a com-
pilation of UFO cases by Richard Hall, and The Report on Unidentified
Pliinz Objects by E. J. Ruppelt (1956), the first head of Project Blue
Book. In this initial stage we were also helped by "briefings' given
by Lt. Col. Hectdr Quintanilla, the present head cf Project Blue Book,
Dr. 7. Allen Hynek, astronomical consultant to Project Blue Book, and
ty Donald Keyhoe and Richard Hall of NICAP.

Out of this preliminary study came the recognition of a variety
of topics that would require detailed attention. These included the
effects of optical mirages, the anmalogous anumalies of radio wave
propagation as they affect radar, critical analysis of alleged UFO

photographs, problems of statistical anualysis of UFO reports, chemical
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analysis of alleged material from UFOs, and reports of disturbances

te automobile ignition and to headlights from the presence of UFOs.
Results of the project's study of these and other topics are presented
in this section and in Sections 11l and VI of this report.

6. Field Investiggtions

Early attention was given to the question of investigation of
individual cases, either by detailed critical study of old records or
by field trip investigation of current cases. From this study we con-
¢luded that there was little to be gained from the study of old cases,
except perhaps to get ideas on mistakes to be avoided in studies of
new cases. We therefore decided not to make field trips to investigate
cases that were more than a vear old, although in a few cases we did do
some worh on such cases when their study could be combined with a field
investigation of a new case.

At first we hoped that field teams could respond to early warning
so quickly that they would be able to get to the site while the UFO was
still there, and that our teams would not only get their own photo-
graphs, bui. even obtain spectrograms of the light of the UFO, and make
radioactive, magnetic, and sound measurements while the UFO was still
present.

Such expectations were found to be in vain. Nearly all UFO sight-
ings are of very short duration, seldom lasting as long as an hour and
usually lasting for a few minutes. ‘Ihe observers often become so
excited that thevy do not report at all until the UFO has gone away.
With communication and travel delays, the field team was unable to get
to the scene until long after the UFO had vanished.

This was, of course, a nighly unsatistfactory situation. We gave
much thought to how it could be overcome and concluded that this could
only be dene by a great publicity campaign designed to get the public
to repert sightings much more promptly than it does, coupled with a
nationwide scneme of having many trained field teams scattered at many

points zcross the nation., These teams would have had to be ready to
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respond at a moment's notice. Even so, in the vast majority of the
cases, they would not have arrived in time for direct observation of
the reported UFO. Moreover, the national publicity designed to insure
more prompt reporting would have had the effect of arousing exaggerated
public concern over the subject, and certainly would have vastly in-
creased the number of nonsense reports to which response would have had
to be made. In recruiting the large number of field teams, great care
would have had to be exercised to make sure that they were staffed with
people of adequate scientific training, rather than with persons
emotionally committed to extreme pro or con views on the subject.

Clearly this was quitc beyond the means of our study. Such a
program to cover the entire United States would cost many millions of
dollars a vear, and even then therc would have been little likelihood
that anything of importance would have been uncovered.

In a few cases some physical evidence could be gathered by examin-
ation of a site where an UFO was reported to have landed. 1In such a
case it did not matter that the field team arrived after the UFO had
gone. But in no case did we obtain any convincing evidence of this
Kind although every effort wa. made to dc so. (Sce below and in
Section IIl, Chapters3 and 4),

Thus most of the field investigation, as it turned out, consisted
in the interviewing of persons who nade the report. By all odds the
most used piecr of phy:ical equipmert vas the tape recorder.

The question of u number of investigators on a field team was an
impurtant one. Ip most werk done in the past by the tir Force, UFO
observers were intervicwed by a single Air Yorce officer, who usually
had no special vio-n-iig and W' 12 freedom to devote much time to the
study was limited by the fact tnat he also had other responsibilities.
When field stnudies are made by amateur organizations like APRO or NICAP,
there are often several members present on a tcam, but usually they are
parsons without technical training, and often with a strong bias toward

the sensational aspects of the subject.
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Prof. Hynek strongly believes that the teams should have four or
more members. He recommends giving each rcport what he calls the "FBI
treatment,"” by which he means not only thorough interviewing of the
persons who made the report, but in addition an active quest in the
neighborhood where the sighting occurred to try to discover additional
witnesses. Against such thoroughness must be balanced the considera-
tion that the cost per case goes up proportionately to the number of
persons in a team, so that the larger the team, the fewer the cases
that can be studied.

The detailed discussions in Section ITI, Chapter 1 and in Section
IV make it clear that the field work is associated with many frustra-
tions. Many of the trips turn out to be wild goose chases and the
team members often feel as if they are members of a fire department
that mostly answers false alamms.

We found that it was always worthwhile to do a great deal of
initial interviewing by long distance telephone. A great many reports
that seem at first to be worthy of full field investigation could be
disposed of in this way with comparatively little trouble and expense.
Each case presented its own special problems. No hard-and-fast rule
was found by which to decide in advance whether a particular report was
worth the trouble of a field trip.

After careful consideration of these various factors, we decided
to operate with two-man teams, composed whenever possible of one person
with training in physical science and one with training in psychology.
When the study became fully operational in 1967 we had three such teams.
Dr. Roy Craig describes the work of these teams in Section 111, Chapters
1, 3, and 4. Reports of field investigations are presented in Scction
Iv.

i Explaining UFO Reports
By definition UFOs exist because UFO reports exist. What makes the

whole subject intriguing is the possibility that some of these reports

cannot be reconciled with ordinary explanations, so that some
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extraordinarily sensational explanation for them might have to be
invoked. A fuller discussion of some misinternrctutions of ordinary
events by Dr. W. K. Hartmann is given in Section \'l, Chapter 2.

A great many reports are readily identified with ordinary phenom-
ena seen under unusual circumstances, or noted by someone who is an
inexperienced, inept, or unduly excited observer. Because sucﬁ
reports are vague and inaccurate, it is often impossible to make an |
identification with certainty.

This gives rise to controversy. In some cases, an identification
that the UFO was "probably" an aircraft is all than can be made from
the available data. After the event no amount of further interviewing
of one or more witnesses can usually change such a probable into a
certain identification. Field workers who would like to identify as
many as possible are naturally disposed to claim certainty when this is
at all possible, but others who desire to have a residue of unexplained
cases in order to add mystery and importance to the UFO problem
incline to set impossibly high standards of certainty in the evidence
before they are willing to accept a simple explanation for a report.

This dilemma is nicely illustrated by a question asked in the
House of Commons of Prime Minister Harold Wilson, as reported in
Hansard for 19 December 1967:

Unidentified Flying Objects. Question 14. Sir J. Langford-

Holt asked the Prime Minister whether he is satisfied that all

sightings of unidentified flying objects which are reported from

service sources are explainable, what inquiries he has authorised

into these aobjects outside the defence aspect, and whether he will

ncw appoint one Minister to look into all aspects of reports.

The Prime Minister: The answers are 'Yes, cxcept when the

information given is insufficient', 'None' and 'No.'

