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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
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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.

19




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.

23



A
=
t

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).

34



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
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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

&
h
N

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);
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(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 Chemical Company
at Midland, Michigan. Thereforc it need not have come from an extra-
terrestrial source, leaving us with no basis for rational belief that
it did.

14. Radar Sightings of UFOs
The public became generally aware of radar at thc end of World lar

I1 when the story of its important use in that war was told, after
having been kept secret for some 12 years. A good non-technical
account of this development is given in R. M, Page, The Origin of
Fadar (1962).

The word radar is an acronym for RAdio Detection and Ranging.
Basically, most radar systems operate in the following wayv. A trans-
mitter sends out short pulses ot electromagnetic energy at regular
intervals. These are sent out through an antenna designed to radiat-:

a narrow beam within a small angle of its main direction. This b=am of
pulses travels outward at the speed of li:ht. If it encounters an
obstacle, which may be a metallic object like an airplane, a rain storm,
or a bird or a flock of birds, it is partially scattered in all dire:-
tions from the obstacle. Jn particular a part of the beam is scattered
back toward the transmitter. When it arrives back at the transmitte:-
it is received and indicated or displave ! in various ways, depending

on the special purpose for which the system was designed. By the f: t
of there being a returned signal at all, the function of detection is
accomplished. By the time delay involved between the transmission of
the outgoing signal and the return of the buack-scattered signal, the
distance of the scattering object is inferred, thus accomplishing the
function of ranging.

To get a beam of sufficiently narrow distribution in angle as
to enable inferring from what direction the scattered signal was

returned, the antenna must have a diameter of tte order of ten time. the
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wavelength of ‘*he radio waves which it uses.

In the pe.iod since 1945 the technology has had an enormous devel-
opment so that nowadays there are elaborate networks of land and ship-
based radar sy:-.ems, as well as radar systems carried by most airplanes,
which have bercon: vitally necessary to the safe operation of civil and
military aircrw:«. In addition to the use of radar in connection with
navigation, it has become a valuable tool in meteorological work in
that distant rair storms can be detected by radar. Also the trails of
ionized air io{. L' meteorites can be detected and studied by radar,
providing tur the :irst time the means for observing meteorites in the
daytime.

There are many popular misconceptions about radar. It is important
at the outset to reslize that the returned radar sighal does not give a
& sharply focusse. inage or picture of the obstacle that has been
detected. What one gets when it is displayed on a cathode-ray screen
is simplv a diffuse b'ob f light indicating that sometking is there,
in the direction the antenmua is pointed (with some exceptions) and at
the distance indicated by the time delay between transmission and
reception of the back-s-attered pulse. Of course, a large airplane
gives a more intense signal than a flock of small birds at the same
range, and skilled oper:tors learn to make valid inferences about the
nature of the nbject dete.ted from other things that they know about
the general situation together with the magnitude of the returned
signal.

It is importan% als» 1o recognize that the propagation of the out-
geing and the back-scavtrved pulses is ordinarily assumed to be recti-
linear and at tne normal sy -1 of light., But the actual propagation
is affocted by temperature and humidity difference in the air path
alorg which the radio pulse travels. This can give rise to anomalous
propagation that is analogou: to but in detail not identical with the
effects which give rise to m’vages in the propagation of light through

such an atmosphere. Usually the radar set operator does not know
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enough about the actual atmospheric conditions to make allowance for
effects of this kind and, if they happen to be pronounced, can be led
to make erroneous decisions. Another point is that, although the
antenna sends out most of its energy in a single narrow beam, small
amounts of energy gc out in several other directions, known as side-
lobes, so that a large or a nearby object in the direction of a side-
lobe can give rise to a received signal that is indistinguishable from
a small or distant object in the direction of the main beam.

The overall radar system is a rather complicated set of electronic
equipment which can malfunction in various ways giving rise to internal-
ly generated signals which the operator will tend to regard as reflec-
tions made by outside obstacles which are in reality not there.

Usually the returned radar signals are displayed on the screen of
a cathode ray tube and observed visually by the operator. On this
account, subjective judgments of the operator enter into the final
determination of what is seen, how it is interpreted and how it is
reported. The dat.. obtained from radar systems are thus not as
completely objective as is often assumed. In some few instances sub-
jectiveness is somewhat reduced by the fact that the cathode ray screen
is photographed, but even when this is done there is a subjective
element introduced at the stage where a human observer has to interpret
the photograph of the radar screen.

Radar operators do report unidentified targets from time to time
and so there exists a category of UFO cases in which the unidentified
flying object was seen on a radar screen. In a few cases there is a
close correlation between an unknown thing in the sky seen visually
and something also displayed on radar.

However in view of the many difficulties associated with unam-
biguous interpretation of all blobs of light on a radar screen it does
not follow directly and easily that the radar reports support or 'prove'
that UFOs exist as moving vehicles scattering the radio pulses as would

a metallic object. The Colorado project engaged the services of the
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Stanford Research Institute to makc a gencral study of the functioning
of radar systems from the point of view of the rclation of their indica-
tions to UFOs. The study which was carried out resulted in the produc-
tion of Section VI Chapter 5. by Dr. Roy H. Blackmer, Jr. and his
associates, R. J. Allen, R. T. H. Collis, C. Herold and R. I. Presnell.

Studies of specific UFO radar reports and their interpretation are
presented in Section IIl, Chapter 5 by Gordon Thayer. Thayer is a
radio propagation specialist on the staff of the Environmental Scicnce
Services Administration in Boulder. 1In his chapter, Thayer pres~nts a
detailed analysis of some 35 cases, some of which are visual, others
radar, and some are bcth. Both optical and radar phenomena are treated
together because of the similarity in the wave propagation problems
involved.

In his summary of results he says: '" . . . there was no case where
the meteorological data available tended to negate the anomalous pro-
pagation hypothesis. . ." However, Thayer points out that adequate
meteorological data for a thorough interpretation is often lacking so
that a great deal more observational material of this kind would be
needed in order to deal with a larger proportion of all of the reported
UFO radar cases.

In view of the importance of radar to the safe operation of all
aircraft, it is essential that further research be done leading to the
most precise knowledge possible of anomalous propagation of radar signals.
However, it is felt that this can best be done by a direct attack on
the problem itself rather than by detailed field investigation of UFO
cases.

15. Visual Observation made by U.S. Astronauts
The popular UFO literature makes occasional reference to UFOs seen

by the U.S. astronauts in the space program operated by the National
Aeronautics and Space Administration. We do not know of similar reports
by Soviet astronauts but they may well have seen similgy things.

In flights conducted between 12 April 1961 and 15 November 1966,
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thirty U.S. and Russian astronauts spent a total of 2,503 hours in
orbit. The Colorado project was fortunate in that Dr. Franklin Roach,
oe of the principal investigators, has worked closely with the astro-
naut program in connection with their visual observations and so was
already quite familiar with what they had scen and also was able to
conduct further interviews with several of them on the basis of close
personal acquaintances already established.

Roach presents a detailed account of what they saw as related to
the UFO question in Section IIl, Chapter 6 . Nothing was scen that
could be construed as a "flying saucer" or manncd vehicle from outer
space. Some things were seen that were identified as debris from
previous space experiments. Three sightings that are described in
detail remain quite unidentified and are, Roach says, 'a challenge to
the analyst."”

Roach emphasizes that the conditions for simple visual observation
of objects near the satellite are not as good as might be naively
supposed. As he describes them, "The conditions under which astronauts
made their observations are similar to those which would be encountered
by one or two persons in the front seat of a small car having no side
or rear windows and a partially covered, very smudged windshield."
Moreover, the astronauts were kept occupied with other observations and

activities during their flight and so did not have extended periods of

time in which to concentrate on visual observation of their surroundings.

Most of the available visual observations therefore have to be regarded
as a by product rather than a primary purpose of the program in which

they were engaged.

The conclusion is that nothing definite relating to the ETH aspect
of UFOs has been established as a result of these rather sporadic
observations.

16. Public Attitudes Toward UFOs
Opinion polls are widely employed nowadays to measure public

attitudes on various important and trivial issues. It is natural
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therefore to apply the same method to a determination of public attitudes
toward various phases of the UFO question.

Studies of this sort are not studies of the UFOs themselves, but
an attempt at determination of what the American public thinks about
UFOs. Some UFOs either do or do not come from outer space, and the
fact of the matter would not be determined by finding out what the
opinion of the American people about it may be. Nevertheless we con-
sidered that public attitudes do play a role in policy formation in
America, and therefore it was appropriate to carry on some work in this
area.

In 1947, 1950 and 1966 brief surveys of public attitudes on UFOs
or flying saucers were conducted by the American Institute of Public
Opinion, popularly known as the Gallup poll. Arrangements were made
by the Colorado project for a more detailed study to be made during
the spring of 1968. This was done for us by the Opinion Research
Corporation. Findings of the earlier studies and of the study made
for us are presented in Chapter 7 of Section III.

The first two studies indicated respectively that 90% and 94% of
the American adult public had heard of flying saucers. The first of
these results, taken within months of the original June 1947 sightings
at Mt. Rainier indicates the extraordinary interest which the subject
aroused from the outset. The 1966 survey indicated that 96% of the
adult public had heard of flying saucers.

In the 1966 poll people were asked,

"Have vou, yourself, ever seen anything you thought was
a 'flying saucer'?"
The result was that 5% of the 96% who had heard of them answered yes
to this question. The sample was designed to be representative of the
American population, 21 yecars of age and older, of whom there are some
100 million. This is the basis of the oft-quoted statistic that five
million Americans have said that they think thcy have seen a flying

saucer,
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In the same 1966 poll, 48% said they thought the things called
flying saucers were "something recal,' and 31% said that they werc "just
people's imagination." The question does not distinguish between
various hinds of '"real" things, such as weather balloons, aircraft,
planets, mirages, etc., so the result by no means indicated that 48%
believe they are visitors from outer space. That questicn was not
included in the 1966 poll.

The 1966 poll asked whether the person interviewed thinks '"there
are people somewhat like ourselves living on other planets in the
universe?"" The question thus bears solely on ILE, not on whether such
intelligences do in fact visit the Earth., Of the 1,575 interviewed
34% thought ves, 45% thought no, and 21% had no opinion.

There were no statistically significant regional differences
between Last, Midwest, South and West with regard to the proportion of
the population which had heard of, had scen, or believed in the reality
of flying saucers. However, as to belief in ILE, the existence of
people cn other planets, this belief was held by only 27% of southern-
ers, as compared with 36% of easterners, 37% of midwesterners and 36%
of westerners. The lower proportion of southerners who believe in ILE
is statistically significant, that is, outside the range of chance
variation due to finite size of sample. Although statistically signi-
ficant, it is causally unexplained.

Significant variation with age is shown in responses to belief
in the reality of flying saucers, and to belief in intelligent life on
other planets. About 50% of persons under 6) belicve in the reality
of flving saucers as compared with about 33% of persons over 60. On
the other hand, a significantly smaller prcportion of those under 50
believe in ILE, than do those over 50. On hoth of these points, the
decline in the number of 'believers' among older pcople is mostly duc
to the increase of thosc having '"no opinion'" rather than to an increase
of the number of '"non-believers.'" llere again the poll gives no basis

for conclusions as to the recasons for thesec differences.
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As to dependence on sex , 22% of men or women have no opinion as to
the "reality" of flying saucers. Significantly more women than men

believe i1 their reality:

% Real % Imaginary
Men 43 35
Women 52 26

The poll showed that increased amount of formal education is
associated with an increased tendency to believc in the reality of
flying saucers. Perhaps this result says something about how the school
system trains students in critical thinking.

An interesting correlation is found between tendency to believe in
UFO reality, and to believe in ILE with having had a personal experience

of having seen an UFO. The results are:

% believing % believing
UFOs are real in ILE
Signters 76 51
Non-sighters 46 34

As before, causal relations are unexplored: we do not know whether
seeing is believing, or believing is seeing.

In the 1968 study conducted for the Colorado project by the
Opinion Research Corporation, 2,050 adults over 17 years of age, living
in private households in the continental United States were interviewed.
In addition tecnagers in the same household with an adult who was
interviewed were also interviewed to give a sample of their views.
Separate studies of opinions held by college students were conducted.
These are reported in Section III, Chapter 7.

In the 1968 survey, 3% of adults replied affirmatively to 'Have
you, yourself, ever scen an UFO?" This parallels the 5% who answered
affirmatively in the 1966 Gallup poll to the similar question, "Have
you ever seen anything that you thought was a 'flying saucer'?" One
might think that the smaller number in 1968 could be explained by
perhaps less familiarity of the public with the term UFO than with the
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term flving saucer. This seems hardly likely, however, in that the
question was part of a total interview in which the meaning of the term
UFO would have become clear from the general context of other questinns
in the interview. It seems to us therefore that this poll actually
indicated a smaller percentage of sighters than the earlier one.

An important finding is that 87% of those who said that they had
seen an UFO, also declared that they had reported it to no one, other
than to family or friends, that is, to no one by which it would have
received official attention. Thus only about one-eighth of sightings
were reported anywhere, and not all of these were reported to the Air
Force. Hence if all sightings were reported to the Air Force, this
result indicates that the number of reports received would be more
than eight times as many as are now being received. From the small
fraction who did report to the Air Force, it seems a fair inference
that most of these non-reporting sighters did not think that what they
saw constituted a security hazard.

In contrast, 56% of the non-sighters declared that they would
report it to the police if they saw an UFO. We find this rather large
discrepancy between the promised reporting behavior of the non-sighters
and the actual reporting behavior of the sighters quite puzzling.

17. Other Psychological Studies

Consideration was given to a variety of modes of conducting
psychological and psychiatric research into the UFO phenomenon. The
possibility that an "experimental UFO'" might be launched and reports
of its sighting studied was given serious consideration and rejected
on three grounds: In view of the fact that this was a government-
sponsored, university-based study, it was felt that experiments in
which the pvblic might regard itself as having been victimized by what
amounted to a hoax were unwise. Such experiments also might give rise,
we thought, to the erroneous notion that the study regarded UFO
phenomena sclely as the result of misinterpretation of natural or man-

made phenomena. Finally, we were advised by some of our experts in
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the psychological disciplines, that a "mock-up'" UFO would introduce
unknown variables that would render inconclusive any results derived
from the conduct of experiments with it (see Section VI, Chapter 10).

Turning to the realm of psychiatry, we decided to refrain from
mounting a major effort in this area on the ground that such a study
could not be given priority over other investigations. This decision
was buttressed by the evidence that we rapidly gathered, pointing to
the fact that only a very small proportion of sighters can be cate-
gorized as exhibiting psychopathology and that, therefore, there is no
reason to consider them any more suitable for study than psychotic or
psychoneurctic individuals who belong to any other statistical class of
the population as a whole (see Section VI, Chapter 3).

18. Instrumentation for UFO Searches

As remarked earlier, the short durat on of most UFO sightings, the
delays in reporting them and the delays caused by communication and
travel, make it essentially impossible that investigators can bring
physical observing equipment to a report site quickly enough to make
UFO observations in that way. There is another way that is often pro-
posed for getting better observational data than is now available;
namely, to set up a permaneutlv manned network of observing stations
at various places in the country to observe such UFOs as might come
within their range.

Such a network of stations might be set up solely for the purpose
of UFO study, or it might be established in conjunction with one of
the networks of stations which exist for other astronomical or meteoro-
logical purposes. This latter alternative, of course, would be much
less expensive than the former, or could give a greater coverage for
the same expenditure.