Obviously there is a nice bit of semantics here in that the
definition of "when the information is sufficient'" is that it is suf-

ficent when an explanation can be given.



Discussions of whether a marginal case should be regarded for
statistical purposes as having been explained or not have proved to be
futile. Some investigators take the position that, where a plausible
interpretation in terms of commonplace events can be made, then the UFO
is regarded as having been identified. Others take the opposite view
that an UFO cannot be regarded as having been given an ordinary iden-
tification unless there is complete and binding cvidence amounting to
certainty about the proposed identification.

For example, in January 1968 ncar Castle Rock, Colo., some 30
persons reported UFOs, including spacecraft with flashing lights,
fantastic maneuverability, and even with occupants presumed to be from
outer space. Two days later it was more modestly reported that two
high school boys had launched a polyethylene hot-air balloon.

Locally that was the end of the story. But there is a sequel. A
man in Florida makes a practice of collecting newspaper stories about
UFOs and sending them out in a mimeographed UFO news letter which he
mails to various UFO journals and local clubs. lle gave currency to
the Castle Rock reports but not to the explanation that followed. When
he was chided for not having done so, he declared that no one could be
absolutely sure that all the Castle Rock reports arose from sightings
of the balloon. There might also have been an UFO from outer space
among the sightings. No one would dispute his logic, but cne may with
propriety wonder why he neglected to tell his readers that at least
some of the reports were actually misidentifications of a hot-air
balloon.

As a practical matter, we take the position that if an UFO report
can be plausibly explained in ordinary terms, then we accept that
explanation even though not enough evidence may be available to prove
it bevond all doubt. This point is so important that perhaps an analogy
is needed to make it clear. Several centuries ago, the most generally
accepted theory of human disease was that it was caused by the patient's

being possessed or inhabited by a devil or evil spirit. Different
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diseases were supposed to be caused by different devils. The guiding
principle for medical research was then the study and classification of
different kinds of devils, and progress in therapy was sought in the
search for and discovery of means for exorcising each kind of devil.

Gradually medical research discovered bacteria, toxins and viruses,
and their causative relation to various diseases. More and more
diseases came to be described by their causes.

Suppose now that instead, medicine had clung to the devil theory
of disease. As long as there exists one human illness that is not yet
fully understood in modern terms such a theory cannot be disproved.

It is always possible, while granting that some diseases are caused by
viruses, etc. to maintain that those that are not yet understood are
the ones that are really caused by devils.

In some instances the same sort of UFO is observed night after
night under similar circumstances. In our experience this has been a
sure sign that the UFO could be correlated with some ordinary
phenomenon.

For example, rather early in our work, a Colorado farmer reported
seeing an UFO land west of his farm nearly every evening about 6:00 p.m.
A field team went to see him and quickly and unambiguously identified
the UFO as the planet Saturn. The nights on which he did not see it
land were those in which the western sky was cloudy.

But the farmer did not easily accept our identification of his UFO
as Saturn. He contended that, while his UFO had landed behind the
mountains on the particular evening that we visited him, on most nights,
he insisted, it Janded in front of the mountains, and therefore could
not be a planet. The identification with Saturn from the ephemeris
was so precise that we did not visit his farm night after night in
order to see for ourselves whether his UF0O ever landed in front of the
mountains. We did not regard it as part of our duty to persuade obser-
vers of the correctness of our interpretations. In most cases observers

readily accepted our explanation, and some expressed relief at having
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an everyday explanation available to them.

We sought to hold to a minimum delays in arriving at the site of
an UFO report, even where it was clear that it was going to be impossi-
ble to get there in time actually to see the reported UFO. Once an
observer made a report, the fact of his having done so usually becomes
known to friends and neighbors, local newspapermen, and local UFO

enthusiasts. The witness becomes the center of attention and will

usually have told his story over and over again to such listeners, before
the field team can arrive. With each telling of the story it is apt

to be varied and embellished a little. This need not be from dishonest
motives. We all like to tell an interesting story. We would rather

not bore our listeners if we can help it, so embellishment is some-
times added to maximize the interest value of the narration.

It is not easy to detect how a story has grown under retelling in
this way. Listeners usually will have asked leading questions and the
story will have developed in response to such suggestions, so that it
soon bccomes impossible for the field team to hear the witness's story
as he told it the first time. In some cases when the witness had been
interviewed in this way by local UFO enthusiasts, his story was larded
with vivid language about visitors from outer space that was probably
not there in the first telling.

Another kind of difficulty arises in interviewing multiple associ-
ated witnesses, that is, witnesses who were together at the time that
all of them saw the UFO. Whenever several individuals go through an
exciting experience together, they are apt to spend a good deal of
time discussing it afterward among themselves, telling and retelling
it to each other, unconsciously ironing out discrepancies between their
various recollections, and gradually converging on a single uniform
account of the experience. Dominant personalities will have contributed
more to the final version than the less dominant. Thus the story told
by a group of associated witnesses who have had ample opportunity to

"compare notes'' will be more uniform than the accounts these individuals



would have given if interviewed separately before they had talked the
matter over together.

One of the earliest of our field trips (December 1966) was made
to Washington, D. C. to interview separately two air traffic control
operators who had been involved in the great UFO flap there in the
summer of 1952. Fourteen years later, these two men were still quite
annoyed at the newspaper publicity they had received, because it had
tended to ridicule their reports. Our conclusion from this trip was
that these men were telling in 1966 stories that were thoroughly con-
sistent with the main pointé of their stories as told in 1952, Possibly
this was due to the fact that because of their strong emotional involve-
ment they had recounted the incident to many persons at many times over
the intervening years. Although it was true that the stories had not
changed appreciably in 14 years, it was also true for this very reason
that we acquired no new material by interviewing these men again. (See
Section III, Chapter S5).

On the basis of this experience we decided that it was not profit-
able to devote much effort to re-interviewing persons who had already
been interviewed rather thoroughly at a previous time. We do not say
that nothing can be gained in this way, but merely that it did not
seem to us that this would be a profitable way to spend our effort in
this study.

In our experience those who report UFOs are often very articulate,
but not necessarily reliable. One evening in 1967 a most articulate
gentleman told us with calm good manners all of the circumstances of a
number of UFOs he had seen that had come from outer space, and in
particular went into some detail about how his wife's grandfather had
immigrated to America from the Andromeda nebula, a galaxy located
2,000,000 light years from the earth.

In a few cases study of old reports may give the investigator a
clue to a possible interpretation that had not occurred to the original

investigator. In such a case, a later interview of the witness may
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elicit new information that was not brought out in the earlier inter-
view. But we found that such interviews need to be conducted with great
care as it is easily possible that the '"new" information may have been
generated through the unconscious use of leading questions pointing to-
ward the new interpretation, and so may not be reliable for that reason.

8. Sources of UFO Reports
Usually the first report of an UFO is madc to a local police

officer or to a local news reporter. In some cases, members of UFO
study organizations are sufficiently well known in the community that
reports are made directly to them. In spite of the very considerable
publicity that has been given to this subject, a large part of the
public still does not know of the official Air Force interest.