We gave considerable attention to the possibilities and difficulties
in this direction (Section VI, Chapter 9). At first we hoped that some
definite results could be obtained by such cooperation with existing

stations in a way that would make results available for this report.
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An all-sky camera was operatecd during most of August 1967 at Harrisburg,
Penna. during an UFO flap in that locality (Case 25) but no interesting
results were found on some 9,000 photographs. It would be quite
expensive to operate a network of such cameras on a routine >asis all
over the Unitcd States. The likelihood of interesting images being
recorded would be very small. Because of the short duration of an UFO
appearance a proper plan for use of the all-sky caméra would involve
frequent processing and examination of the film, otherwise the presence
of an UFO would not be recognized until long after it had disappeared.
This would greatly increcase the cost of operation of such a network.

Another suggestion that is often made is to makl UFO studies in
connection with the radar networks operating in this country for air
traffic control under auspices of the Federal Aviation Agency. Con-
sideration was given to this possibility and it was concluded that it
is quite out of the question to burden this network with additional
duties of any kind. The air traffic control operators are now heavily
burdened with the work of safely guiding civil and military aviation.
During the summer of 1968 especially, the heavy overloads that sometimes
exist on the system were emphasized by troublesome traffic delays in
the neighborhood of several of the nation's major airports. It would
be quite out of the question to ask the air traffic controllers to
assume the responsibility of watching for UFOs in addition to their
primary responsibilities. It would likewise be impracticable for a
separate group of personnel to be installed at these stations to watch
the same radars for UFOs.

The Prairie Network is a group of camera stations operated in the
mid-west by the Smithsonian Institution in connection with the Harvard
Meteor Program. Its primary purpose is to detect and record meteor
trails in such a way as to guide a search for actual meteoritic bodies
that strike the earth's surface. The field hcadquarters of this net-

work is at Lincoln, Neb.
We prepared a listing of reported UFO sightings since 1965 that
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fell within the geographic limits of this network and through the kind
cooperation of the Smithsonian Institution obtained the records of the
network for the times and locations of these sightings. About half of

the sightings were so lacking in specific information that, Frederick

Ayer reports, (Section VI, Chapter 9) "even if an object had been recorded
by the film it would have been impossible to correlate it with the sighting."
About one-third of the sightings could not be truced on the film because
of overcast skies. Some 18% of all the UFO sightings were identified

on the network's records with a fair degree of probability. Nearly

all of these were identificed as astronomical objects. Some considera-
tion was given to the costs and likelihood of success of adapting the
Prairie Network instruments to UFO searches without interfering with

their primary purpose. We think that something might be done along

this line at reasonable expense, but we do not make a positive recom-
mendation that such a program be undertaken because of the inconclu-
siveness of the information that we believe would be gathered.

Another existing program that was studied for unrecognized UFO
records was that of scanning the night sky for study of air glow from
the upper atmosphere, and of zodiacal light. Detailed study was made
of two records obtained from a station on the Hawaiian Islands. One
of these remains unidentified but is thought to be related to an
artificial satellite for which no information is readiiy available.

The other was definitely identified as a sub-orbital missile launched

from Vandenberg AFB on the coast of southern California. Mr. Ayer, p. 1233,
concludes that "because of their relatively extensive sky coverage,
scanning photometers can be considered useful instruments in the con-

duct of UFC searches.'" This, however, is not to be construed as a
recommendation that a network of scanning photometer stations be
established for this purpose.

Consideration was also given to the adaptability to UI0 search
purposes of radars of the type used by the Weather Bureau, and the

radar station of the Radar Meteor Project of the Smithsonian Institution
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loca*ed near Havana, I11.

Although frequent claims are made in the UFO popular literature of
magnetic disturbances due to the presence of UFOs, a consideration of
various official magnetometer records produced no evidence of an effect
of this kind that, in our judgment would warrant the setting up of an
observational program to look for UFOs by their alleged magnetic effects.
19, Conclusion

In our study we gave consideration to cvery possibility that we
could think of for getting objcctive scientific data about the kind of
thing that is the subject of Ul) reports. As the preceding summary
shows, and as is fully documented in the detailed chapters which follow,
all such efforts are beset with greav difficulties. We place very
little value for scientific purposes on the past accumulation of anec-
dotal records, most of which have been explained as arising from
sightings of ordinary objects. Accordingly in Section I we have
recommended against the mounting of a major cffort for continuing UFO
study for scientific reasons,

This conclusion is controversial. It will not be accepted with-
out much dispute by the UFO amatcurs, by the authors of popular UFO
books and magazine articles, or cven by a smi 11 number of academic
scientists whose public statements indicate that they feel that this
is a subject of great scientific promisec.

We trust that out of the c¢lash of opinions among scientists a
pelicy decisior will ecmerge. Current policy must be based on current
knowledge and estimates of the pirobability that furthcr efforts are
likely to produce further additions to that knowledge. Additions to
knowledge in the future may alter policy judgments either in the
direction of greater, or of less attention being paid to UFO phenom-
ena than is being done at present,

We hope that the critical analysis of the UFO situation among
scientists and government officials that must precede the determinaticn

of official policy can be carried out on a strictly objective basis,
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Attacks on the integrity of various individuais on either side of this
controversy ought to be avoided. ‘the question of an individual's
integrity is wholly distinct from the issue of what science should do
in the future about UFOs.

In the Congress of the United States concern about the UFO problem
from a defense viewpoint is the province of the House Committee on
Armed Services. Concern about it from the point of view of the nation's
scientific research program comes under the House Committee on Science
and Astronautics. Here there seems to be a valid situation of over-
lapping juristictions because the UFO problem car be approached from
both viewpoints.

A particular interest in the UFO problem has been shown by Congress-
man J. Edward Roush of Indiana, who is a member of the House Committee
on Science and Astronautics. He performed a valuable service by arrang-
ing for the holding of a "Symposium on Unidentified Flying Objects" in
Washington on 29 July 1968 (see references). As pointed out by one of
the symposium participants, Prof. Carl Sagan of the department of
astronomy of Cornell University, the presentations made in that symposium
incline rather strongly to the side of belief that large-scale investiga-
tions of the UFO phenomenon ought to be supported in the expectation
that they would be justified by what some speakers called ''scientific
paydirt."”

We studied the transcript of this symposium with great care to see
whether we would be led, thereby, to any new material related to this
study. We did not find any new data.

Several of the contributors to that symposium have become trenchant
advocates in the past several years of a continuing major government
investment in an UFO program. Several have long urged a greater degree
of congressional interest in this subject. The symposium of 29 July
afforded them an occasion on which, with the utmost seriousness, they could
put before the Congress and the public the best possible data and the .
most favorable arguments for larger government activity in this field.
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Hence it is fair to assume that the statements presented in that
symposium represent the maximum case that this group feels could be
made. We welcome the fact that this symposium is available to the
public and expect that its data and arguments will be compared with
those in this report of this study by those whose duty it is to make
responsible decisions in this area.

We have studied this symposium record with great care and find
nothing in it which requires that we alter the conclusions and recom-
mendations that we have presented in Section I, nor that we modify any
presentation of the specific data contained in other sections of this

report.
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Section II{
The Work of the Colorado Project

The seven chapters that follow describe the details of the

scientific studies carried out by members of the project staff in

the physical and social sciences, Most of the studies were, as Dr.

;

Craig points out, closely related to the project's examination of
specific cases. Detailed reports of the cases are found in Section
Iv.
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Chapter 1
Field Studies
Roy Craig

1. Introduction
Reports of UFO observations, eiaborate in description as they

sometimes are, are usually lacking information which would concretely
define the nature of the object observed or the experience described.
When specific information describing an unidentifiable object is
presented, the reliability of that information must also be evaluated,
and some corroboration or independent verification is necessary.

At its outset in November 1966, the information with which this
project had to work consisted of old reports, some of which had
been investigated quite thoroughly by official and private agencies,
and press accounts of current sightings, in which the information was
generally fragmentary. New information regarding sightings which
had never been revealed to the public also occasionally came to our
attention. In all cases, additional information, varying in nature
for different cases, was desired. Field investigations were under-

taken in an effort to obtain such information.

2. 01d UFO Cases
The project acquired copies of Project Blue Book and NICAP
reports of UFO cases which had been discussed in popular UFO writings

or which were regarded as having unusual scientific interest.
Some of these reported sightings had been so extensively publicized
that they have acquired the status of "Classic' cases.
In December 1966, early in the project history, we attempted
to augment available information regarding one such case: the
1952 Washington, D.C., radar sightings (see Section IIT Chapter 5), by on-site
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re-investigation of the case. While this inquiry provided valuable
new experience in the problems of investigating UFO phenomona,
it brought little or no new information to light.

In general, testimony of witnesses recorded shortly after their
experiences can be considered more reliable than their re-telling
of the story two to 20 years later, both because of failures of
memory and because of a tendency to crystallization of the story
upon repeated retelling. For this recason, rc-cxamination of
witnesses in '"classic" cases was not considered a useful way for
the project to invest time. Field investigation of classic cases
was therefore limited to those in which existing reports contained
a serious discrepancy which might be resolved.

In one classic case, field investigation was undertaken primarily
to locate that portion of a str'p of 16mm. motion picture film made
in 1950 which, the photographer said, showed most clearly the structure
of UFOs he had photographed (Cased47 ). The photographer had claimed
that this portion had been removed from his film when he lent it
to the Air Force for study before the film was returned to him
by ATIC experts.

The results of the investigation emphasized the vicissitudes
of memory and the difficulties of establishing a crucial fact some
18 years after the event, Rather than reducing the uncertainty in
the case, the investigation created greater uncertainty because it
revealed further discrepancies in accounts of the sighting.

The case also was of special interest because earlier photographic
analysis by Dr. R.M.L. Baker, then of Douglas Aircraft Corporation,
indicated that the photographed objects probably were not aircraft,
contrary to their ‘"identification'" in Project Blue Book records.

Identification as other man-made or natural objects apparently had
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been ruled out primarily on the basis of wind direction on the alleged
date of the sighting.

Since a detailed account of this sighting is given inChapter 3,
Section IV, only that information is presented here which illustrates
the difficulties arising in attempts to investigate an event which
occurred years previously, even when the primary and most of the
principal secondary witnesses are still available.

This writer visited the photographer seeking details that might
confirm or disprove his claim that the Air Force had admitted
confiscating part of the film. The photographer had asserted that
he possessed a letter from the Air Force containing precisely such
an admission. If the letter _ould be produced, it might then be
possible for the project to recover the allegedly missing film
for study. A first-hand account of the sighting also was desired.

At Great Falls, Mont. where the film was made,residents who had

seen the film before it was sent to the Air Force were interviewed,
newspaper accounts were searched, and attempts were made to resolve
discrepancies in these reports. The only other person who reportedly
witnessed the filming was, at the time of the event, serving as
secretary to the photographer. She was interviewed by telephone.

1) The photographer had an extensive accumulation of papers
and news clippings relating to his UFO film, much of it referring
to his participation in a commercially produced documentary on UFOs
released in 1956. No Air Force (or other) letter admitting that
part of the film had been removed could be found among these accum-
ulated papers. The photographer nevertheless insisted that he
had such a letter, and suggested that many such items had been
misplaced when he had changed his residence.

2) e also professed to no knowledge of the Air Force's "identifj.
cation'" of the filmed objects as two F-94 airplanes circling to land
at the Great Falls Air Base, now renamed Malmstrom AFB. ile remembered

no aircraft in the sky near the time of his UFO sighting, and
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thought the aircraft explanation absurd. Nor did he recall that he
had claimed in the documentary film, and in letters which are part
of the Blue Book case file, to have seen two airplanes approaching
Great Falls Air Base just after he took his UFO movies.

3) Several residents of Great Falls who were said to have seen
the UFO film before it was loaned to the Air Force denied having

seen it at that time. Others who had seen it both before and after
it was lent to the Air Force firmly believed that not all the original
film was returned by the Air Force. This claim was generally
accepted as true by Great Falls residents. However, no measurements
of film footage had been made before and after the loan to the
Air Force, so that claims of film cropping could not be verified.
Blue Book files contained some evidence lending credence to this claim.
The original letter of transmittal of the film from Great Falls AFB
to Wright-Patterson AFB stated that approximately 15 ft. of film were
being transmitted. Only some 7 ft. were analyzed by Dr. Baker in
1956.

4) The secretary was the only witness to the UFO filming. She
remembered distinctly seeing a single object and rushing outside
the baseball stadium with her employer to watch him film it. She
was certain it could not have been an airplane, because its‘appearence
was quite different from that of a plane. She remembers seeing only
one object, while the movie unambiguously shows two, almost identical
objects moving across the sky.

5) Records had shown that two F-94s did land at Great Falls
Air Base at 11:30 and 11:33 a.m. on 15 August 1950, about the time
the UFO film was assumed to have been made. Local newspapapers
for this period, however, revealed that the scmi-professional baseball
team that the photographer managed did not play in Great Falls on
that date but, rather, played im Twin Falls, Idaho several hundred

miles away. The team played no home games in Great Falls between
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9 August and 18 August. According to the account of the UFO sighting,
the photographer was at the base ball park to prepare for the game
to be played that afternoon; if this general account of the conditions
of the UFO filming is accepted, the 15 August date must be erroneous.
The relevance of the landing of the particular airplanes to which official
identification of the filmed objects was assigned thus became highly
questionnvble. Weather data which inlicated the objects were moving
against the wind, and thus could not have been balloons, also became
irrelevant.

Reexamination of the record, in view of this date discrepancy,
shows some early uncertainty as to whether the movies were taken on
5 August or 15 August. Acceptance by the Air Force of 15 August as
the sighting date, and explanation of the filmed objects in terms
of aircraft in the vicinity on that date, seems somewhat careless,
since the presence of the photographer in Great Falls on that date of
the photograph appears improbable. There is no question that the film
was made in Great Falls, Mont. An identifiable water tower located
there appears on the film., The date the movie was made is entirely
open to question, however. Elimination of a balloon explanation depends
upon knowledge of wind direction and that knowledge is available
only if the date is known. Information regarding the date is not
now available.

6) An indication of the manner in which representatives of the
Air Force dealt with the photographer, after the original UFO report
was submitted in 1950, is given in a written statement to him from
Air Materiel Command Headquarters. After examination of the film,
which clearly showed two images crossing the sky and passing behind
the distant water tower, the statement read". . . our photo analysts
were unable to tind on it anything identifiable of an unusual
nature. Vur report of analysis must thercfore be negative."

This writer prefers to leave interpretation of this statement to the

reader,
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This limited field investipation of a classic casce revealed more |
discrepancies in the file record reports than it resolved. It produced
no fimm evidence that part of the film had been retained by the Air Force,
and no leads through which such film might be located, if it had been
retained.

Other field investigations of ''classic' sightings involving
photographs were somewhat more productive of new information. In
the Ft. Belvoir photographic case for example, the doughnut-shaped
structure in the photos was unequivically identified whca Dr. Hartmann
showed the photographs to Army experts at Ft. Belvoir (Case 50 ).

During review of other classic cases it was possible, in some
instances, for project investigators to develop new, pertinent in-
formation. This information generally depended upon recorded data,
such as weather data, which could be acquired by telephone, mail, or
library reference. Knowledge of atmospheric conditions prevailing
at the time of radar UFO sightings, for example, allowed analysis of
sighting reports in the light of current knowledge of radar propagation.
Thus, atmospheric information was useful in evaluating classic cases
such as the 1952 Washington, D.C. sightings (see Section III, Chapter
5), in which on-site interviewing had contributed no new information.
Since our experience generally showed that new interviews of witnesses
in classic cases did not produce dependablc new information, few on-

site investigatiors of sucl. cases were undertaken.

3. Old Cases Not on Record:
Because of the existence of our study, people told us of UFO

sightings that had never previously been reported to any study group.
A graduate student described three large craft which flew in 1956,
slowly just above tree-top level, over a clearing in woods where, as
a Boy Scout he and other Scouts were camping.

A U.S. Navy captain related such an unreported experience.
In 1962, he and four members of his family saw what appeared to be
ar. elongated cylindrical object silhouctted against stars. His

brief account reads:
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While returning from a movie at about 9:30 p.m.,
on Palatine Road about 5 mi. west of (location X), an
object was sighted above the trce tops crossing from
South to North at a slow rate of speed. At first it
appeared like the lighted windows of a railroad pass-
enger car, although on continued observation the lighted
windows appeared in a more circular arrangement. We
stopped the car and the entire family stepped outside and
watched as it slowly moved away. There wa. no sound
whatsoever. The night was warm, clear, and with no
wind. The object (appeared) to be about 1000-2000 ft.
in altitude on a level course.
The captain has served in the Navy for 25 years and had been a pilot for
26 years.
An Air Force major, on active duty at an air base described
an experience he and his family had several years ago while driving
across Texas. While stopped at a remote gasoline station just after
dawn, the major and his son heard and watched two strange conical
vehicles. They rose from behind a small hill, crossed the highway
near them, and soared off into the sky, according to the major's
account.

The numerous reports of this type were extremely interesting,
and often puzzling Many ircidents were reported by apparently reliable

witnesses. However, since they had happened in the relatively
distant past, thoese events did not offer the project much prospect of
obtaining significant information about the objccts apparently
sighted. There was no pussibility of finding residual physical
cvidence at the site, and, in the typical case, the date of the ecvent

was uncertain, making it impossible to locate recorded relevant information

such as weather data.
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One old case (Case 5) which was not on public record did
seem to warrant investigation. Our early information, from an
apparently highly reliable source indicated that radar scope pictures,
electronic counter-measure graphic data, and U.S. Air Force
Intelligence debriefing records regarding the event should be
in existence and available for our study.

The case came to our attention when an Air Force officer
attending the project's conference for base UFO officers mentioned
that he had encountered an unknown aerial phenomenon about ten
vears earlier. At the time of the cvent he reported it to Air Force
intelligence personnel.

The incident involved the crew of a B-47 equipped with radar
surveillance devices. The B-47 was operating from a Strategic Air
Command base, and the report of the incident was thought to have
been sent to Air Defense Cummand Intelligence. No report of the
incident was found in Blue Book files or in the files of NORAD
headquarters at Ent AFB. Lacking adequate information on an impressive
case, project investigators sought to locate and interview members
of the original B-47 crew, hoping to determine how the incident
had been officially identified and to trace AF reports on it,

The B-47 crew consisted of pilot, co-pilot, navigator, and three
officers who operated special radar-monitoring equipment. The
three officers most directly involved with the UFO incident were
pilot, co-pilot, and the operator of #2 monitoring unit. Their
descriptions of the 1957 experience over the Dallas-Ft.Worth area
were in broad agreement. Details of the experience are given in
Case »>.

The UFO encountered was a glowing ball of light, as '"big as
a bsrn,'" which apparently emitted or reflected electromagnetic
radiation at both 2800 MHz and visible frequencies. For an extended

period it maintained a constant position relative to the moving

80



airplane, at 10-mi. range. It disappecared suddenly and reappeared
at a different location, both visually and on airborne and ground
radars. Since visual and radar observation seemed to coincide, re-
flection of ground radar did not seem a satisfactory explanation,
Other explanations such as airplanes, meteors, and plasma also
seemed unsatisfactory.

At first glance, the case scemed ideal for investigation by
the project, since B-47s engaged in such operations routinely
wire-record all conversations within the aircraft and between the
ground during missions and are equipped with radar scope cameras
and devices for recording graphically electronic counter-measure
data. The pilot believed that such records had been turned over to
intelligence officers after landing at the air base. The co-pilot and
radar specialist were interviewed, but they said that since this mission
was only for equipment checkout, neither wire nor film was taken aboard,
and no data were recorded. The three crew members agreed that a
7ull account of the experience had been given to Intelligence per-
sonnel at the air base from which tiie plane was operating. The pilot
recalled the crew's completing a lengthy standard questionnaire re-
garding the experience some days after the event. However, the other
two crew members recalled only an Inteiligence debriefing just after
landing and believed it was not more than two days after this event
that the entire crew left for temporary duty in England. Thereafter
they heard nothing further about the UFO.

Efforts to locate an intelligence report of this event were
made at our request by Aerospace Defense Command ileadquarters.
Neither intelligence files nor operations records contained any
such report, according to the information we reccived. An inquiry
directed to Strategic Air Command lileadquarters elicited responsc
from the Deputy Commander for Operations of the Air Wing involved.
He said a thorough review of the Wing history failed to disclose any

reference to an UFO incident on 19 September 1957.
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UFO reports filed in Wing Inteclligence are destroyed routinely after
six months. Since Project Blue Book, which maintains permanent UFO
records ,had no report of this event, we concluded that there existed
no Air Force record that we could study.

The question of reliability of the crew's oral report remains.
The individuals involved were trained, experienced observers of
aerial events. None had encountered anything else of this nature
before or since, and all were deeply impressed by the experience.
Inconsistencies in the various accounts of the event itself were minor,
and of a nature expected for recollection of an impressive event
ten years past. There was serious lack of agreement regarding in-
formation recorded during the flight and events subsequent to landing.
On the basis of criteria commonly applied, however, these observers
would be judged reliable.

If the report is accurate, it describes an unusual, intriguing,
and puz:zling phenomenon, which, in the absence of additional information,
rust be listed as unidentified. In view of the date and nature of
the mission, it may be assumed that radar '"chaff' and a temperature
inversion mav have been factors in the incident. (See Section VI,
Chapter 5). A temperature inversion did :-xist at 34,000 ft. The
fact that the electromagnetic energy received by the monitor was of
the same frequency as that emitted by the ground radar units makes one
suspect the ground units as the ultimate source of this energy.
Whether such factors are pertinent or coincidental to the experience
of this B-47 crew remains however, open to debate. For a detailed
analysis of this case see Section III, Chapter S, pp. 203-207.

For the purposes of this discussion the case typifies one of the
difficulties inherent in the investigation of older sighting reports:
The first information that the investigator receives leads him to
believe that further inquiry may well adduce reliable records of
a strange event, for example, recordings of intercommunication within
the aircraft and between air and ground; photographs of radarscope

targets; graphic data from other instrumentation; written reports
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of crew debriefings. Yet the most diligent efforts by project

investigators failed to disclose the existence of any record.

4. Emphasis on Current Reports:

Such experiences convinced project investigators that field
investigation should concentrate on current UFO reports. A properly
equipped investigator might obtain accurate descriptive information
about an unidentified object if he arrived on the scene shortly
after a sighting, or during a sustained or repetitive sighting.

Early in the study a few field trips had already been made to check
current sighting reports, but the investigators had not been adequately
equipped to gather quantitative data. In some interesting cases,

the project had depended upon the reports of members of civilian

UFO organizations who investigate UFO reports in their localities. In
some instances their findings supplemented information from official
Air Force investigation.

While the cooperation of private groups was helpful, objective
evaluation of the sighting required obtaining as much first-hand
information as possible. This could be done only when sustained or
repetitive sighting situations occurred. In the case of isolated
sightings, the project sought to send an investigator to the location
as soon as possible, since the possibility of gathering meaningful
data decreased rapidly with time, particularly when residual physical
evidence was reported. For this reason, it was essential that the pro-
ject receive immediate notification of any significant sighting.

Reports of apparently significant sightings usually reached
us days or weeks after the event. Notification through official
channels was inadequate because many sightings reported to news
media apparently were not reported to the Air Force. Although
Air Force Regulation 80-17A (Appendix B ) stipulated that Air Force

bases were to submit all UFO reports to the project, few reports
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were received from this source during the Spring of 1967. During

this time Frank Edwards (1967) claimed that he and NICAP were each receiving
some 100 UFO reports per week. Since many of these reports would

not have been judged significant by any investigator, the project estab-
lished an early notification network designed to filter out obviously
insignificant reports and to notify us immediately of apparently

significant sightings anywhere in the continental United States.

5. The Early Warning System:

Our organization for providing early notification of UFO sight-
ings utilized official and semi-official agencies, and private groups,
Reporters and editors, although operating outside this structure,
occasionally supplemented the system by telephoning us about sightings
in their areas. The Federal Aviation Agency assisted by providing
a mechanism (see Appendix F ) whereby air traffic controllers
were to report unidentified radar targets to us immediately, and
several reports were received from this source. Similar assist-
ance was extended (see AppendicesG andH) by the U.S. Weather Bureau
and by Region 2 of the U.S. Forest Service. Cooperation also was
obtained rrom the Volunteer Flight Officer Network (VFON), a
cooperative organization of more than 30,000 flight personnel of
more than 100 airlines in about 50 countries. This organization,
under the direction of Mr. H.E. Roth of United Airlines, transmits
reports of sightings deemed to be satellite re-entries, whether or
not the object observed is immediately identifiable. Arrangements
were made with VFON for rapid transmittal to us of all unidentified
aerial objects. Although few such reports were received from this
network, its coverage of ov' r 2,000,000 unduplicated route miles
and its efficient system of communication promised monitoring of
a large portion of the earth's atmosphere and quick reporting of

observations.
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A major component of our system for early notification con-
sisted of a network of civilian observors distributed in carefully
selected locations across the United States, and designated as the
Farly Warning Network (sce Appendix I). Seiected individuals were
asked to serve as early warning coordinators for their areas,
evaluating UFO sightings in their vicinities, and immecdiately
notifying us of apparently significant sightings. Most of the
coordinators were recommended by NICAP or APRO, and the majority
were associated with one or both of these organizations. Many of
the coordinators were technically trained. All served without
compensation, sometimes at considerable personal sacrifice. They
were a major source of information received regarding current UFO
sightings, and the project is grateful for their generous assistance.

Reports of current UFO sightings were received by telephone
and details specifiec on a standard early warning report form
(Appendix J) were immediately recorded. If the report seemed prom-
ising, additional checking by telephone was begun immediately.

This generally included calling a law enforcement agency, air base,
newspaper editor, or others to get independent descriptions of the
local situation. When possible witnesses were also phoned for
additional information.

Since the aim was to have field teams at the site as quickly
as possible, the decision whether to send a team to investigate
had to be made on information available at this point. That information
was often disturbingly incomplete. Rather than risk missing oppor-
tunities to ge' first-hand photographic, spectroscopic, magnetic,
electromagnetic, or visual data, however, the project elected to
err in the direction of dispatching a team even though the case might
later prove valueless.

The decision to investigate was made by a standing committee

of three or four senior staff members. The decision was based upon
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the committec's evaluation of the expectation that significant in-
formation could be obtained through ficld investigation, This
expectation was judged on the basis of the apparent reliability of

the source and the nature of the reported event. If the event had

been observed independently by different groups of people, was reported
to differ markedly from known or expected phenomena, and particularly

if the sighting was a continuing event or one that had recurred

frequently, field investigation was undertaken. Special attention
was given to events in which physical evidence, such as alleged
landing marks, residues, or measurable alterations in properties

of objects in the environment, might be discovered and studied.

6. Investigation Capability and Philosophy

By May 1967 teams of project investigators were available at
all times for field investigations and were geared to reach a sighting
location anywhere in the United States within 24 hours from receipt
of the initial report. Equipment carried varied according to ex-
pected requirements. A standard field kit enabled the team to take
35mm photographs and 8mm motion pictures, check the spectrum of
a light source, measure radioactivity, check magnetic characteristics,
collect samples, measure distances and angles, and to tape record
interviews and sounds (see inventory list, Appendix K). Special
equipment, such as an ultrasonic detector (Casc -') and two-way radio
equipment, was utilized in some instances. An all-sky camera was
installed and used for one series of field investigations (Casc 2)).
In this case, the investigator established a base of operations at
a location from which UFO reports were generated, publicized his
presence, and had an aide who received telephone calls and relayed
UFO reports immediately to him in his telephone-equipped automobile.
He surveyed the area in this manner for several weeks.

In some investigations, a single investigator was deemed suf-

ficient, but most investigating teams consisted of a physical



scientist and a psychologist. Although each had his own area of
special interest, they assisted each other in all aspects of the
investigation. In a few cases, psychological testing of individuals
who reported UFO sightings was done in the field (see, for example
cases 33, 38, 42).

The aim of the field investigation was &aiways to obtain useful
information about UFO phenomena. We did not consider it our function
to prove beyond doubt that a case was fraudulent if it appeared to be so.
When an investigation reached the point, as sometimes happened,
that the reality of the reported experience became highly doubtful,
there was little to be learned from further inquiry. If unlawful
or unethical practice were involved, we considered obtaining proof of

this outside the realm of our study.

7. Types of Current Cases Studied

A. Typical investigation

Although field teams entered a wide variety of situations
and were often able to establish firm identifications, a common
situation was one in which the lack of evidence made the investigation
totally inconclusive.

Near Haynesville, La.,for example (Casel0 ) a family had reported
observing a pulsating light which changed from a red-orange glow
to a white brilliance which washed out their car headlights and
illuminated the woods on both sides of the highway. The driver
had to shield his eyves to see the highway. About 0.6 mi. farther down
the highway, the driver reportedly stopped the car and, from outside
the automobile, watched the light, which had returned to its original
glow. The light was still there when he stopped observing and left
the area about five minutes later.

Although our investigating team made an aerial survey of the

area and watched for reappearance of the phenomenon, and the principal
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witness continued to search the area after the team left, no revealing
new information was discovered, and the source remains unidentified.

In another case (39 ) a lone observer reported that his car
had been stalled by an UFO he observed passing over the highway
in front of his car. While the project generally did not investigate
single-observer cases, this one presented us with the opportunity
to check the car to see if it had been subjected to a strong magnetic
field. Our tests showed it had not. Lacking any other means of
obtaining additional information, the investigators left with the
open question of what, if anything, the gentleman had actually
experienced.

A series of sightings around Cape Ann, Mass. (Case 29 ) offered
testimony of numerous witnesses as evidence of the presence of a
strange object, described as a large object with numerous lights
which lit and disappeared in sequence. The investigating team was
convinced, after interviewing several of the witnesses, that they
had indeed seen something in the sky. The team was not able, at the
time, to identify what had been seen. The chairman of the NICAP
Massachusetts Subcommittee, Mr. Raymond E. Fowler, continued the
investigation and subsequently learned that an aircrew from the
99th Bomb Wing, Westover AFB, had dropped 16 white flares while
on a practice mission about 30 mi. NE of Cape Ann. The flare
drop coincided in time and direction with the observed '"UFO."

As Mr. Fowler suggested, the "object" enclosing the string of lights
must have been constructed by imagination,

In this case as in others, the key to the solution to the puzzle
of a previously unexplained sighting was discovered. Additional
cases probably were not identified as ordinary phenomena merely
because of lack of information. Hence the label '"unidentified"
does not necessarily imp!y that an unusual or strange object was

present. On the other hand, some cases involve testimony which, if
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taken at face value, describes experiences which can be explained
only in terms of the presence of strange vehicles (see, for example,
vase o). These cases are puzzling, and conclusions regarding them
depend entirely upon the weight one gives to the personal testimony
as presented.

B. Pranks and Hoaxes

For varying reasons, UFO-related pranks are commonly perpetrated

by the young, the young at heart, and the lonely and bored. Our
field teams were brought to the scene more frequently by victims
of pranksters than by the pranksters themselves.