Even some policemen and newsmen do not know of it and so do not
pass on the UFO report. In other cases, we found that the anti-Air
Force publicity efforts of some UFC enthusiasts had persuaded observers,
who would otherwise have done so, not to report to the Air Force. We
have already commented on the fact that for a variety of reasons many
persons who do have UFO experiences do not report promptly.

Ideally the entire public would have known that each Air Force
base must, according to AFR 80-17, have an UFO officer and would have
reported promptly any extraordinary thing seen in the sky. Or, if this
were too much to expect, then all police and news agencies would ideally
have known of Air Force interest and would have passed information
along to the nearest Air Force base. But none of these ideal things
were true, and as a result oui sllection of UFO reports is extremely
haphazard and incomplete.

When a report is made to an Air Force base, it is handled by an
UFO officer whose form of investigation and report is prescribed by
AFR 80-17 (Appendix A). If the explanation of the report is immedi-
ately obvious and trivial -- some persons will telephone a base to
report a contrail from a high-flying jet that is particularly bright in

the light of the setting sun -- the UFO officer tells the person
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what it was he saw, and there the matter ends. No permanent record of
such calls is made. As a result there is no record of the total number
of UFO reports made to AF bases. Only those that require more than
cursory consideration are reported to Project Blue Book. Air Force
officers are human, and therefore interpret their duty quite differ-
ently. Some went to great lengths not to submit a report. Others took
special delight in reporting all of the '"'easy' ones out of a zealous
loyalty to their service, because the more "identifieds'" they turned
in, the higher would be the over-all percentage of UFO reports
explained. When in June 1967 Air Force UFO officers from the various
bases convened in Boulder some of them quite vigorously debated the
relative merits of these two different extreme views of their duty.

Many people have from time to time tried to learn something
significant about UFOs by studying statistically the distribution of
UFO reports geographically, in time, and both factors together. In
our opinion these efforts have proved to be quite fruitless. The
difficulties are discussed in Section VI, Chapter 10.

The geographical distribution of reports correlates roughly with
population density of the non-urban population. Very few reports
come from the Jdensely-populated urban areas. Whether this is due to
urban sophistication or to the scattering of city lights is not known,
but it is more probably the latter.

There apparently exists no single complete collection of UFO
reports. The largest file is that maintained by Project Blue Book at
Wright-Patterson Air Force Base, Ohio. Other files are maintained by
APRO in Tucson and NICAP in Washington. The files of Project Blue Book
are arranged by date and place of occurrence of the report, so that one

must hnow these data in order to find a particular case. Proposals

have been made from time to time for a computer-indexing of these reports

by various categories but this has not been carried out. Two publica-
tions are available which partially supply this lack: one is The UFO

Ividence (Hall, 1964) and the other is a collection of reports called
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The Reference for Outstanding UFO Reports (Olsen, Ik

We have already mentioned the existence of flaps, that is, the
tendency of reports to come in clusters at certain times in certain
areas. No quantitative study of this is available, but we believe th#t
the clustering tendency is partly due to changing amounts of attention
devoted to the subject by the news media. Publicity for some reports
stimulates more reports, both because people pay more attention to the
sky at such a time, and becuuse they are more likely to make a report
of something which attracts their attention.

In the summer of 1967 there was a large UFO flap in the neighbor-
hood of Harrisburg, Pa. This may have been in part produced by the
efforts of a local NICAP member working in close association with a
reporter for the local afternoon newspaper who wrote an exciting UFO
story for his paper almost daily. Curiously enough, the morning paper
scarcely ever had an UFO story from which we conclude that one editor's
news is another's filler. We stationed one of our investigators there
during August with results that are described in Case27 .

Many UFO reports were made by the public to Olmsted Air Force
Base a few miles south of Harrisburg, but when this base was deactivated
during the summer UFO reports had to be made to McGuire Air Force Base
near Trenton, N. J. This required a toll call, and the frequency of
receipt of UFO reports from the tarrisburg area dropped abruptly.

For all of these various reasons, we feel thut the fiuctuations
geographically and in time of UFO reports are so greatly influenced by
sociological factors, that any variations due to changes in underlying
physical phenomena are completely masked.

In sensational UFO journaiism the statement is often made that
UFOs show a marked tendency to be seen more often near military instal-
lations. There is no statistically significant evidence that this is
true. For sengational writers, this alleged but unproven concentration
of UFO sightings is taken as evidence that extra-terrestrial visitors

are reconnoitering our military defenses, preparatory to launching a
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military attack at some time in the future. Even if a slight effect of
this kind were to be established by careful statistical studies, we
feel that it could be easily accounted for by the fact that at every
base men stand all night guard duty and so unusual things in the sky
are more likely to be seen. Moreover civilians living near a military
base are more likely to make a report to the base than those living at
some distance from it.

AFR 80-17a directed UFO officers at each base to send to the
Colorado project a duplicate of each report sent to Project Blue Book.
This enabled us to keep track of the quality of the investigations and
to be informed about puzzling uninterpreted cases. Such reporting was
useful in cases whose study extended over a long period, but the slow-
ness of receipt of such reports made this arrangement not completely
satisfactory as a source of reports on the basis of which to direct
the activity of our own field teams. A few reports that seemed quite
interesting to Air Force personnel caused them to notify us by teletype
or telephone. Some of our field studies arose from reports received
in this way.

To supplement Air Force reporting, we set up our own Early Warning
Network, a group of about 60 active volunteer field reporters, most
of whom were connected with APRO or NICAP. They telephoned or tele-
graphed to us intelligence of UFO sightings in their own territory and
conducted some preliminary investigation for us while our team was en
route. Some of this cooperation was quite valuable. In the spring of
1968, Donald Keyhoe, director of NICAP, ordered discontinuation of this
arrangement, but many NICAP field teams continued to cooperate.

All of these sources provided many more quickly reported, fresh
cases than our field teams could study in detail. In consequence we
had to develope criteria for quickly selecting which of the cases
reported to us would be handled with a field trip (See Section III,
Chapter 1).
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9's Extra-terrestrial Hypothesis

The idea that some UFOs may be spacecraft sent to Earth from
another civilization, residing on another planet of the solar system,
or on a planet associated with a more distant star than the Sun, is
called the Extra-terrestrial Hypothesis (ETH). Some few persons profess
to hold a stronger level of “e'ief in the actuality of UFOs being visi-
tors from outer space, controlled by intelligent beings, rather than
merely or the possibiility, not yet fully established as an observa-
tional fact. We shall call this level of belief ETA, for extra-
terrestrial actuality.

It is often difficult to be sure just what level of belief is held
by various persons, because ol the vagueness with which they state
their ideas.

For example, addressing the American Society of Newspaper Editors
in Washington on 22 April 1967, Dr. McDonald declared: 'There is, in
my present opinion, no sensil'le alternative to the utterly shocking
hyputhesis that the UFOs are extraterrestrial probes from c<omewhere
else." Then in an Australian broadcast on 20 August 1967 McDonald said:
". . . you find yourself ending up with the seemingly absurd, seemingly
improbable hypothesis that these things may come from somewhere else.'