In one instance, (Case ) the individual chkiefly involved
expressed serious concern that this projcct might conclude that
flying saucers do not exist. Whether or not this concern was a
factor in production of his photographs, this gentleman, would,
by normal standards, be given the highest possible credibility
rating. A recently retired military officer,he now holds a responsible
civilian job. He is a man in his mid-forties who is held in high
regard in the community. According to Air Force records, he served
as an officer for 16 yr. and was rated a Command Pilot. He
logged over 150 hr. flying time in C-47's in 1965. He presented
two 35mm color slides of a flying saucer asserting that he took
the photogiaphs from an Air Force C-47 aircraft he was piloting.

The object photographed was clearly a solid obj ct of saucer shape.
He claimed the pictures were taken in 1966, while he was off flight
status and piloting the plane '"unofficially' when he was aboard

as a passenger. 1t was because of this circumstance, he claimed,
that he did not report the UFO incident to the Air Force.

While the latter argument secmed reasonable, it was puzzling
that no one else on the plane apparently reported the UFO. According
to the officer, the co-pilot who remained in the cockpit was unaware
that he hac taken the UFO pictures. The reason the of’icer had not been

taken off flight status was never revealed, but the Air Force Office
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of Special Investigations informed us that there was ''mothing on
file in his medical records to cast doubt on his veracity."

In spite of the officer's apparent reliability, investigation
disclosed that the photographs were probably not taken at the time
or place claimed. While he asserted that he barely had time to
snap the two photographs through the window of the C-47, thc numbers
on the sides of the slide frames showed that the two slides had
not been taken in immediate sequence. Comparison of these numbers
with the numbers on other slides from the same roll of film also
showed the UFO photographs to have been made after the officer retired
from the Air Force and had moved to a new community. While the
frame numbers stamped on mountings of the slides might conceivably
have been erroneously stamped, as the officer claimed, such an error
would not account for discrepancies in the frame numbers on the film
itself, which are present when the film leaves the factory. The
officer did not know that the film itself was prenumbered.

Case 23 1is an example of a simple prank by the young at heart.
A pilot, about to take off from an Air Force base in an airplane
equipped with a powerful, movable searchlight, suggested to his
co-pilot, "Let's see if we can't spook some UFO reports.' By judicious
use of the searchlight from the air, particularly when flashes of
light from the ground were noticed, the pilots succeeded remarkably
well. Members of the ground party, hunting raccoons at the time,

did report an impressive UFO sighting. Our field team found, in
this case, an interesting opportunity to study the reliability of
testimony.

A common prank is the launching of hot-air balloons, with small
candles burning to keep the air heated. Instructions for making such
balloon using plastic dry-cleaners' bags and birthday candles have

appeared in newspapers ard magazines across the nation.
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UFO reports frequently result from such balloon launchings.
The lights are reported to go out one by one, and sometimes the UFO
"drops brilliant streams of light'' as burning candles fall from
their balsa-wood or drinking-straw mountings. Cases 18 and 45 are
examples of this type prank.

The instance described in case 18 was a flight of three
plastic bags over Boulder, Colo.,on 1 April »7. The date is probably
significant. They were observed and reporte - as UFOs by students,
housewives, teachers, university professors, and a nationally prominent
scientist. A newspaper reported one student's claim that the telephone
he was using went dead when the UFO passed over the outdoor booth
which housed it. Although plastic bugs were suspected as the ex-
planation, we were not certain of this until several days after
the event. Because of unexpected publicity given the UFO sightings,
the students who launched the halloons decided to inform the project
of their role in the event.

Case 45 is noteworthy as an example of extreme misperception
of such a balloon. One adult observer described this 2 ft. x 3 ft.
plastic bag floating over a building in Castle Rock, Colo.,as a
transparent object 75 ft. long, 20 ft. wide, and 20 ft. high, with
about 12 lights in a circle underneath. He thought the object
was about 7S5 ft. away. According to his description, the lights
were much brighter than his car headlights; although the lights did
not blind him, they 1lit up the ground rear by.

While this observer may still believe he saw something other
than the plastic balloon bag, such a balloon was launched at the
time of his observation and was observed by others to rise over the

same building.
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The last three cxamples mentioned are oves in which the UFO
observer was the victim of pranksters. We conclude that in similar
cases the prank is never discovered, and the UFO report remains in the
"unknown' or "unresolved' category. lindiscovered pranks, deliberate
hoaxes, and hallucinations, were suspected in some other field in-
vestigations.

C. Pranks out of itand

What starts out as a prank occasionally develops a notoriety so
widespread that the prankster becomes enmeshed in a monstrous web
of publicity from which he can no longer extricate himself., One
elderly security guard (Case 26 ) on lonely, boring, pre-dawn duty
in a waterfront area, fired his pistol at an oil drum used as a waste
container. He was within the city limits of Los Angeles, but the
site was isolated. Invention of an UFO, either to "explain" his
illegal firing of a weapon within the city limits or to generate a
bit of excitement, would be understandable under such circumstances.
His tale of a 90 ft., cigar-shaped UF0O, against which his bullets
flattened and fell back to earth, where he picked up four of them,
was a sensation. This gentleman was bewildered by the reaction to
his nationally broadcast story. He and his wife were harassed by
phone calls from coast to coast. The police, civilians, and Colorado

project investigated. Even after admitting to police that his shots

had been fired at the steel drum which bore bullet-size holes and dents,

he could not disconnect himself from the widely publicized UFO
version of his story.

In any instance in which commitment to an apparently faked
story seemed so strong that hoax or ignorance could no longer
be admitted without serious psychological sequence, project members
considered it neither desirable from the individual's standpoint
nor useful fromthe project's standpoint to pursue the case further.

D. Naive Misinterpretations

Unfettered imaginations, triggered into action by the view of

an ordinary object under conditions which made it appear to be
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extraordinary, caused reports of UFOs having such impressive features
that our field teams investigated. "Such a case was 15 , in which the
observer reported evening observations of a green light as large
as a two-storv building, sometimes round and sometimes oblong, which
landed several times per week 5-20 mi. to the west of his house.
He reported having seen through binoculars two rows of windows on
a dome-shaped object that scemed to have jets firing fromthe bottom
and that lit up a very large surrounding area. The motion was always
a very gradual descent to the western horizon, were the object would
"land" and shortly thereafter '"cut off its lights." Our in-
vestigators found this gentleman watching the planet Venus, then
about 15° above the western horizon. He agreed that the light now
looked like a planet, and, had he not seen the object on other occasions
when it looked closer and larger, he would not have known it was
really an UFO.

Light diffusion and scintillation effects (see Section VI,
Chapter 4) were also responsible for early morning UFO observations,
and Venus was again most frequently the unknowing culprit. Case 37, as
initially reported to us, was a particularly exciting event, for not
only had numerous law enforcement officers in neighboring communities
observed, chased, and been chased by an UFO of impressive description,
but, according to the report, the pilot of a small aircraft sent
aloft to chase the UFO had watched it rise from the swamp and fly
directly away from him at such speed that he was unable to gain on it
in the chase. Both the light plane and tle uniacntified object,
according to the initial report, were cbserved on the local Air
Traffic Control! radar scrc-n. According to the descriptions,
the object displayed various and changing colors and shapes. Appearing
as big as the moon in the sky, it once stopped about 500 ft. above
a police car, lighting up thc surroundings so brightly that the officers

inside the car could read their wrist watches. As indicated in
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the detailed report of this case, supporting aspects of the main
sighting report fell apart onc by onc as thcy were investigated,
leaving us again pointing to Venus and finding the law enforcement
officers surprised that she could be seen at mid-day near the
position in the sky their UFO had taken after the early morning chase.

E. Misinterpretation Supported by Official Misinformation

One case impressed us not so much because of the description
of the UFO as because of official information given to the observers
by Air Force representatives. 7The Air Force not only failed to
correct the observers' misinterpretation but by giving erroneous
information, caused the proper interpretation to be withdrawn from
consideration. Details of the case are reported by project investigator
James E. Wadsworth in Section IV, Case 28 . The discussion presented
here is designed to serve as a basis for comment regarding the failure
to recognize and reveal misinterpretations of known phenomona.

A series of recurring sightings by multiple witnesses was re-
ported from near Coarsegold, Calif. Coarsegold is in the Sierra
Nevada foothills northeast of Fresno. The sightings were of special
interest because they had been recurring for several months and
remained unidentified after preliminary investigation by NICAP members in
the area. These sight ings offered the project the unusual opportunity
of observing, photographing, and studying an object or objects which
were being reported as UFOs.

Dr. Franklin E. Roach and Mr. Wadsworth were sent by the
project to conduct the investigation, NICAP members on the scene
furnished results of their preliminary investigation and names and
addressses of principal witnesses. The witnesses had organized a
loose network for UFO surveillance using Citizens Band radio for
communication covering an area of about 80 mi. radius. They not only
had observed strange lights in the sky over several months, but also
had photographed them and recorded the dates and times of their

appearance and descriptions of their motions.
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One to six UFOs had been sighted per week, sometimes several
during the same night. About 85% of the sightings followed a recog-
nizable pattern: Orange-white lights above the valley at night moved,
hovered, diseppeared and reappeared, and occasionally merged with one
another. Other sightings were of varying nature, and some seemed
to warrant separate investigation. Most of the observations had been
made from a ranch 1,800 ft. above the valley floor. Several others
often in radio communication with the ranch owner, had witnessed the
same events, and the witnesses were of apparently high reliability.
The ranch owner, for example, had a background of police and military
investigative experience.

After interviewing primary witnesses, looking at photographs, and
listening to tape recordings of descriptions of previous sightings,
the project field tcam joined the ranch owner and his wife in
night watches. At 10:30 p.m. on the second night of observation,

a light appeared low in the southern sky travelling W to E at
approximately 1° of arc per second. After about 10 sec. more
detail became visible. The source of this light was identified as
a probable aircraft with conventional running lights and anti-
collision beacon.

At the same time, another light had appeared to the east of
the presumed aircraft, moving W to E at about the same rate. It
appeared as a dull orange light, showing some variation in intensity
as it moved. No accurate estimates of distance could be made.
Although this light was not manifestly on an aircraft, the possibility
that it was could not be ruled out. The rancher, however, said
that this was exactly the sort of thing they had been observing
frequently as UFOs. He was disappointed that this one had not appeared
as close and bright as on other occasions.

After about 15 sec., the UFO seemed to flicker and then vanish.
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The original object ccntinued eastward, disappearing into the dis-
tance in the manner of an ordinary aircraft. Duration of observation
was less than a minute. Photographs of the unidentified light were
taken by the project team on a high-speed Ektachrome film,

Dr. Roach withdrew from the investigation taking the camera
containing the exposed film to the Eastman Laboratories at Rochester, N.Y.,
for special processing, film calibration, and color analysis of
film images. Mr. Wadsworth continued the investigation. The next
night, he and the rancher observed UFOs at midnight and again at 12:42 a.m.
They appeared as bright orange lights, showing no extended size but
varying in intensity. They hovered, moved horizontally, and vanished.
The rancher said that these were good, solid sightings of UFOs. Mr.
Wadsworth thought they might be the lights of low-flying aircraft
whose flight path produced the illusion of hovering when the plane
was flying along the observer's line of sight. The presence of
planes in the vicinity at the time, however, was not established.

The next morning it was learned that at least two other persons
had observed the UFOs at midnight and 12:42 a.m. The rancher tele-
phoned the UFO officer at Castle Air Force Base about 30 mi. west
of Coarsegold. The officer declared that no aircraft from the base
were aloft at the time of the sighting and promised that the sighting
would be investigated and appropriate action taken.

Since the presence of aircraft as a possible explanation of
the UFOs had been denied by the local air base, Mr. Wadsworth
arranged to observe the UFO activity from the vantage point of
the highest fire lookout tower in the area. The tower afforded
an excellent view of the valley area below. The observers were equipped
with cameras, binoculars, compass, and other field-kit items, and
maintained two-way radio contact with the rancher for coordination
of observations.

At midnight one orange light after another appeared over the

valley. The lights, observed simultaneously by the project investigator
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and a NICAP member at the tower and by the rancher at his house,
appeared to brighten, dim, go out completcly, reappear, hover, and
move bach and forth. Sometimes two lights would move together for

a few moments and then separate. Only point source lights were
observed, and there was no sound. The visible paths of the lights
were not continuous. The lights would repeatedly go out, to reappear
elsewhere or not at all. At times they became so dim as to be
almost impossible to follow with binoculars. At other times they
appeared to hover, flare up, then go out completely. The rancher
believed the lights flared up in response to signals flashed at them
with a spotlight, and it was true that many times when he flashed
there followed a flare up of the UFOs. Mr. Wadsworth felt, however,
that this was a coincidence, since the lights exhibited frequent
flare-ups independently of signals. This behavior continued for
about 1.5 hr.

From the higher vantage point of the tower it was possible to
determine a general pattern of movement that was not apparent from
below, since the pattern's nortiic.u mosi end was not within the
rancher's field of view.

Mr. Wadsworth concluded that these lights, and the similar
ones of the previous night, notwithstanding assertions to the
contrary from thz base UFO officer, must be aircraft operating out
of Castle Air Force Base. Careful observations through binoculars
of the extreme northern end of the pattern had revealed lights

moving along what must have been a runway lifting off, circling
southwards, and following the behavior pattern previously observed

before returning to land at a northern location coinciding with that
of Castle VPR,

The rancher was skeptical of this identification. The following
night he drove with Mr. Wadsworth toward the air base. FEn route,

more orange lights appeared as before, but through binoculars these
could now be identified as aircraft. As thry approached the base, they

could plainly see landings and take-offs in progress.

97



AT -

Subsequently it was learned that most of the night-flying at
Castle AFB involved tankers and B-52s in practice aerial refuelling
operations. Castle AFB is a training center for mid-air refuelling
with 400 to 500 sorties launched from the base each month, both day
and night. Flight schedules from the base, obtained later, showed
planes scheduled to be in the air at the times the UFOs were ob-
served. The planes carried large spotlights which were switched on
and off repeatedly. This accounted for the observed flare-ups and
disappear-reappear phenomena. The apparent hovering was due to the
fact that part of the flight pattern was on a heading toward Coarse-
gold. Closings followed by separations were the actual refuelling
procedures. The absence of sound was accounted for by distance, and
the color variation, orange to white, by variable haze scattering of
the light.

Maps obtained from Castie AFB show flight patterns for these
operations wholly consistent with the sightings. Descriptions of
lighting configurations of the tankers and bombers also were con-
sistent with this identification.

While these sightings were not particularly impressive indi-
vidually, being essentially lights in the night sky, the frequency
of reports was sustained at a high level for nearly a year, and the
observers had noted the UFOs occasionally since the fall of 1960.
Observations were widespread and attracted much attention. The
phenomenon seemed strange to the observers, defying simple expla-
nation. Although the stimulus was conventional aircraft, the
aircraft behavior, lighting, and flight paths presented an uncon-
ventional appearance to witnesses who were not familiar with in-
flight refuelling practice.

Prior to the Colorado project investigation none of the ob-
servers had driven to the airbase while sightings were occurring

to check the aircraft hypothesis. This was true in part because
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the rancher had called the air base on several occasions to report
sightings, and had received misleading information several times to the
effect that the sightings could not be accounted for by planes from
that base. On one occasion, Mr. Wadsworth took the telephone to hear
this information conveyed to the rancher.

It should have been simple enough for representatives from
Castle AFB to explain to inquiring citizens that the sightings wers
of practice refuelling operations, and to identify the UFOs as air-
craft from their base. Why was this not done? Was the Public In-
formation Office at Castle AFB actually not aware of the activities of
its own base? Was misinformation released deliberately? If base
representatives investigated the reports of UFOs and were not able
to explain the sightings, the UFO report should have been sent to
Project Blue Book at Wright-Patterson AFB and to the University of
Colorado. The project had received no such report. Had Project
Blue Book? If not, why not?

It is Air Force practice not to investigate reports of UFOs
which are described merely as lights in the sky, particularly lights
near an air base, and such reports need not be forwarded to Blue
Book. In the Coarsegold sightings, however, according to the rancher
and his wife, their reports had been investigated by officers from
Castle AFB and the UFOs had remained unidentified. Thus, the
reports should have been forwarded to Blue Book.

Blue Book files vielded a single report on this series of sight-
ings, describing the Castle AFB officers' interview with the rancher's
wife after the rancher had reported numerous sightings by himself
and neighbors during the two week period starting 9 October, 1966.
(The rancher was absent when Castle AFB officers investigated his report.)
Thereport to Blue Book stated, "Officers who interviewed Mrs.
can offer no explanations as to what those individuals have been
sighting. Descriptions do not compare with any known aircraft activity

or capability."
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The file also carried a notation that Castle AFB was to for-
ward to Blue Book information required in AFR 80-17, but this informa-
tion had not been received; therefore, the case was being carried
as "insufficient data.' There was no evidence of any follow-up
or further effort to get the information.

What were the UFO descriptions which did not, in the view of
investigating officers, compare with any known aircraft activity
or capability? The housewife's description of what she and others
had seen, as recorded by the interviewing officers, referred to
pulsating and glowing lights varying between shades of white, red
and green occasionally remaining stationary on a nearby ridge
and capable of moving in any dircction at greatly variable speeds,
generally exceeding that of jets observed in the area. In particular,
she once noted a vertical ascent at a very rapid speed. On one
occasion, her husband was able to distinguish a rectangular-shaped
object with very bright lights at the corners.

The description contained other references to appearance and
motion. However, it is obvious that, when taken literally and without
allowance for common errors in perception and cognition and without
allowance for subjective interprectations, the descriptions, as the
officers stated, did not conform with aircraft capability. Failure
to make such allowance left the sightings unidentified.

F. Non-events

Two types of non-events reccived brief attemtion of our field
teams. One involved predicted cvents revealed to us by persons
claiming svecial psychic and communication powers. The other in-
volved claimed UFO events at Air Force bases.

Predictions of UFO landings and close appearances were re-
ceived from several sources (e.g. Case 18). One or two such psychic
predictions were checked. The predicted flying saucer failed to
materialize.

One non-event of the second type is presented as Case 30.

Others were recorded only as internal project memoranda, and are not
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presented as case reports. In ecach instance, conflicting information
was received by this project. The initial information that an UFO
cvent had occurred sometimes rcached us as a rumor. A phone call

to the Air Base UFO Officer or to the reported internal source

of the information yielded confirmation that an event that should be
of interest to a UFO study had occurred, but further information would
have to be obtained through official channels. Unless such con-
firmation was obtained, the inf « -ation, although received from a
<source which was usually reliable, was rejected as rumor.

In Case 30 |, a civilian emplovee at an air base in California,
contacted by telephone regarding a rumored sighting, confirmed
that an UFO event had occurred at that bas:, and that a report of
the event had passed across his desk and had been sent on to proper
authorities. Those authorities, contacted with difficulty by telephone,
insisted that no UFO event occurred at that base on or near that
date. The employee, when contacted again later for additional in-
formation, replied only that he had been told to '"stay out of that."

Conflicting information regarding a fast-moving radar track
which was claimed to be unidentified and later 'classified" similarly
leaves nothing for study when official notification is received that
there was no such event at the given time and place.

In one instance, the base UFO officer had no knowledge of a
supposed UFO alert at his base on a given date and time. According
to our information, jet interceptors alerted to scramble after a
UFD were rolled out armed with rockets, taxied to the runway, but
Jid not take off. The UFO officer, however, realized that such an
event would have involved fighter craft at his base which are under
a different command than the SAC command which he represented.

Alr Defense Command personnel could havean UFO report, the officer
indicated, without telling SAC personnel about it. He then checked
with the fighter defense squadron stationed at this SAC base, talking
with people who were on duty at the time of the rumored event. He re-

ported to us that there was an alert at the indicated date and time
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and that fightcers were deployed to the runway rcady to scramble.

This action was taken on orders from the squadron's headquarters at
another base. The alert to scramble was said to be definitely not
UFO-related but any other information regarding the cause of the alert
would have to come from that headquarters. Further inquiry, through
Pentagon channels, clicited only a denial that there had heen an

alert to that particular fighter squadron on the given date. In

the absence of some independent source of information, we had no

means of determining whether or not there was an alert and, if so, whether
or not it was in fact triggered by the report of an unidentified

flying object.

5. Remarks and Recommendations:

Instances in which there was less than full cooperation with
our study by elements of the military services were extremely rare.
Our field teams invariably were cordially received and given full
cooperation by members of the services. When air bases were visited,
the base commander himself often took personal interest in the in-
vestigation, and made certain that all needed access and facilities
were placed at our disposal.

Field teams observed marked difference in the handling of UFO
reports at individual air bases. At some bases, the UFO n~fficer
diligently checked each report received. On the other hand, at one
base, which we visited to learn what a local Air Force investigation
had revealed regarding a series of UFO sightings in the area, we
found that none had been conducted, nor was one likely to be.
Sighting reports received at the base by telephone, including one we
knew to have been reported by the wife of a retired Naval officer,
resulted in partial completion of a standard sighting form by the
airman who received the call. This fragmentary information was then
filed. The UFO officer aryued that such reports contained too
little information for identification of what was seen. He in-
sisted that the information was insufficient to warrant his sending them

to Project Blue Book. There was no apparent attempt to get more
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information. In this instance, what the woman had seen was later
identified by interested civilians as a flare drop from an Air Force
plane.

While Air Force cooperation with our field teams was excellent
and commendable, the teams frequently encountered situations in
which air base public relations at the local level left much to be
desired.

Official secrecy and classification of information were scldom
encountered by project investigators. In the few instances when
secrecy was known to be involved, the classified reports were re-
viewed and found to contain no significant information regarding
UFOs .

Revicewing the results of our field investigations, one must
note the consistent erosion of information contained in the initial
report. Instead of an accumulation of evidence to support a claim
of the sighting of an unusual flying vehicle, crosion of claimed
supporting evidence to the vanishing point was a common investigative
experience. As shown by examples in the above discussion, this was
true of both current and older cases. As an investigation pro-
gressed, the extracrdinary aspects of the sighting became less and
less dominant, and what was left tended to be an observation of a
quite ordinary phenomenon,

Current sightings which we investigated and left unresolved
were often of the same general character as those resolved. The
inconclusiveness of these investigations is felt to be a result of
lack of information with which to work, rather than of a strangeness
which survived careful scrutiny of adequiate information. In each
current report in which the cvidence and narrative that were presented
were adequate to define what was observed, and in which the
de“ined phenomenon was not ordinary - that is, cach observation that
could be explained only in terms of the presence of a flying vehicle
apparently representing an alien culturc - there were invariably
discrepancies, flaws, or contradictions in the nurrative and evidence

which cast strong doubt upon the physical reality of tlie ¢vent reported.
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Of the current cascs involving radar observations, on¢ re-
mained particularly puzzling after analysis of the information, since
anomalous propagation and other common explanations apparently
could not account for the observation (see Section III, Chapter5
and Case 21).

While the current cases investigated did not yield impressive
residual evidence, even in the narrative content, to support an
hypothesis that an alien vehicle was physically present, narratives
of past events, such as the 1966 incident at Beverly, Mass., (Case

6), would fit no other explanation if the testimony of

witnesses is taken at full face value. The weight one should place

on such anecdotal information might be determined through psychological
testing of witnesses; however, advice given us by psychologists at the
University of Coloradc Medical Center indicated that such testing
would be of questionable s.gnificance if done as long as a vear or

two after the event. Since we had no such impressive cases among

more recent sightings, the opportunity for significant psychclogical
testing of witnesses in such cases was not presented. Depending

upon the weight given to old anecdotal information it permits one

to support any conclusion regarding the nature of UFOs that the
individual wishes to draw.

If UFO sighting reports are to be checked and studied, this
should be done as soon as possible after the event, before witnesses'
stories become crystallized by retelling and discussion. Such
field investigation, undertaken on any scale for any purpose, should
b~ done by trained investigators. The Coarsegold incident described
above exemplifies the futility of an investigation which does not
take into account subjective and perceptual considerations, as well
as hnowledge of events occurring in and above the atmosphere. The
experience of seeing the planet Venus as a UFO that trips a magnetic
UFO-detector, chases police cars at 70 mph, flies away from aircraft,
changes size and shape drastically, lands about ten mi. from a farmhouse,

and descends to 500 ft. above a car and lights up the inside of the
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vehicle: of sccing a plastic dry cleaners' bag, of sufficient size to
cover a single gament, as a UF) 75 ft. long and 20 ft. wide when

only 30 tt. away; of sceing rows of windows in plancts and in

burning picces of satellite debris which have re-entered the atmosphere,
of seeing the star Sirius as an UFO which spews out glowing streams

of red and green matter; secing aircraft lights as flying saucers
because the otserver could not believe there are that many airplanes
flying around her town; or other cxperiences ot this general type

are ones with which an effective investigator must be familiar.

It is obvious that not all UF0O reports are worthy of investigation
What kinds of reports should be investigated? Persons who have
lengthy experience working with UFO reports give varying answers
to this question. NICAP discards unsubstantiated tales of rides
in flying saucers, on the basis that their invest gators have found
no evidence to support these claims but have found considerable
evidence of fraud (NICAP 1964). Air Force practice is to neglect
reports of mere lights in the sky, particularly around air bases
or civil ‘anaing fields, for experience has shown the UFOs in such
reports o °~ Jights of aircrart or other common lighted or reflecting
obiects. Rotir Dr. J. Allen Hynek, scientific consultant to the Air
Force on UFOs, and Dr. Peter M. Millman (1968), who is presently in
charge of the handling or UFO repurts in Canada and has had an active
interest in UFO reports for nearly 20 years, have said they do not
favor any field investigation of single-observer sightings because
of the difficulty in deriving useful scientific information from
such reports.

Such policies and recommendations have grown out of much ex-
rerience and practical considerations. Their authors are very much
aware of the fact that a rare event certainly might be witnessed
by a single observer. It also is obvious that if an extraterrestrial
intelligence were assumed to be present, there is no logical reason
to assume that it would not or did not make contact with a human

being. Yet those who have worked with UFO reports for decades with
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a conscious attempt to be objective have encountered so many non-
productive reports of certain types that they have concluded that
those classes of reports arc not worth the effort of field investigation.
Our own field experience leads this writer to question the value
of field investigations of any UFO reports other than those which
a) offer a strong likelihood that information of value regarding
metecrs, satellites, uptics, atmospheric properties, electrical
phenomena, or other physical or biological phenomena would be generated
by the investigation; b) present clear indication of a possible
threat to a nation or community whether in thie form of international
or intra-national hostilities, physical or biological contamination
of environment, panic, or other emotional upheaval, or c) are of
interest as sources of information regarding the individual and
collective needs and desires of human beings.
If there were an observation of a vehicle which was actually
from an alien culture, the report of this observation certainly
would deserve the fuliest investigation. “~ r experience indicates
that, unless the sighting were of a vruly spectacular and verifiable
nature, such a report would be buricd in hundreds or thousands of
similar veports triggered by ordinary earthly phenomena. While
a large fraction of these reports could be discarded after establish-
ment of the earthly causc, the report of interest would remain
buried in others which contained too iittle evidence for identification.
and the report itself probably would not be distinguishable from
them. For this rcason, this writer would not recommend field
investigations of routine UFO reports if the intent of that investi-
gation is to determine whether or not an alien vehicle was physically
present. A verifiable report of a spectacular event, such as an
actual landing of an alien vchicle, conceivably could thus be missed
by neglecty however, this is unlikely, since such a report would

probably te so unusual in character as to attract immediate attention.
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Chapter 2
Analysis of UFO
Photographic Evidence

William K. Hartmann

1. Introduction

The first reported photograph of a UFO after the Arnold sighting
of 24 June 1947, was made on 4 July 1947 in Seattle, Washington. (Ruppelt,
1956, p.32) The object was identified as a weather balloon. This first

photograph is typical of the photographic evidence that has accrued
since: It accompanied a 'wave" of reports and was inconclusive in
establishing the existence of any extraordinary aircraft.

Although photographic evidence, in contrast to verbal testimony,
might ve considered "hard" data, experience has indicated that one
cannot assume that a photograph of an airborne disk is more credible
than a verbal report. Even if it were true that cameras never lie,
photographers sometimes do. A photograph may be more irnteresting than
a verbal account; indeed, if we knew that ''flying saucers' existed,
the best documented photographs would be extremely valuable in estab-
lishing their properties. But in the absence of proof of the existence
of such aircraft, we are concerned at this stage with the credibility
of reports.

The most convincing case of photographic evidence would involve
not only multiple photographs but multiple photographers, unrelated
and unknown to each other, a considerable distance apart (preferably
tens of miles), whose photographs demonstrably show the same UFO.

No such case is known to the Colorado project.

The Colorado project studies of UFO photographs are based on this
approach. The question that is central to the study is: does the report
have any probative value in establishing the exigtence of flying saucers?
A question definitely secondary in importance (and conducive to unproduc-

tive arguments) is: What is the final explanation of each photograph?
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That is to say, our principal task is to examine UFO photo-
graphic evidence that is alleged to indicate the existence of "flying
saucers,' and make a judgment as to whether the evidence supports
this assertion. Photographic evidence is peculiarly open to the con-
tention that one must establish what is shown, before one can say that
it is not a "flying saucer." This argument is invalid. It is not
necessary to prove that an object is an orange before establishing
that it is not a mushroom. Exhaustive attempts to estabtlish the
identity of each object or image recorded were therefore not made.

Yet possible interpretations were suggested in many cases where it

was concluded (for one reason or another) that there was no evidence

of an unusual phenomenon.

2. Selection of Cases
Time and funds did not permit exhaustive investigation of all

interesting cases. About 90% of the cases could be assigned second

or third priority upon inspection or brief study. Such

a priority rating was based on a judgment that the case had little
potential value in establishing the existence of '"flying saucers v
The remaining 10% of the cases were of first priority and required
intensive study, some as much as a month of full-time effort. A
"residual" of about 2% to 5% of all cases remained unexplained
after this process. It is such a residual that is the core of the
UFO problem (both in photographic cases and more generally).

The O'Brien committee (see Appendix A) suggested that the proposed
univevsity study of UFOs give emphasis to current reports. However,
certain older, ''classic' cases from the last two decades contain the most
significant photographic evidence. Neglect of them would justifiably
be open to criticism. Hence, the present photographic study includes

both new cases and independent reevaluations of older cases.
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3. Sources of Data

1. Project Blue Book

Material on a number of older cases was obtained from the Aerial
Phenomena Office (rroject Blue Book) at Wright-Patterson Air Force Base,
Ohio. In many cases, these files were not sufficiently organized or
complete to permit an intelligent evaluation of the report. Further
investigation was carried out in these instances.

2. APRO
Cordial relations were maintained with APRO, and through the kind

ass.stance of Mr. and Mrs. J. Lorenzen much first- or second-gener-
ation photographic material was made available.
3. NICAP

Contacts for the exchange of information on photographic cases

vere established with NICAP in the spring of 1967, and files on a
number of cases were made available to us at that time.

4. J.E. McDonald

The help of Dr. McDonald, Institute for Atmospheric Physics,

University of Arizona, who conducted a study of UFO phenomena con-
currently with this study., was invaluable in bringing a number of cases
to our attention.