A number of cther scientists have also expressed themselves as
believers in ETH, if not ETA, but usually in more cautious temms.

The general idea of space travel by humans from Earth and visitors
<0 Earth from other civilizations is an old one and ha:c been the sub-
ject of mary works of fiction. In the past 250 years the topic has
been widely developed in science fiction. A fascinating account of
the development of this literary form is given in Pilgrime through
Space and Time -- Trends and Patterns ir Scientific and Utopian Fiction
(Bailey, 1947)

The first published suggestion that some UFOs are visitors from
other civilizacions is contained in an article in True, entitled

"Flying Saucers are Real' by Donald E. Keyhoe {1950).
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Direct, convincing and unequivccal evidence of the truth of ETA
would be the greatest sinple scientific discovery in the history of
mankind. Going bevond its interest for science, it would undoubtedly
have consequences of surpassing significance for every phase of human
life. Some persons who have written speculatively on this subject,
profess to believe that the supposed extraterrestrial visitors come
with beneficen® motives, to help humanity clean up the terrible mess
that it has made. Others say they believe that the visitors are
hostile. Whether their coming would be favorable or unfavorable to
mankind. it is almost certain that they would make great changes in
the conditions of huwuian existence.

It 1s characteristic of most reports of actual visitors from
outer space that there is no corroborating witness to the alleged
incident, so that the story must be accepted, if at all, solely on
the basis of belief in the veracity of the one person who claims to
have had the experience. In the cases which we studied, there was only
one in which the ob<erver claimed to h:ve had contact with a visitor
from outer .=+ . On the basis of our experience with that one, and
ouy own un.. - arngness to believe the literal truth of the Villas-Boas
incident, or the one from Truchce, Culif. reported by Prof. James
Hirder (see Section V, Chapter 2), we found that no direct cvidence
whatever of a convincing nature now cxists for the claim that any UFOs
represent spacecraft visiting Earth from another civilication.

Some persons are temperamentally rcady, even eager, to accept ETA
~sithout clear observational cevidence. One lady remarked, "It would be
50 wonderfully excitiing if it werc true!" It certainly would be excit-
ing, but that does not make it true. When confronted with a proposi-
tion of such great import, responsible scientists adopt a cautiously
critical attitude toward whatever evidence is adduced to support it.
Persons without scientific training, often confuse this with basic
opposition to the idea, with a biased desire or hope, or even of will-

ingness to distort the evidence in order to conclude that ETA is not
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true.

The scientists' caution in such a situation does not represent
opposition to the idea. It represents a determination not to accept
the proposition as true in the absence of evidence that clearly, un-
ambiguously and with certainty establishes is truth or falsity.

Scientifically it is not necessary -- it is not even dcsirable --
to adopt a position about the truth or falsity of ETA in order to
investigate the question. Tlhere is a widespread misconception that
scientific inquiry represents some kind of debate in which the truth
is adjudged to be on the side of the team that has scored the most
points. Scientists investigate an undecided proposition by seeking to
find ways to get decisive observational material. Sometimes the ways
to get such data are difficult to conceive, difficult to carry out,
and so indirect that the rest of the scientific world -emains uncertain
of the probative value of the results for a lone time. Progress in
science can be painfully slow -- at other time .t can e :rudden and
dramatic. The question of LTA would be settled in a few minutes if a
flying saucer were to land on the lawn of a hotel where a convention
of the American Physical Society was in progress, and its occupants
were to emerge and present a special paper to the assembled physicists,
revealing where they came from, and the technology of how their craft
operatcs. Searching questions from the audience would follow.

In saying that thus far no convincing evidence exists for the
truth of ETA, no prediction is made about the future. If evidence
appears soon after this report is published, that will not alter the
truth of the statement that we do not now have such evidence. I[f new
evidence appears later, this report can be appropriately revised in a
second printing.

10, Intelligent Life Elsewhere

Whether there is intelligent life elsewhere (ILE) in the Universe

is a question that has received a great deal of serious spect ve

attention in recent years. A good popular review of thinking on the
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subject is wWe Are Not Alone by Walter Sullivan (1964). More advanced
discussions are Interstellar Communication, a collection of papers edited
by A. G. W. Cameron (1963), and Intelligent Life in the Universe
(Shklovskii and Sagan, 1966). Thus far we have no observational evidence
whatever on the question, so therefore it remains open. An early un-
published discussion is a letter of 13 December 1948 of J. E. Lipp to
Gen. Donald Putt (Appendix D). This letter is Appendix D of the
Project Sign report dated February 1949 from Air Materiel Command Head-
quarters No. F-TR-2274-1A.

The ILE question has some relation to the ETH or ETA for UFOs as
discussed in the preceding section. C(learly, if ETH is true, then ILE
must also be true because some UFOs have then to come from some un-
earthly civilization. Conversely, if we could know conclusively that
[LE does not exist, then ETH could not be true. But even if ILE exists,
it does not follow that the ETH is true.

ror it could be that the ILE , though existent, might not have
reached a stage of development in which the beings have the technical
capacity or the desire to visit the Carth's surface. Much speculative
writing assumes implicitly that intelligent life progresses steadily
both in intellectual and in its technological development. Life began
on Earth more than a billion ycars ago, wherecas the known geological
age of the Earth is some five biliion years, so that life in any form
has only existed for the most recent one-fifth of the Earth's life as
a solid ball orbiting the Sun. Man as an intelligent being has only
lived on Larth for some 5,000 vears, or about one-millionth of the
Earth's age. Technological development is even more recent. Moreover
the greater part of what we think of as advanced technology has only
becen developed in the last 100 years. Lven today we do not yet have a
technology capable of putting men on other planets of the solar system.
Travel of men over interstellar distances in the foreseeable future

seems now to be quitc out of the question. (Purcell, 1960; Markowitz,

1967) .



The dimensions of the universe are hard for the mind of man to
conceive. A light-year is the distance light travels in one year of
31.56 million seconds, at the rate of 186,000 miles per second, that
is, a distance of 5.88 million million miles. The nearest known star
is at a distance of 4.2 light-years.

Fifteen stars are known to be within 11.5 light-years of the Sun.
Our own galaxy, the Milky Way, is a vast flattened distribution of

some 10ll

stars about 80,000 light-years in diameter, with the Sun
located about 26,000 light-years from the center. To gain a little
perspective on the meaning of such distances relative to human affairs,
we may observe that the news of Christ's life on Earth could not yet
have reached as much as a tenth of the distance from the Earth to the
center of our galaxy.

Other galaxies are inconceivably remote. The faintest observable
galaxies are at a distance of some two billion light-years. There are
some 100 million such galaxies within that distance, the averagc
distance between galaxies being some eight million light-years.

Authors of UFO fantasy literature casually set all of the laws of
physics aside in order to try to evade this conclusion, but serious
consideration of their ideas hardly belongs in a report on the scien-
tific study of UFOs.

Even assuming that difficulties of this sort could be overcome,
we have no right to assume that in life communities everywhere there
is a steady evolution in the directions of both greater intelligence
and greater technological competence. Iluman beings now know enough to
destroy all life on Farth, and they may lack the intelligence to work
out social controls to keep themselves from doing so. If other civili-
zations have the same limitation then it might be that they develop to
the point where they destroy themselves utterly before they have
developed the technology needed to enable them to make long space
voyages.

Another possibility is that the growth of intelligence precedes

38



the growth of technology in such a way that by the time a society would
be technically capable of interstellar space travel, it would have
reached a level of intelligence at which it had not the slightest
interest in interstellar travel. We must not assume that we are cap-
able of imagining now the scope and extent of future technological
development of our own or any other civilization, and so we must guard
against assuming that we have any capacity to imagine what a more
advanced society would regard as intelligent conduct.

In addition to the great distances involved, and the difficulties
which they present to interstellar space travel, there is still another
problem: If we assume that civilizations annihilate themselves in such
a way that their effective intelligent life span is less than, say,
100,000 years, then such a short time span also works against the
likelihood of successful interstellar communication. The different
civilizations would probably reach the culmination of their develop-
ment at different epochs in cosmic history. Moreover, according to
present views, stars are being formed constantly by the condensation of
interstellar dust and gases. They exist for perhaps 10 billion years,
of which a civilization lasting 100,000 years is only 1/100,000 of the
life span of the star. It follows that there is an extremely small
likelihood that two nearby civilizations would be in a state of high
development at the same epoch.

Astronomers now generally agree that a fairly large number of all
main-sequence stars are probably accoumpanied by planets at the right
distance from their Sun to provide for habitable conditicns for life as
we know it. That is, where stars are, there are probably habitable
planets. Tuis belief favors the poscibility of interstellar communica-
tion, but it must be remembered thiat even this view is entirely
speculation: we are quite unable directly to observe any planets asso-
ciated with stars other than the Sun.

In view of the foregzoing, we consider that it is safe to assume

that no ILE outside of our solar system has any possibility of visiting
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Earth in the next 10,000 years.

This conclusion does not rule out the possibility of the existence
of ILE, as contrasted with the ability of such civilizations to visit
Earth. It is estimated that 10?1 stars can be seen using the 200-inch
Hale telescope on Mount Palomar. Astronomers surmise that possibly as
few as one in a million or as many as one in ten of these have a planet
in which physical and chemical conditions are such as to make them
habitable by life based on the same kind of biochemistry as the life we
know on Earth. Even if the lower figure is taken, this would mean
there are 1015 stars in the visible universe which have planets suitable
for an abode of life. In our own galaxy there are 1011 stars, so
perhaps as many as 108 have habitable planets in orbit around them.

Biologists feel confident that wherever physical and chemical
conditions are right, life will actually emerge. In short, astronomers
tell us that there are a vast number of stars in the universe accom-
panied by planets where the physical and chemical conditions are suit-
able, and biologists tell us that habitable places are sure to become
inhabited. (Rush, 1957).

An important advance was made when Stanley L. Miller (1955) showed
experimentally that electrical discharges such as those in natural
lightning when passed through a mixture of methane and ammonia, such as
may have been present in the Earth's primitive atmosphere, will inie
tiate chemical reactions which yield various amino acids. These are
the raw materials from which are constructed the proteins that are
essential to life. Miller's work has been followed up and extended by
many others, particularly P. H. Abelson of the Carnegie Institution of
Washington.

The story is by no means fully worked out. The evidence in hand
seems to convince biochemists that natural processes, such as lightning,
or the absorption of solar ultraviolet light, could generate the neces-
sary starting materials from which life could evolve. On this basis

they generally hold the belief that where conditions make it possible
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that Vife coculd appcear, there lite actually wi.l appear.

It is regarded by scientists today as essentially certain that ILE
exists, but with essentially no possibility of contact between the com-
munities on planets associated with different stars. We therefore con-
clude that there is no relation between ILE at other solar systems and
the UFO phenomenon as observed on Earth.

There remains the question of ILE within our solar system. Here
only the planets Venus and Mars need be given consideration as possible
abodes of life.

Mercury, the planet nearest the Sun, is certainly too hot to
support life. The side of Mercury that is turned toward the
Sun has an average temperature of 660°F. Since the orbit is rather
eccentric this temperature becomes as high as 770°F, hot enough to
melt lead, when Mercury is closest to the Sun. The opposite side is
extremely cold, its temperature not being known.*» Gravity on Mercury
is about one-fourth that on Earth. This fact combined with the high
temperature makes it certain that Mercury has no atmosphere, which is
consistent with observational data on this point. It is quite impossi-
ble that life as found on Earth could exist on Mercury.

Jupiter, Saturn, Uranus, Neptune and Pluto are so far from the
Sun that they are too cold for life to exist there.

Although it has long been thought that Venus might provide a suit-
able abode for life, it is now known that the surface of Venus is also
too hot for advanced forms of life, although it is possible that some
primitive forms may exist. Some uncertainty and controversy exists
about the interpretation of observations of Venus because the planet
is always enveloped in dense clouds so that the solid surface is rever
seen. The absorption spectrum of sunlight coming from Venus indicates
that the principal constituent of the atmosphere is carbon dioxide.
lfhere is no evidence of cxygyen or water vapor. With so little oxygen
in the atmosphere there could not be animal life there resembling that

on Earth.

*  Mercury rotates in 59 days and the orbital period is 88 days, so

there is a slow relative rotation.
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Although it is safe to conclude that there is no intelligent life
on Venus, the contrary idea is held quite tenaciously by certain groups
in America. There are small religious groups who maintain that Jesus
Christ now sojourns on Venus, and that some of their members have
travelled there by flying saucers supplied by the Venusians and have
been greatly refreshed spiritual!:r by visiting Him. There is no obser-
vational evidence in support of this teaching.

In the fantasy literature of believers in ETH, some attention is
given to a purely hypothetical planet named Clarion. Not only is there
no direct evidence for its existence, but there is conclusive indirect
evidence for its non-existence. Those UFO writers who try not to be
totally inconsistent with scientific findings, recognizing that Venus
and Mars are unsuitable as abodes of life, have invented Clarion to meet
the need for a home for the visitors who they believe come on some UFOs.

They postulate that Clarion moves in an orbit exactly like that of
the Earth around the Sun, but with the orbit rotated through half a
revolntion in its plane so that the two orbits have the same line of
#sides  but with Clarion's perihelion in the same direction from the
Sun as the Earth's aphelion. The two planets, Earth and Clarion, are
postulated to move in their orbits in such a way that they are always
opposite each other, so that the line Earth-Sun-Clarion is a straight
line. Thus persons on Earth would never see Clarion because it is
permanently eclipsed by the Sun.