6 Coliey

Many individuals submitted reports directly to us and other recent
cases were investigated by our field teams. Certain news organizations,
in particular BBC, Time-Life, Inc., and United Press International were
very helpful in obtaining material. Dr. R.M.L. Baker, Computer Sciences,
Inc., kindly made available to us his files on the Great Falls, Tremonton,
and Vandenberg AFB motion pictures. Dr. J. Allen Hynek, of
Northwestern University also rendered valued assistance in providing

materials for analysis.

4. Hidden Data

The problem of hidden data is characteristic of the study of UFO phen-
omena. Only about 12% of those persons who have seen flying objects they
cannot identify actually report the sighting (Section IIT, (haoter 7). The

indication that we are aware of only a small fraction of all sightings of
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UFQs and the experience of investigators in uncovering photographs
suggest that we have considerably less than half the photographs
considered by their owners to show UFOs. Of the photographs that
may have a bearing on the existence of extraordinary aircraft we
probably have a larger fraction, since they are more interesting to
their owners. The distinction is that an UFO photo may show just a
point source of light, or an amorphous blob, while an alleged "flying
saucer" photo must exhibit some detail. But even in these cases,

the fraction may well be less than half.

Reasons for the existence of hidden data include: (1) apathy
on the part of the photographer, (2) ignorance of what to do with
the photographs, (3) fear of ridicule, (4) fear of becoming involved
with authorities in situations involving security or military re-
strictions (e.g. Ft. Belvoir case), (5) fear of restrictions in
JANAP-146.

It is also possible that data, generated by various technical
recording equipment, such as all-sky auroral cameras, or the Prairie
Network are another '"hidden' source (Section VI, Chapter 9).

Finally, there is another class of "hidden data': sightings
supposed to have occurred on various military bases but allegedly
suppressed by military or intelligence authorities. We have heard
many allegations of such cases. Usually they were not detailed enough
to be fruitful, and in only one case was it possible for us, even with
the cooperation of the Air Force, to locate any alleged photographs of
UFOs. Such allegations of suppression may typically arise as a result of
incidents like that described in Case 5! . In this instance a bright
UFO was recorded by several tracking camcras at Vandenberg AFB. The
UFO was described as ''streaking up past'" a rocket during a launch. Pro-
ject investigators recovered the films in question without difficulty.
Study of them conclusively identified the UFO as the planet Venus.
Meanwhile, however, the story had reached the rumor stage, and it is

likely that belief that an UFO had paced a rocket was widespread

as a result.
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5. Quality of UFO Photographic Data

The statistical properties or the quantity of photographic
data are less important than the content of a single case that might
strongly indicate the existence of a hitherto unrecongized phen-
omenon. Nonetheless, it is a part of the problem that most of the
data are of very low quality. A glance through typical UFO per-
iodicals and books illustrates this. Many of the photographs are
blurred, usually due to poor focus. Many are badly processed or
light-struck. Many, usually because they are fabrications
made with small models tuo close to the camera, show, against
sharp backgrounds, objects that are hopelessly out of focus. Many
photographs do not give the subjective impression of a metallic
or luminous entity flying through the air at some moderate distance
from the observers.

More specifically a large part of the data is
inappropriate for analysis. Night-time photographs that show either
point sources or amorphous blobs with no background or foreground
fall in this category. Daytime photographs of objects of very small
angular size are also of little value. A large number of reports
consist of only one photograph, and single photographs are of
much less photogrammetric value than sets.

Damage to negatives frequently renders them valueless for in-
vestigative purposes. An investigator visiting one witness found
a baby playing on the floor with the negatives. (McMinnville,

Case 40 ) A crucial spot on another set of negatives was burned

out by a dropped match, assertedly by accident. (North Eastern, Case 53)
Loss of origiral negatives or prints is reported, as in Santa

Ana (Case 52 ).

Accurate descriptive testimony, even in photographic cases
is also difficult to obtain. For example, a witness described an
UFO as '"half as large as the moon'; his photograph and sketch show

a disk having an angular diameter of about 15°.



6. Natural Phenomena Photographed as UI'0s

A number of natural phenomena, wcll known in various branches of
the scientific community,but little known to the general public, have
been reported as UFOs. Three classes of these are meteorological, as-
tronomical, and photographic.

Plate 1 shows an excellent example of a lenticular cloud. These
thin clouds are usually related to irregularities in ground elevation
(hence classified as "orographic'" clouds), and sometimes appear stacked,
one above the other, like a pile of saucers. A number have appeared
in UFO reports.

Plate 2 jllustrates a sub-sun, produced by reflection of the sun
off a laminar arrangement of flat ice crystals (Minnaert, 1954, p. 203).
The Gulfstream aircraft case is tentatively attributed to a sub-sun
(see Case 54),

Plate 3 is a time exposure of the moon, shcwing trailing due to
the earth's rotation. The explanation of such a photograph of the
moon is obvious to anyone familiar with astronomical photographs. Yet
a similar picture showing the trails of the moon and Venus was widely
printed .n newspapers across the country in March 1966. The trails
were described as two UFOs.

Although aurora displays can produce colored, fast-moving arcs
of light of various shapes and brightnesses, it does not appear that
auroras are involved in a substantial number of UFO reports. No
UFO photographs were attributed to auroras in this study.

A number of purely photographic effects can result in UFO-like
images. Two classes are very common. The first is film namage.
Creases or unusual pressure produce dark images on negatives and
bright spots on prints made from them. Chemical damage during devel-
opment can produce either bright or dark spots on negatives or
prints. The second class is internal reflections, or lens flares
praduced by unwanted light paths through the camera optics. Many
widely circulated UFO photographs are unquestionably the result of
lens flares. Symmetry about a line connecting the flare to a bright
light source in the photograph is usuazlly the clue to identification

of a lens flare photograph.
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Plates 4 and 5 show examples of reported "UFOs'" identified
as film defects, and Plate 6 shows an example of a lens flare (sec
also Menzel and Boyd, 1963).

Man-made objects such as balloons and rocket cxhaust trails,
especially illuminated by a low sun during twilight have also pro-
duced many UFO reports (N.M. aircraft Casc 55). A number of photo-
graphs of bright, nearly stationary point sources in a daylight or

twilight sky may be balloons.

7. Fabricatiens

Fabrications represent a delicate problem. Nowhere in the dis-
cussion of photographic cases have I conclusively labeled one as a
hoax, although I have shown that this hypothesis is entirely satis-
factory in a number of cases.

Hoaxes are not new in UFO investigations. The Maury Island
(Wash.) incident of 1947 has been called "the first, possibly the
second-best, and the dirtiest hoax in UFO history.'" (Ruppelt, 1956).
Photographs allegedly taken by one of the witnesses to the incident
had been '"misplaced,' he said. Eventually, he, a companion, and an
"investigator'" hired by a magazine publisher admitted that the inci-
dent was a fabrication. Before the case was closed, much money and
time had bcen spent, and two Air Force investigating officers had
been killed when their Air Force B-25 crashed during the iaquiry into
the "'sighting.'" According to Ruppelt, the federal government con-
sidered prosecuting the hoaxers, but later abandoned the idea.

Often a photograph apparently fabricated to amuse friends re-
sults in a full-blown UFO report. The friends take the photograph
seriously and tcll others. Eventually a local newspaper prints both
picture and story. From there it may be distributed nationally by
the press wire services, or one of the private UFO investigating
organizations such as APRO or NICAP. In view of the deaonstrable
avocational interest of some persons, especially young persons,
in producing "flying saucer photos," one must be especially wary of
any alleged UFO photo that could have been easily fabricated ander
the circumstances.

Fabrications may be thought of in two broad categorics: ''phys-

ical," of a real object, which is then alleged to be an UF0; or "optical,"”
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the producing by optical and other means of an imuge falsely alleged

to be a real physical entity at the scenc. Retouched negatives, double
exposures, and superimposed images are examples of the latter.
Generally, physical fabrications meet tests of consistence in light-
ing and shadow but fail tests of size or distance. Most commonly,
photographs of models are out of focus, or have inconsistent focus
between the "UFO" and other objects at its alleged distance. Optical
fabrications, on the other hand, may show inconsistencies in lighting
between background and UFO details, or in the case of montages,

image flaws.

Plate 7 is an examp’: of the simplest and most common type of
physical fabrication - a disk-shaped model thrown into the air by
hand. Plates 8 and 9 are examples of more complex fabrications -

a model suspended from a string and a night-time photograph of a
hand-held model illuminated by flashlight. These three photographs
werc made by the writer. Plates 8 and 9 were made for comparison
with the Santa Ana and North East UFO photographs (Cases 52 and 53).

Plates 10, 11, and 12 are examples of optical fabrications made by

the writer.

§. Techniques of Analysis

Photographic evidence acquires probative value only when knuwn
natural phenomena can be ruled out and it can be shown that a fabri- -
cation was not easy or convenient.

Early in the study, it was decided not to select or analyze each
case by a predetermined routine. Rather, cases were studied in terms
of their individual characteristics. Diagnostic characteristics
included such properties as (1) potential stereoscopy, (2) rcports
by multiple visual witnesses, (3) cloud motions, (4) use of haze to
define distance, (5) accurate altitude and azimuth data, 76) structure
and shape of object, (7) geometry of motion, and (8) gcometry of
lighting and shadows. Initial selection of cases to be studied was
also influenced by the degree to which other students of UFO phe-
nomena regarded them as significant.

In the course of the investigation, analysis of the foregoing
characteristics of UFO photographs resulted in our developing u set

of protocols useful in the assigning priorities to UFO photographs
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for study. ‘These results are described in section 10 of this
chapter. i
The cases selected for investigation were analyzed as com-

pletely as possible. The techniques are demonstrated in the case

reports themselves (Part 1V, Chapter 3).

9. Review and Summa.sy

The project gathered information on 35 photographic cases
that occurred in 1966-68. These may be assumed to be a more or
less representative cress-secticn of photographic cases., Of
this 35-case current cross-section only two, Calgary and North
Pacific (Cases 57 and 56,, were initially selected as first priority
cases. On investigation, neither case yielded data deemed to be
of probative value. Seconli priority cases among the 1966-68 group
were Camarillo (identified orobably as airborn debris), Gulfstream
Aircraft (sub-sun), and Sono.a (airborn debris). Many of the re-
maining 1966-68 cases of lower priority had low strangeness or in-
sufficient data for -nalysis.

The final disposition of the 35 cases is summarized in Table 1.
The figures are thought to be representative of UFO photographic
cases. That is, roughly one quarter are fabrications, one quarter
are misidentifications, a quarter have such low information content
as to be unfit for aralysis, another quarter are clearly recorded
but lack sufficient data for analysis. The residual cases that
are genuinely puzzling constitute at most a very small percentage.

In addition to these current cases, 18 older reports, in-
c¢luding some by advocates of the existence of 'flying saucers,"
were also studied.

0f the 35 cases only those in which the nature of the evidence
or the credentials of the witness were judged to have the highest
a priori probability cf producing evidence for an unknown phenomenon
were assigned first prioricy for study. Table 2 shows the class-
ifications finally assigned to these first priority cases. Of
them some 60% were found to be identifiable or to lack probative

value. Two cases

116

s s =



TABLE 1. Class'fication of 35 Current

Photographic Cases

Evidence for probable fabrication
Misidentified natural or man-made phenomena

Insufficient data for analysis (night-tiue
shots, point sources, amorphous blobs, etc.)

Inconclusive data (unidentified unusual ob-
jects shown, but little or no analysis possi-
ble; possible fabrications)

Unidentified after analysis (real objects with
high strangeness)

12
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TABLE 2. Classification of 11 First-Priority Cases

Inconsistencies between testimony and photos,
internal inconsistencies in photos, or
evidence for fabrication

Identified natural or man-made phenomena

Not amenable to analysis

Unidentified after analysis (indication of
real objects with high strangeness),
conceivable but unlikely misiden-
tification of birds, aircraft, etc.

Clearly either a fabrication or an
extraordinary object ("flying saucer'')
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survived analysis: Great Falls (motion pictures of two bright light
sources difficult to reconcile with known aircraft) and McMinnville
(two photographs of a saucer-shaped craft).

Since the selection of older, ''classic'" cases was limited, it
is probable that the '"residual' of unexplained photographic cases
could be increased well beyond these three cases if there were additional
research. Whether or not anything of probative value would be found

is a matter of speculation.
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10. Conclusions

Our experience aiso leads us to conclude that UFO photograpnic
cases can best be selected for study and analyzed on the basis
of the following criteria:

(1) Subjective evaluation Do various photographic factors

(focus, clarity, sharpness, contrast) and the testimony combine to
make the case appear credible? Does it have potential in providing
probative evidence for the reality of an unusual phenomenon?

(2) Known phenomena Is any known phenomenon rationally

acceptable as an explanation of the observation? Phenomena con-
sidered must be based on a wide experience with meteorological,
astronomical, optical, and photographic effects. Can the report
be a case of mistaken interpretation?

(3) Fabrications Can the case be accepted as having been
made in good faith? Are there any signs of tampering with the
negative? (Are the negatives or original prints available?) Do
the negatives represent a continuous sequence? Are focus, sharpness
and other characteristics quantitatively in accord with the
alleged sightings? Are light and shadows internally consistent on

each photo?
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(4) Consistency with testimony In addition to the internal

evidence of the photographs themselves, are the photographs consis-
tent with the witness testimony? Is lighting consistent with alleged
time and direction of sighting? Are time intervals between photos
consistent with testimony?

(5) Physical and geometric tests What peculiar characteris-

tics suggest tests? Is the object in front of or behind any land-
scape features? Is contrast and focus consistent with alleged dis-
tance? What can be learned from motions and time intervals? Can
the flight path be estimated from the sequence of positions and
angular sizes?

The Colorado study of UFO photographic evidence failed
to disclose conclusive evidence of the existence of '"flying saucers."
Nor did it, of course, establish that such objects do not exist. I
believe that it is significant, however, that a number of the most
widely heralded ''classic'' cases were either identified or were shown
to be of little probative value in the present study. This finding
suggests that much of the case for the reality of "flying saucers' has
been built on very inadequate research into widely publicized
reports. Some examples of such cases, the reality of which has
been rejected after intensive study by the project, are summarized
briefly below:

Barra da Tijuca, Brazil, (Case48 ): A magazine photographer
and a reporter allegedly saw and made five photographs of a large
disk that passed overhead. The photographic sequence shows the
disk approeching (edge on) in the distance, and passing by in a
credible series. A report on the case by O.T. Fontes, of Brazil,
(APRO, 1961) 'pronounce(s) them authentic' and purports to establish
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their authenticity with '"top-secret documents' from Brazilian Air
Force files kept since 1951. The documents purport to demonstrate
"the absolute impossibility of a hoax.'" Study of photographs en-
larged from the APRO copies shows that the disk in the fourth
photograph (Plate 30) clearly illuminated from the left, with bold
shadows, but a paln tree as well as other confused foliage on the
hillside below appear to be illuminated from the right. The dis-
crepancy was first pointed out by Menzel and Boyd (1963).

North Eastern (Case 53): Two photographs show a bright,

amorphous object that reportedly swept past four boys who were

photographing the moon at nignt. The image on the photographs is
strikingly suggestive of an out-of-focus plate-like object supported
by a human arm and hand photographed by time-exposure. According
to the original report, (NICAP, 1965) the "arm' was an invisible
gaseous discharge from the UFO. A photograph (p1ate 9) that demon-
strates how such an image can be fabricated was made by taping a
plate to a small handle. The apparent transparency of the ''gaseous
discharge" was simulated by moving the arm during the time exposure.
In the light of such simple reproduction of these photographs, I
have concluded that this case is of no probative value.