If the two orbits were exactly circular, the two planets would
move along their common orbit at the same speed and so would remain
exactly opposite each other. But even if the orbits are elliptical,
so that the speed in the orbit is variable, the two planets would vary
in speed during the year in just such a way as always to remain
opposite each other and thus continue to be permanently eclipsed.

However, this tidy arrangement would not occur in actuality
because the motion of each of these two planets would be perturbed by

the gravitational attractions between them and the other planets of the
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solar system, principally Venus and Mars. [t is a quite complicated
and difficult problem to calculate the way in which these perturbations
would affect the motion of Earth and Clarion.

At the request of the Colorado project, Dr. R. L. Duncombe,
director of the Nautical Almanac office at U.S. Naval Observatory in
Washington, D. C., kindly arranged to calculate the effect of the intro-
duction of the hypothetical planet Clarion into the solar system. The
exact result depends to some extent on the location of the Earth-Sun-
Clarion line relative to the line of apsides and the computations were
carried out merely for one case (see Appendix E).

These calculations show that the effect of the perturbations would
be to make Clarion become visible from Earth beyond the Sun's limb
after about thirty years. In other words, Clarion would long since have
become visible from Earth if many years ago it were started out ia such
a special way as has been postulated.

The computations revealed further that if Clarion were there it
would reveal its presence indirectly in a much shorter time. It-
attraction on Venus would cause Venus to move in a different way than
if Clarion were not there. Calculation shows that Venus would pull
away from its otherwise correct motion by about 1" of arc in about
three months time. Venus is routinely kept under observation te this
accuracy, and therefore if Clarion were there it would reveal its
presence by its effect on the motion of Venus. No such effect is
observed, that s, the motion of Venus as actually observed is accu-
rately in accord with the absence of Clarion, so therefore we mnay
safely conclude that Clarion is nonexistent. *

In his letter of transmittal Dr. Duncombe comments "I feel this
is definite proof that the presence of such a body could not remain
undetected for long. However, I am afraid it will not change the minds
of those people who believe in the existence of Clarion."

We first heard about Clarion from a lady who is prominent in

American political life who was intriguedwith the idea that this is

* These calculations assume Clarios's mass roughly cqual to that of

the Earth.
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where UFOs come from. When the results of the Naval Observatory compu-
tations were told to her she exclaimed, "That's what I don't like about

computers! They are always dealing death blows to our fondest notions''

Mars has long been considered as a possible abode of life in the

solar system. There is still no direct evidence that life exists there,

but the question is being actively studied in the space research pro-

grams of both the United States and Soviet Russia, so it may well be

&
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clarified within the coming decade.

At present all indications are that Mars could not be the habita-
tion of an advanced civilization capable of sending spacecraft to visit
the Earth. Conditions for life there are so harsh that it is generally
believed that at best Mars could only support the simpler forms of
plant life.

An excellent recent survey of the rapidly increasing knowledgz _f
Mars is Handbook of the Physical Properties of the Planet Mare compiled
by C. M. Michaux (NASA publication 5P-3030, 1967). A brief discussion
of American research programs for study of life on Mars is given in
Biology and Exploration of Mars, a 19-page pamphlet prepared by the
Space Science Board of the National Academy of Sciences, published in
April 196S.

The orbit of Mars is considerably more eccentric than that of the
Earth. Consequently the distance of Mars from the Sun varies from 128
to 155 million miles during the year of 687 days. The synodic period,
or mean time between successive oppositions, is 800 days.

The most favorable time for observation of Mars is at opposition,
when Mars is opposite the Sun from Earth. These distances of closest
approach of Mars and Earth vary from 35 to 60 million miles. The most
recent favorable time of closest approach was the opposition of 10
September 1956, and the next favocable opposition will be that of 10
August 1971. At that time undoubtedly great efforts will be made to
study Mars in the space programs of the U.S.S.R and the United States.
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Some of the UFO literature has contended that a larger than usual
number of UFO reports occur at the times of Martian oppositions. The
contention is that this indicates that some UFOs come from Mars at these
particularly favorable times. The claired correlation is quite un-
founded; the idea is not supported by observational data. (Vallee and
Vallee, 1966, p. 138).

Mars is much smaller than Earth, having a diameter of 4,200 miles,
in comparison with 8,000 miles. Mars' mass is about cne-tenth the
Earth's, and gravity at Mars' surface is about 0.38 that of Earth. The
Martian escape velocity is 3.1 mile/sec.

At the favorable oppcsition of 1877, G. V. Schiaparelli, an
[talian astronomer, observed and mapped some surface markings on Mars
which he called '"canali," meaning ''channels' in Italian. The word was
mistranslated as '"canals'" in English and the idea was put forward,
particularly vigorously by Percival Lowell, founder of the Lowell
Observatory of Flagstaff, Arizona, that the canals on Mars were evidence
of a gigantic planetary i.rigation scheme, developed by the supposed
inhabitants of Mars (Lowell, 1908). These markings have been the sub-
ject of a great deal of study since their discovery. Astronomers
generally now reject the idea that they afford any kind of indication
that Mars is inhabited by intelligent beings.

Mars has two moons named Phobos and Deimos. These are exceedingly
small, Phobos being estimated at ten miles in diameter and Deimos at
five miles, based on their brightness, assuming the reflecting power
of their material to be the same as that of the planet. The periods
are 7h39m for Phobos and 30h18m for Deimos. They were discovered in
August 1877 by Asaph Hall using the then new 26-inch refractor of the
U.S. Naval Observatory in Washington. An unsuccessful search for moons
of Mars was made with a 48-inch mirror during the opposition of 1862.

I. S. Shklovskii (1959) published a sepsational suggestion in a
Moscow newspaper that these moons were really artificial satellites

which had been put up by supposed inhabitants of Mars as a place of
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refuge when the supposed oceans of several million ycars ayo began to
dry up (Sullivan, 1966, p. 169). There is no observationul evidence to
support this idea. Continuing the same line of speculation Salisbury
(1962), after peinting out that the satellites were looked for in 1862
but not found until 1£77, then asks, ""Should we attribute the faiiure
of 1862 to imperfections in existing telescopes, or may we imagine that
the satellites were launched between 1862 and 1877?" This is a slender
reed indeed with which to prop up so sensational an inference, and we
reject it.

11. Light Propagation =nd Visual Perception

Most UFO reports re’er to things seen by an observer. Seeing is
a complicated process. - involves the emission or scattering of light
by the thing seen, the prcpagation of that light through the atmosphere
to the eye of the observer, the formation of an image on the retina of
the eye by the lens of the eye, the generation there of a stimulus in
the optic nerve, and the perceptual process in the brain which enables
the mind to make judgments about the nature of the thing seen.

Under ordinary circumstances all of these steps are in fairly
good working order with the result that our eyes give reasonably accu-
rate information about the objects in their field of view. However,
each step in the process is capable of malfunctioning, often in un-
suspected ways. It is therefore essential to understand these physical
and psychological processes in order to be able to interpret all things
seen, including those reported as UFOs.

The study of propagation of light through the atmosphere is in-
fluded in atmospheric optics or meteorological optics. Although a great
deal is known about the physical principles involved, in practice it
is usually difficult to make specific statements about an UFO report
because not enough has been observed and recorded about the condition
of the atmosphere at the time and place named in the report.

Application of the knowledge of atmospheric optics to the inter-
pretation of UFO reports has been especially stressed by Menzel (1952);

46



e — e ——y G ——

e A e S g oo A= B e Gl T . 0

(Menzel and Boyd, 1963). A valuable treatise on atmospheric effects on
secing is Middleton's Vision through the Atmoephere (1952). A survey
of the literature of atmospheric optics with emphasis on topics relevant
to understanding UFO reports was prepared for the Colorado project by
Dr. William Viezee cf the Stanford Research Institute (Section VI,
Chapter 4).

Coming to the observer himself, Menzel stressed in consulting
visits to the Color~do project that more ought to be known about defects
of vision of the observer. lle urged careful interviews (v u..ermine
the observer's defect: of vision, how well they are corrected. and
whether spectacles wers being worn at the time the UFO sighting was
made. Besides the defe:ts of vision that can Ye corrected by specta-
cles, inquiry ought to be made where relevant into the degree of color
blindness of the observer, since this visual defect is more common
than is generally appreciated.

Problems connected with the psychology of perception were studied
for the Colorado project by "rof. Michael Wertheimer of the Deparcment
of Psychology of the University of Colorado. He prepared an elementary
presentation of the main points of interest for the use of the project
staff (Section VI, Chapter 1).

Perhaps the commonest difficulty is the lack of appreciation of
size-distance relations in the de:cription of an unknown object. When
we see an airplane in the sky, espccially if it is one of a particular
model with which we are familiar, v2 know from prior experience approxi-
mately what its size really is. Then from its apparent size as we see
it, we have some basis for estimating its distance. Conversely, when
we know something about the distance of an unknown object, we can say
something about its size. Although not usually expressed this way,
what is really ''seen'" is the size of the image on the retina of the
eye, which may be produced by a smaller object that is nearer or a
larger object that is farther away. Despite this elementary fact,
many people persist in saying that the full moon looks the same size as
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a quarter or as a washtub., The statement means nothing. Statements
such as that an object looks to be of the same size as a coin held at
amm's length do, however, convey some meaningful information.

Another limitation of normal vision that is often not appreciated
is the color blindness of the dark-adapted eye. The human eye really
has two different mechanisms in the retina for the conversion of light
energy into nerve stimulus. Photopic vision is the kind that applies
in the da; cile OF el wmovzsule i%visa vr ascificial illumination. It
involves the cones of the retina, and is involved in color vision.
Scotopic vision is the kind that comes into play at low levels of illum-
ination. It involves the rods of the retina which are unable to dis-
tinguish colors, hence the saying that in the dark all cats are gray.
The transition from photopic to scotopic vision normally takes place
at sbout the level of illumination that corresponds to the light of
the full moon high in the sky. When one goes from a brightly lighted
area into a dark room he is blind at first but gradually dark adapta-
tion occurs and a transition is made from photopic to scotopic vision.
The ability to see, but without color discrimination, then returns.
Nyctalopia is the name of a deficiency of vision whereby dark adapta-
tion Joes not occur and is often connected with a Vitamin A dietary
deficiency.

If one stares directly at a bright light which is then turned off,
an afterimage will be seen; that is, the image of the light, but less
bright and usually out of focus, continues to be seen and gradually
fades away. Positive afterimages are those in which the image looks
bright like the original stimulus, but this may reverse to a negative
afterimage which looks darker than the surrounding field of view.
Afterimages have undoubtedly given rise to some UFO reports.

The afterimage is the result of a temporary change in the retina
and so remains at a fixed point on the retina. When one then moves
his eyes to look in a different direction, the afterimage seems to move
relative to the surroundings. If it is believed by the observer to be
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a real object it will seem tc him to have moved at an enormous velocitv,
A light going out will seem to shrink and move away from the observer
as it does so. If one light goes on while another is going off, it may
appear as if the light that is going off is moving to the place where
the other light is going on.

Autokinesis is another property of the eye which needs to be under-
stood by persons who are interestec in looking for UFOs. A bright light
in a field of view which has no reference objects in it, such as a
single star in a part of the sky which has very few other stars in it,
will appear to move when stared at, even though it is in reality station-
ary. This effect has given rise to UFO reports in which observers were
looking at a bright star and believed thau it was rapidly moving,
usually in an erratic way.

12. Study of UFO photographs

The popular UFO literature abounds with photographs of alleged
strange objects in the sky, many of which are clearly in the form of
flying saucers. Some of these have been published in magazines of wide
circulation. The editors of Look in collaboration with the editors of
United Press International and Cowles Communications, Inc. published a
Look '"Special" in 1967 that is entirely devoted to 'Flying Saucers,"
which contains many examples of UFO pictures.

Photographic evidence has a particularly strong appeal to many
people. The Colorado study thercfore undertook to look intn the avail-
able photographs with great care. Chapter 2 of Section III gives the
storv of most of this work and Chapter 3 of Section IV gives the

detailed reports on individual cases.

It is important to distinguish between photographic prints and the
negatives from which they are made. There are many ways in which an
image can be added to a print, for example, by double-printing from two
negatives. Negatives, on the other hand, are somewhat more difficult
to alter without leaving evidence of the fact. We therefore decided
wherever possible to concentrate our study of photographic case upon
the negatives. This was not, of course, possible in every instance
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examined.

A barber whose shop is in Zanesville, Ohio, but whose home is in
the suburb of Roseville, has made a widely publicized pair of UFO
photographs. He did not attempt to exploit them in a big way. He
merely exhibited them for local interest (and stimulation of his
barbering business) in the window of his shop. There they remainec
for more than two months until they were discovered by a big city
newspaperman from Columbus, Ohio, who arranged to sell them to the
Associated Press, They were distributed in February 1967 and have

been often printed in various magazines after their original presenta-

tion in many newspapers.

§
$

Early in the project we became acquainted with Everitt Merritt,
photogrammetrist on the staff of the Autometrics Division of the
{ Raytheon Company of Alexandria, Virginia. He undertook to do an
: analysis of the photographs. A pair of prints was supplied to Merritt
by NICAP,

Each of the pair shows the home of the ﬁﬁotographer, a small
bungalow, with a flying saucer flying over it. The flying saucer
looks like it might be almost as large as the house in its horizontal
dimension. The photographer says that he was leaving home with a camera
when he chanced to look back and see the saucer flying over his home.

He says he quickly snapped what we call picture A, Thinking the UFO
was about to disappear behind a tree, he ran to the left about 30 ft.
and snapped picture B, having spoiled one exposure in between. He
estimated that there was less than a two minute interval between the
two pictures, with A followed by B.