Fort Belvoir, Va., (Case 50): Six exposures made on this

Army base show a ring-shaped object being enveloped in a white,
puffy cloud. The photographs were proclaimed as '"First Published
Photos of the Amazing Ring-Shaped UFO" (Rankow, 1967). Aides of
the commanding officer at Fort Belvoir demonstrated to a project
investigator that this was a vortex cloud generated by atomic bomb
simulation demonstrations that were frequently carried out at the
base some years ago. Positive identification was obtained.

| North Pacific (Case 57): Three boys in their back yard photo-

graphed a disk that allegedly passed overhead. The object was not
reported by any other witnesses. The incident was given considerable

publicity and the two photographs were published by APRO. In an
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interview the boys stressed that they had accurately re-enacted

the eveat and that the time interval between the two photographs
was very short, about eight seconds; however, the cloud patterns
were markedly different. Separately confronted with the marked
discrepaicy in cloud structure between the two photographs, the
boys each said they could not account for it, though they reaf-
firmed the story of the sighting. The photographs cannot therefore
be considered as satisfactory evidence for the existence of

"flying saucers."

Santa Ana, Calif., (Case 52): A traffic engineer, of good
reputation, with excellent references, and with experience as a
former policeman, allegedly saw and made three photographs of a
metallic disk and a fourth photograph of a vortex smoke ring
allegedly left by the departing disk. Interruption of radio

transmissions from his vehicle, reportedly associated with the
presence of the disk, was confirmed by the engineer’s supervisor.
The series of photographs has been widely published and widely
regarded as one of the best cases. Detailed investigation re-
vealed several serious discrepancies. For example, a study of

the weather data at surrounding stations indicates that an early
morning cloud cover had entirely dissipated well before the report
was made, vet the fourth photograph shows a background of moderately
dense, gray clouds. Other circumstances surrounding these photo-

graphs reduce further their probative value.
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In the course of my stuiy I was able to simulate effectively the
first three photographs by suspending a model by a thread attached
to a rod resting on the roof of a truck and photographing it (Plate 8).

Without assuming the truth or untruth of the witness' story, this has
led me to conclude that the case is of little probative value. r
Vandenterg AFB, Celif., (Case 51): Tracking films from a rocket

launch show a bright object apparently rushing up past the rocket

just after second stage ignition. The films were first described in

a textbook (Baker, 1967). The film sequence wa:s taken very seriously
because several cameras in different locations simultaneously recorded
the object. Interest in the case was heightened by its resemblance

to a number of apocryphal accounts of UFOs pacing rockets. The Colo-
rado project at once obtained the films through official chanuels.
Tracking data showed that the rocket was moving teoward the horizon
past the calculated position of Venus at the time.

To summarize conclusions relating to UFO photographs:

1. About half of the photographic reports are clearly identifiable
as known phenomena or can be demonstrated to contain internal geometric
or other inconsistencies.

2. About half can be ultimately classified as being inconclusive
or presenting insufficient data to furnish probative evidence of an
unknown phenomenon. Most single-witness cases must fall in the latter
category. Most night-time photographs, point-source objects, and
amorphous objects without background or foreground must be relegated
to this category for lack of satisfactory quantitative tests that
can be performed on them. [

3. A number of cases initially described publicly by UFO en-
thusiasts as representative of the strongest evidence for the reality |
of extraordinary aircraft were either conclusively identified as

ordinary phenomena or shown to have serious internal inconsistencies.
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4. The number of identified or fraudulent cascs is irrelevant
to the existence or non-cxistence of extraordinary objects or "fly-
ing saucers."

5. A very small fraction of potentially identifiable and in-
teresting photographic cases remain unidentified.

Some conclusions relating to these residual photographic ases
are:

1. None of them conclusively establishes the existence of
"flying saucers,' or any extraordinary aircraft, or hitherto un-
known phenomenon. For any of these cases, no matter how strange or
intriguing, it is always possible to "explain" the observations,
either by hypothesizing some extraordinary circumstance or by alleging
a hoax. That is to say, none of the residual phutographic cases in-
vestigated here is compelling enough to be conclusive on its own.

2. Some of the cases are sufficiently explicit that the choice
is limited to the existence of an extraordinary aircraft or to a
hoax.

3. The residual group of unidentifieds is not inconsistent
wi-h the hypothesis that unknown and extraordinary aircraft hav~
penetrated the airspace of the United States, but none yields
sufficient evidence to establish this hypothesis.

In summary, about 10% of the photographic cases .asn initislly
be selected as "first priority" cases, i.e. interssting and detail::
enough to investigate. After investigation, thore remains a smsll
residual, of the order of 2% of all cases, chat appears tc represem
well recorded but unidentified or unide:.tifiabie objecis that are
airborne - i.e. UFOs. Yet there is .nsufi:cient evidence to assert
that any one of these represents an unusual o extra:rdinary phenome..on.
We find no conclusive evidenc.: of unidentified aircraft or "flying
saucers . The photigraphic datz hax been poorly presented in the p.st,
and the frequency of hypothetical "flying saucers' appexrs such
smaller than has been popularly as>:med; iz may be zero. The preseat
data are compatible with, but dc no: establish eithor the hypothesi.
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tiat (1Y vhe entire UFO phenomerurn iy a nyoduct of misidentification,
poor reporting, dand fabrication, or that (2) a very small part of the
UFO pheinomenon irvelves ext raordinary events.
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Chapter 3
Direct Physical Evidence

Roy Craig '

Several types of physical effects have been presented as evidence
that an object of unusual nature had been present at a given location.
Such effects consist of: (1) markings on ground, vegetation, or objects
with which an UFO, as something from an UFD, reportedly made direct or
indirect physical contact; (2) material residue allegedly deposited from
or by an UFO; and (3) articlcs or portions of articles manufactured by
intelligent beings, but reportedly not produced by known cultures. A fourth
known conceivable type of physical evidence, consisting of a non-earthly
or captured "flying saucer,'" would be most impressive as evidence. The
existence of this type of evidence has been suggested by some reporters,
such as Moseley (1967), who reported the claim that a captured flying
saucer was held at a military base in Ohio, and Alten (1959), who pre-
sented a photograph of a tiny humanoid creature and four adult Earth
residents, claiming that the creature was a crewman of a saucer which
crashed near Mexico City in 1950. During the course of this study, how-
ever, no indication was found that this fourth type of evidence has ever

existed.

1. Markings Allegedly Made By UFOs

Claims of evidence of the first type are common. UFQO reports
contain numerous descriptions, often with supporting photographs of
saucer ''nests'" -- arcas where soil, grass, cattiils, or other vegeta-
tion had been flattened, burned, broken off, or blown away, allegedly
by an UFO that landed or hovered there. The Lorenzens (1967) also have

described six cases in which sets of circular or wedge-shaped depressions
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were allegedly made by the landing legs of unidentified

vehicles. A number of other cases of the landing-gear imprint type
have been reported, including incidents at Presque Isle State Park, Pa.,
31 July 1966; South Hill, Va., 21 April 1967; and Tucson, Ariz., 9
October 1967. These three cases were examined and analyzed by Project
Blue Book. flall (1964) and others have listed other cases in which
ground impressions are claimed as evidence that unknown physical objects
had been present. Hall's listing also includes a half dozen 'nest"
reports, and a 13-ft. ring imprint of a general type earlier reported

in a case described by Maney and Hali (1961).

Reports of ring imprints are not uncommon. Four cases, involving
ring imprints generally about 30 ft. in diameter and 6 - 12 in. wide
were reported in August and September, 1967, in three different Canadian
provinces. In Camrose, Alberta six different rings were reported.
Photographs of the Camrose rings were received by this project for
evaluation.

Cla.ms of the saucer nest type of evidence were made in a few of
the current cases investigated by the field teams (e. g. Cases 22 ,

25 , 38 ). In some cases, the '"nest'" seemed imaginary. In other
cases, the reality of an imprint, of a type which conceivably could
have been made by a large saucer or by a being from a saucer, was
evident (as in case 22 ). However, in all such cases, it was impos-
sible to establish as factual the claims that the imprints actually
were made by an extraordinary object or being.

If the evidence displayed could have been the result of human or animal
activity, or lightning or other natural events, the probability that
it was so caused is much greater, in absence of independent evidence
to the contrary, than the probability of its creation by an extra-
terrestrial vehicle or being: therefore, the burden of proof must

lie with the person claiming a strange origin.
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The independent evidence most frequently claimed is presence of
unusual radioactivity at the site. In cases where such claims were
checked by our field teams, ( 32 , 42) the claim was found to be

untrue. In one case ( 22 ), radioactive material was found to be

present by Canadian investigators and in other cases, (e. g. Fisherville,

Va., 12-21-64) which could no longer be checked, testimony by persons
other than the UFO observer supported a claim that the site was found
to be radioactive. In such cases, however, if radioactive material
actually were present, the possibility that it was placed there by
humans cannot be ignored. If humans are known to have visited the
site before official confirmation of presence of radioactive material
has been made, and the material found is either a naturally occurring
radioactive mineral or a commercially available luminous paint, the
presence of this material serves to weaken any claim of strange origin
of the markings.

The existence of an imprint of odd shape or a circular areas of
crushed vegetation often can be established. Its mere existence does
not prove, however, that the marking was made by a strange being or
vehicle. Demonstration of a connection between such markings and
strange objects has thus far not been accomplished. Attempts to
establish such connection must still depend upon personal testimony.
Generally, personal testimony includes the reported sighting of an
UFO in the area of the discovered imprints or nest. Quite frequently,
however, UFO origin of the markings is assumed, even though no UFO
was seen in the area near the time the markings must have been made.
This was true of the Camrose rings, whose appearance did not differ
markedly from tracks left by wheels of farm vehicles. In case 38 ,
"nests" were 1eportedly discovered in the forest just after the field
team investigated a multitude of UFO reports in the region. The
project sent photographs of these circular patches of forest damage

to Dr. Carl E. Ostrom, Director of Timber Management Research, U. S.
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Forest Service, for comment. [Dr. QOstrom listed four natural causes

of such patches of forest damage. He indicated that members of the

Forest Service had observed similar damage in other regions under ecological

conditions similar to those in the area in which these ''saucer nests"
were reported. Although UFOs had been reported in the general region,
there again was no direct connection between them and the patches of
timber damage, the existence of which could be accounted for by quite
earthly processes.

Generally there are no physical te-ts which can be applied to a
claimed saucer landing site to prove the origin of the imprints.
Occasionally, the degree of compacticn of soil by UFO "landing legs"
is presented as evidence that the force was extraordinary. However,
if the compaction could have been achieved by a human with a sledge
hammer, for example, compaction measurements are of little significance,
since they do not yield information regarding the cause of compaction.
Chemical tests of soil can sometimes be used to disprove a claim, but
are not likely to support a claim of strange origin of markings, since
there is no obvious reason to expect chemical alteration. For example,
samples of soil from a golf course at Port Townsend, Wash. were submitted
to this project for analysis (Case 1406P, 1074T, project files). One
sample was taken from a burned area where an UFO, reportedly observed
earlier by several youngsters, was assumed to have touched down. Com-
parison samples from unaffected areas nearby were also studied. Gas
chromatography showed the existence of hydrocarbon residues in the sample
from the burned area, indicating that gasoline or other hydrocarbon had
been used to make this particular 'saucer nest." An empty lighter-

fluid can was found in the area a few hundred yards away.

2. Material Allegedly Deposited by UFOs
An elusive macerial, called '"angel hair" in UFO publications, is

sometimes repor.ed to have been deposited by UFOs. Seventeen cases
involving "angel hair" were listed by Maney and Hall (1961) for the
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period 1952 through 1955. In fourteen there was an associated sighting
reported of an UFO. The "angel hair'" is described as a fibrous material
which falls in large quantities, but is unstable and disintegrates and
vanishes soon after falling. It has also been described as filaments
resembliig spider webs, floating down to carth, hanging from telephone
wires and tree branches and forming candy-floss-like streamers. These
streamers, which sometimes are reported to cover areas as large as 0.25
sq. mi., also are repoited to vanish on touch, burn like cellophane when
ignited, and sublime and disappear while under observation. A somewhat
similar evanescent residue, described as a luminous haze or a misty,
H smoke-like deposit, was reported in three cases discussed by the Lorenzens
g (1967), and '"angel hair" cases are also described by Michel (1958), who
a suggested that the material be collected and preserved at low temperature
for crystal structure study by X-ray diffraction. Hall (1964) has
statec that many deposits of '"angel's hair' have been nothing but cob-
webs spun by ballooning spiders, On at least one occasion, he wrote,
small spiders have actually been found in the material. In other cases,
the composition or origin of the '"angel's hair" is uncertain. During the
course of this study, one sample of dry white powder was submitted to
the project tor analysis. It had been ccllected from beneath the eaves
of a house over which "angel hair'" was reported to have settled, leaving
a sticky deposit. (Project files 1406P, 1074T). Since the major cationic
component of this powder was titanium, it was concluded that the powder
was the residue of a commonly used house paint containing a titanium
oxide pigment. Few recent UFO reports have involved material of the
"angel hair' type.

A second type of material often is assumed, because of the cir-
cumstances of its appearance, to have been dumped by UFOs. The material

is commonly referred to as 'space grass," and has appeared unexpectedly
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in {ields and yards after falling from the sky. Generally, no sighting
of identified or unidentified objects is associated with the fall. The
material is composed of metallic threads of lengths varying from a
fraction of an inch to a foot or more, generaliy with many threads inter-
twined into a loose mass. Typical material of this type is described
by Keel (1967), who suggests that UFOs are using the carth as a kind
of garbage dump. Actually, "space grass" is aluminum 'chaff' of the
various sizes and types used by military aircraft to confuse tracking
radar (see Section VI, Chapter 5).

Sariples of material sent to the project for analysis because
of their assumed UF0O association were most commonly ''space grass.'" The
first sample was received from observers of two ''space ships' reported
over Manhattan Beach, Calif., on 5 February 1957. The material appeared
24 hr. after the sighting and was reported to have been radioactive when
found. It was not radioactive when received. Analysis demonstrated it
to be 1145 alloy hard aluminum foil chaff dipoles with both a slip and
a stripe coating applied to the surface of the foil. Since the slip
coating was color coded red, it could be identified as a product of the
Foil Division of Revere Copper and Brass Incorporated, Brooklyn, N. Y.
The company identified the chaff as its product. This chaff could have
been dropped by aircraft. It also could have been carried aloft by
sounding rockets or balloons, and released at high altitudes for radar
tracking. It is certain, however, that this sample of ''space grass,"
like other such samples submitted to the project for analysis, had a

quite earthly origin, and was not deposited by vehicles of extra-terrestrial

origin.

3. Parts of UFOs, or UFO Equipment

Frank Edwards (1966) discusses three cases in which an UFO or
part of an UFO is claimed to have been recovered : (1) a flying disc
was reported to have crashed on Spitzbergen Island in 1952 and

to have been recovered, badiy damaged but intact, by the Norwegiarn
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Air Force; (2) a 1 1b. fragment from a 2 ft., diameter glowing disk which
was reportedly intercepted over Washington, D. C., in 1952; and (3) a
3,000 1b. mass of "strange metal' was found about 1 July 1960, in the

St. Lawrence River in Quebec, and considered by a Canadian UFO investigator
to be possibly a portion of a very large interstellar device which came
into this solar system at an unknown time in the past.