Merritt studied the negatives themselves by quantitative photogram-
metric methods, and also did some surveying in the front yard of the
Roseville home, as a check on the calculations based cn the photographs.
From a study of the shadows appearing in the picture, he could show
conclusively that actually picture B was taken earlier than picture A,
and that the time interval between the two pictures was more than an

hour, rather than being less than two minutes as claimed.
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The photographic evidence contained in the negatives themselves
is thercfore in disagreement with the story tcld by the man who took
the pictures. ‘Two letters written to him by the Colorado project
requesting his clarification of the discrepancy remain unanswered.

We made arrangements with Merritt for his services to be available
for photogrammetric analysis of other cases. These mcthods require a
pair of pictures showing substantially the same scene taken from two
different camera locations. Unfortunately this condition is seldom
met in UFO photographs. Only one other pair came to our attention
which met this criterion. These were the much publicized pictures
taken on 11 May 1950 aear McMinnville, Ore. (Case 46). But in this
case the UFO images turned out to be too fuzzy to allow worthwhile
photogrammetric analysis.

Other photographic studies were made for the Colorado project by
Dr. William K. Hartmann, (Section IIl, Chapter 2).

Hartmann made a detailed study of 35 photographic cases, (Section
IV, Chapter 3) referring to the period 1966-68, and a selection of 18
older cases, some of which have been widely acclaimed in the UFO
literature. This photographic study led to the identification of a
number of widely publicized photographs as being ordinary objects,
others as fabrications, and others as innocent misidentifications of

things photographed under unusual conditions.

On p. 43 of the Look Special on "Flying Saucers' there is a picture

of an allegedly 'claw-shaped' marking on the dry sand of a beach. Some

of the dark colored moist sand making up the ''claw mark' was shipped

to Wright-Patterson AFB and analyzed. The liquid was found to be urine.

Some person or animal had performed an act of micturition there.

A report by Staff Sergeant Earl Schroeder which says '"Being a
native of this area and having spent a good share of my life hunting
and fishing this arca, I believe that the so-called 'monster' (if there
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was such) could very well have beon a large black bear." |Ilis report
also notes that "during the weeck of July 26 the local 1V stations showed
a program called 'Lost in Space.' In this program there were two mon-
sters fitting their description controlled by a human being."

Summarizing, the investigation veport says, 'There was food
missing from the picnic table which leads to the belief that some
animal was responsible for the black shape portion of the total sight-
ing. There are numerous bears and raccoons in the area.'

Another photograph presented in the Look Special is of a penta-

i gonal image, though called hexagonal. Photographic images of this
kind arise from a malfunctioning of the iris of the camera and are
quite commonplace. It is hard to understand how the editors of a
national illustrated magazine could be unfamiliar with this kind of
camera defect.

13. Direct and Indirect Physical Evidence

A wide variety of physical effects of UFOs have been claimed in
the UFO literature. The most direct physical evidence, of course,
would be the actual discovery of a flying saucer, with or without
occupants, living or dead. None were found. Claims which we studied
as direct evidence are those of the finding of pieces of material
which allegedly came from outer space because it is a product of a
different technology, so it is said, than any known on earth. Another
kind of direct evidence studied were allegations that disturbance of
vegetation on the ground, or of the soil was due to an UFO having
landed at the place in question.

The claimed indirect physical evidence of the presence of an UFO

' is of the nature of effects produced at a distance by the UFO., Accounts
of sounds, or the lack of sounds, associated with UFOs, even though
reports of visual observation indicated speeds of the UFO far in excess
of the velocity of sound were common. Whenever a terrestrial solid
object travels through the atmosphere faster than the speed of sound,

8 sonic boom is generated. The argument has been advanced that the
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absence of a sonic boom associated with UFOs moving faster than cutoff
Mach isee Section VI, Chapter 6) is an indication of their being a
product of a technology more advanced than our own because we do not
know how to avoid tie generation of sonic boems. Another categorv of
indirect physical effects are those associated wiih claim: that UFOs
posses; strong magnetic fields, vastly stronger than those that would
be proluced by the strongest magnets that we know how to make.

There are many UFO reports in which it 1s claimed that an auto-
mobile's ignition failed and the motor stopped, and in some cases that
the heudlights failed also, and that after this happened, an UFO was
seen nearby. Usually such reports are discussed on the supposition
that this is an indication that the UFO had bcen the source of strong
magnetic field.

Reports of both direct and indirect physical evidence were studied
by various staff members of the Colorado project, principally by Dr.
Roy Craig, whose account of these studies is contained in Chapters 3
and 4 of Section III.

These studies resulted mostly in lack of substantiation of the
clairs that have been made. Claims of terrestrial magnatic disturbances
at various Antarctic bases were either unconfirmed or seemed to be
closely related to a practical joke that was played on a base commander.

During the period of field study of this project only one case of
automobile engine malfunction came to our attention. There was some
ground for skepticism about the report in that it was made by a
diabetic patient who had been drinking and was returning home alone from
a party at 3:00 a.m.

Some laboratory tests showed that engine failure due to the action
of an external magnetic field on the car's ignition coil would require
fields in excess of 20,000 gauss, at the coil. Owing to the magnetic
shielding action of the sheet steel in the car body, the strength of
the field outside the car would have to be considerably greater than
this. But magnetic fields of such intensity would alter the state of
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magnetization of the cur itself.

The process of forming car hodies by < 1d-forminr the sheet stecl
introduces some quasi-permanent magnetization into . car bodies.
Since all of the bodies of a given make in a given year are usually
made with the same molds on the same presses they are all magnetized
in the same pattern.

In the case in question we found that the car body that had oeen
subjected to the presence of the UFO was magnetized. The pattarn of
magnetization quite clcsely resembled that of a car of the same make
and year that was found a thousand miles away in a used car lot in
Boulder, Colo. From this we can infer that the car that was supposedly
near the UFO, had not been subjected to a strong magnetic field, other-
wise this would have permanently changed the state of magnetization of
the body of the exposed car.

In the arca of direct physical evidence, probably the most inter-
esting result of investigation was the analysis of a piece of metallic
magnesium which was alleged to have come from an UFO that exploded
over a stretch of tidal water at Ubatuba, $@0 Paulo, Brazil in 1957.
This was one of several pieces of magnesium from the same source that
had becn sent to the society cditor of a Rio de Janeiro newspaper at
the time.

Later one of the pieces was subjected to elauborute chemical anal-
yses in government laboratories in Brazil. The results of the analysis
are giver. in great detail in the first of the Lorenzen books (1962),
the full account occupying some forty pages. The claimed result of
these studies was that the laboratory work showed the metallic
magnesium to be purer than any ever made by man on Earth. Therefore
it could not have becn a product of earthly technology, therefore it
came from an extraterrestrial source.

Mrs. Lorenzen kindly supplied one of the magnesium specimens to
the Colorado project. We arranged to have it studied by the method of

neutron activation analysis in a laboratory in Washington, D. C. The
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result, which is presented in detail in Chapter 3 of Section I[II, was
that the magnesium metal was found to be much less pure that the
regular commercial metal produced in 1957 by the Dow Che<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>