Efforts have been made to determine to what degree any of these
claims might be factual. In the Spitzbergen case, Mr. Finn Lied,
Director, Norwegian Defence Research Establisment, replied that the
only articles he knew of having been recovered in Norway have been traced
back to rocket and satellite hardware. Mr. Tage Eriksson, of the
Research Institute of National Defence, Sweden, replied that neither
the Swedish Air Force nor the Research Institute of National Defence
has at any time taken part in an investigation of a crashed UFO in
Spitzbergen or elsewhere. A U. S. Air Intelligence Information Report,
dated 12 September 1952, revealed that the Norwegian government knew
nothing of such an ocbject. The story apparently was the work of
a West German reporter. It first appeared in the German newspaper
"Berliner Volksblatt" for 9 July 1952. The original newspaper report
stated definitely that the silver discus-like body was 48.88 m. in
diameter and made of an unknown metal compound; its meters and instru-
ments had Russian symbols, and it appeared to have a range of some
30,000 km. Significantly, the aspects of this first report implying
that the vehicle was of Russian origin have been selectively neglected
by subsequent writers, particularly those who urge that the claimed
wreckage is extra-terrestrial in origin. It seems well established
that this story has no basis in fact.

Representatives of Air Force Project Blue Book claimed no knowledge

of the disc fragment discussed by Edwards, who claimed the successful
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search for this fragment was confirmed by Lt. Cdr. Frank Thompson of
the U.S. Navy. The fragment, said to have been dislodged by gunfire
from a Navy jet, reportedly fell to the ground, where it was found,
still glowing, an hour later by U.S. military ground search crews.
Reports of UFO events over Washington, D. C., in 1952 contain no
reference to such a gunfire incident. If such a fragment did exist
and was classified "Secret'" as was claimed, its existence and where-
abouts would not necessarily be revealed to this project. A request
for official confirmation that the claimed fragment did or did not
exist and does or does not exist was forwarded to U.S. Air Force
Headquarters. A reply was received from J. W. Clinton, by direction
of the Chief of Information, Department of the Navy. Mr. Ciinton
indicated that a thorough search of all Navy records available failed
to reveal any account of a Navy jet fighter's encounter with an UFO
in July 1952 or at any other time. Perhaps more significant, however,
were the facts that Navy records of the year 1952 carried only one
Frank Thompson, an individual who had retired from active duty several
vears before 1952 with the rank of lieutenant, not lieutenant commander.
Navy fighters based near Washington were armed only for firing practice
conducted far out at sea over a restricted firing arca. Navy aircraft
armed with live ammunition, Mr. Clinton pointed out, would have been
usurping an Air Force function if they had been present over Washington,
D. C., as interceptors. Mr. Clinton concluded: '"The incident is not
beyond the realm of possibility, but due to the nature of the Navy's jet
operations about the Washington, D. C. area at the time, it was very
highly unlikely."

The 3,000-1b. mass of metallic material from the St. Lawrence River

was the subject of several communications received by this project. Among

these was a letter from Mrs. Carol Halford-Watkins, Secretary of the
Ottawa New Sciences Clup (Project file 1326-P). The Club now has custody
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of the specimen. The Club does not claim that the piece of metal is,
in fact, part of a spaceship; however, its members do not reject this
possibility. Mrs. Halford-Watkins generously offered samples of the
material for analysis and provided photographs of the object and a
description of details of the find and analyses of the material. The
Canadian Arsenals Research and Development Establishment (CARDE) had
examined the non-homogeneouvs matc-ial, and described it as high-manganese
austenitic steel. CARDE personnel considered the material the normal
product of a foundry, consisting of slag with scmi-molten scrap
imbedded in it. The object was not believed to have fallen in the
location where it was found, which is near Quebec City, in a channel
of the St. Lawrence River which carries water only at high tide, for
there was no crater nor splattered material in the vicinity.
A Quebec newspaper had reported that a fiery object fell out of
the sky with an accompanying sonic boom rocking the area, prior to
discovery of the massive metal in the river. Members of Ottawa New
Sciences Club who investigated, however, were unable to find anyone
in the area who had actuazlly heard or seen the vbject fall. Since no
connection could be seen between the existence of this metal or slag
and the UFO question, no further analysis of the material was undertaken
by the project. This writer examined the metallic mass at Ottawa and
agreed with the CARDE conclusion that it was ordinary foundry waste.
Examination of claimed evidence of any of the three general types
revealed a tendency of some persons to attribute to UFOs any track
material, or artifact which seemed unusual and strange, even when there
had been no sighting of an UFO in the vicinity. The 3,000 1b. metallic
mass is one example. Another example was a ground depression and connect-
ing system of crooked, thread-like tunnels found near Marliens, France,
on 9 May 1967, and reported in The Flying Saucer Review (1967). The
radar chaff "space grass' described above also il'ustrates this tendency.
Metal spheres, a foot or two in diameter, have aiso been found in fields
or woods and reported as mysterious UFOs or UFO evidence. These hollow .

spheres actually are targets used to calibrate radar sets. One such

.

object, not considered an '"UFO" by the finder in this case, but arousing
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widespread intcrest, was found on an Arkunsas furm on 3 November 1967. The

sphere had been manufactured by the Universal Metal Spinning Company of
Albuquerque, N. M. for the Physical Gcience Laboratory of New \fexico State
University at Las Cruces. These spheres, according to the manufacturer,
are made of aluminum, vary in diameter from 3-3/16 in. to 28 in., and are
deployved from aircraft, balloons, or rockets. In ordinary use, they

fall freely, reaching a terminal veiocity of about 90 mph. They are
normally dropped only in uninhabited regions. Such spheres, found in
Australia,were mentioned in an UFO context by Edwards (1967).

A S in. metal object found on a lawn in Colorado, near a burned spot
its own size where it evidently had struck while still hot was thought
perhaps to have fallen from outer space during the night, since it
was not on the lawn when it had been mowed the previous day. This
object was easily identified as the power lawn mower's muffler.

Any artifact reportedly found at the site of an alleged UFO
landing, collision, or explosion presents the primary problem of estab-
lishing a relationship between the artifact and the UFO. During the
course of this study reports reaching us of events from which such
artifacts might be recovered have invariably been sufficiently vague
and uncertain to make doubtful the reality of the event described.
Anclysis of the artifact is therefore meaningless unless the anelysis
itself can demonstrate that the artifact is not of earthly origin.
Samples of material were submitted to this project from two reported
events which occurred during project operation. In one case (42)

a tiny irregular piece of thin metal had reportedly been picked up

from among the beer-can tabs and other earthly debris in an area beneath
the reported location of a hovering UFO. [t was said to have been
picked up because it was the only object in the area that the local
investigator could not identify immediateiy. Analysis showed the

sample to be composed chiefly of iron. No additional effort was made
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to prove that it was or was not a picce of corroded mectal can, for
project investigators saw no reason to assume it was related to the
UFO, even if the reported UFO were real. In the other case,
two metal samples were submitted, through APRO headquarters, reportedly
from the site of an UFO-automobile collisicn of 16 July 1967. One
of these, a tiny piece of thin, rolled metal, was shown by analysis
to be an alloy of magnesium, aluminum, and zinc. The other sample,
weighing several grams, was an iron--chromium-.-manganese alloy in
unworked, crystalline state. Large crystals extending from one surface
suggested this sample had solidified at the edge of a vessel from which
the rest of the melt had been poured. Both of these materials could
be preduced by conventional technology. Proof that they are residue
from a strange object would require demonstration that they were
actually found at the site; that they were not there prior to the reported
UFO event and could not have been brought there by the automobile or by
other means subsequent to the event; that there was dependable continuity
of custody of samples between discovery and analysis; and that there
was, indeed, an UFO involved in the reported event. In other words, the
existence of these materials, since they are easily producible by
earthly technology, can not serve as evidence that a strange flying
object collided with the automobile in question.

One case described at great length in UFO literature (Lorenzen, 1962)
emphasizes metal fragments that purportedly fell to earth at Ubatuba,
Sao Paulo, Brazil from an exploding extra-terrestrial vehicle. The
metal was alleged to be of such extreme purity that it could not have
been produced by earthly technology. For that reason, this particular
material has been widely acclaimed as a fragment of an exploded flying disc.
Descriptions of the material's origin and analyses occupy 46 pages of the
Lorenzen book and the material is referred to ia a high percentage of

UFO writings. These fragments of magnesium metal -- undoubtedly the
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most famous bits of physical evidence in UFC lore -- were generously
loaned to the Colorado project by Jim and Coral Lorenzen of APRO for
analysis,

The story which associated these fragments with an UFO is even more
tenuous than most UFO reports, since the observers could never be
identified or contacted because of the illegibility of the signature on
the letter which described the event. According to the account by
Olavo T. Fontes, M.D., a Rio de Janeiro society columnist wrote, under
the heading, '"A Fragment From a Flying Disc"

We received the letter: 'Dear Mr. Ibrahim Sued. As

a faithful reader of your column and your admirer, I wish to

give you something of the highest interest to a newspaperman,

about the flying discs. If you believe that they are real,

of course. I didn't believe anything said or published about

them. But just a few days ago I wes forced to change my mind.

I was fishing together with some friends, at a place close to

the town of Ubatuba, Sao Paulo, when I sighted a flying disc.

It approached the beach at unbelievable speed and an accident,

i.e. a crash into the sea seemed imminent. At the last moment,

however, when it was almost striking the waters, it made a

sharp turn upward and climbed rapidly on a fantastic impulse.

We followed the snectacle with our eyes, startled, when we

saw the disc explode in flames. It disintegrated int~ thou-

sands of fiery fragments, which fell sparkling with magnificent

brightness. They looked like fireworks, despite the time of

the accident, at noon, i. e, at midday. Most of these fragments,

almost all, fell into the sea. But a number of small pieces

fell close to the beach and we picked up a large amount of

this material - which was as light as paper. | am enclosing

a sample of it. I don't know anyone that could be trusted to



whom I might send it for analysis. I never read about a

flying disc being found, or about fragments or parts of a

saucer that had been picked up. Unless the finding was

made by military authorities and the whole thing kept as

a top-secret subject. I am certain the matter will be of

great interest to the brilliant columnist and I am sending

two copies of this letter - to the newspaper and to your

home address.'

From the admirer (the signature was not legible),

together with the above letter, I received fragments of

a strange metal.....

Following the appearance of this account, the claim was published
that analyses of the fragments, performed by a Brazilian government
agency and others, showed the fragments to be magnesium of a purity
unattainable by production and purification techniques known to man
at that time. If this proved to be true, the origin of the fragments
would be puzzling indeed. If it could then be established that the
fragments had actually been part of a flying vehicle, that vehicle
could then be assumed to have been manufactured by a culture unknown to
man.

The first step in checking this claim was independent analysis
of the magnesium fragments, and comparison of their purity with
commercially produced pure magnesium. A comparison sample of triply
sublimed magnesium, similar to samples which the Dow Chemical Company
has supplied on request for at least 25 years, was acquired from
Dr. R. S. Busk, Research Director of the Dow Metal Products Dept., Midland,
Mich. Since it was assumed that extremely small quantities of impuri-
ties would need to be measured, mneutronactivation analysis was selected
as the analytical method. The samples were taken to the National Office

Laboratory, Alcohol and Tobacco Tax Division, Bureau of Internal Revenue,
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at which the personnel had no special interest in the UFO question.
The neutron irradiation and gamma spectromctry were personally ob-
served by this writer. The analysis was performed by Mr. Maynard .J.
Pro, Assistant Chiet, Research and Methods Evaluation, and his associ-
ates. Original irradiation data and gamma-spectrometer read-out tapes
are preserved in project files.

The material irradiated was a chip broken from the main fragment.
It was immersed in HCl to remove surface contamination. After washing,
the sample presented a bright, shiny, metallic surface. The absence
of chlorine emissions .n the gamma-ray spectra after neutron activation
showed both that washing had been thorough and that chlorine was not
present in the sample itself. The concentrations of eight impurity
elements were measured. Results are given in parts per million parts

of sample, with limits of error estimated on the basis of greatest
conceivable error. The "UFO fragment' compared with the Dow material

as follows:

Parts Per Million
Element Dow Mg. Brazii UFQ
Mn 4.8 £ 0.5 35.0 £ 5,
Al not detected (-5) not detected (<10)
In 5. &1 500. * 100.
Hg 2.6 * 0.5 not detected
Cr 5.9 £ .12 32.0 *+ 10,
Cu 0.4 + 0,2 3.3 +1.0
Ba not detected 160. *+ 20,
Sr not detected 500. ¢ 100.
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Mn, Al, Zn, Hg, and Cr values were obtained from direct gamma
spectrometry and half-life measurement; Cu, Ba, and Sr values were
obtained by gamma spectrometry after radiochemical separation of the
elements. In the latter cases, known standard samples of these
elements were irradiated and analyzed concurrently with the specimen.
Results, within the limits of error indicated, should be quite
dependable. Since spectrographic analyses routinely performed on
purified magnesium show no other elements present at concentrations
of more than a few parts per million, the analytical results pre-
sented above show that the :laimed UFO fragment is not nearly as
pure as magnesium produced hy known earthly technology prior to
1957, the year of the UFO report.

The neutron activation analysis also was utilized as a means of
checking the magnesium isotopic content. Thz suggestion had been
made (Jueneman, 1968) that the fragment might be composed of pure
MgZ6, and therefore the magnesium isotopic content of this fragment
should be determined. The suggestion was based on assumed qualities
of such a pure 1isotope and on a density figure of 1.866 gm/cc, which
had been reported for the center of one of the magnesium pieces
"as; determined in replicate using a Jolly balance" (Lorenzen, 1962).
It is interesting that this figure was chosen over the density figure
of 1.7513 gm/cc, also reported in the Lorenzen book, which was deter-
mined at a US Atomic Energy Commission laboratory by creating a

liquid mixture in which the fragment would neither float nor sink,

and measuring the density of the liquid. The quantity of Mg27 isotope

2
produced by neutron activation [Mg : (n, gamma) Mg27], as determined
by gamma spectrometry after activation, showed that the Brazil sample
did not differ significantly in Mg26 isotope content from other mag-

nesium samples.
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Although the Brazil fragment proved not to be pure, as claimed,
the possibility remained that the material was unique. The high content
of Sr was particulary interesting, since Sr is not an expected impurity
in magnesium made by usual production methods, and Dr. Busk knew of
no one who intentionally added strontium to commercial magnesium.

The sample was, therefore, subjected also to a metallographic and
microprobe analysis at the magnesium Metallurgical Laboratory of the
Dow Chemical Company, through the cooperation of Dr. Busk and Dr. D. R.
Beaman. Again, all work was monitored by this writer. Microprobe
analysis confirmed the presence of strontium and showed it to be uni-
formly distridbuted in the sample (see Case 4 ). In all probability,
the strontium was added intentionally during manufacture of the material
from which the sample came. Metallographic examinations show large,
elongated magnesium grains, indicating that the metal had not been
worked after solidification from the liquid or vapor state. It
therefore seems doubtful that this sample had been a part of a fabri-
cated metal object.

A check of Dow Metallurgical Laboratnry records revealed that,
over the years, this laborator)y made experimental batches of Mg alloy
containing from 0.1% - 40% Sr. As early as 25 March 1940, it proauced
a 700 gm. hatch of Mg containing nominally the same corncentration of
Sr as was contained in the Ubatuba sample.

Since only a few grams of the Ubatuba magnesium are known to exist,
and these could lLave been produced by common earthly technology known prior
to 1957, the existence and composition of thesc samples themselves reveal no
information about the samples' origin. The claim of unusual purity of
the magnesium fragments has been disproved. The fragments do not show
unique or uncarthly composition, and therefore they cannot be used as
valid evidence of the extra-terrestrial origin of a vehicle of which

they are claimed to have been a part.
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4, Conclusion

This project has found no physical evidence which, in itself,
clearly indicates the existence in the atmosphere of vehicles of
extraordinary nature. bBelief in the existence of such vehicles, if

such belief is held, must rest on other arguments.
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Chapter 4
Indirect Physical Evidence
Roy Craig

1. Introduction

Reports of unidentified flying objects, particularly those reported
to have come quite close to the observer, frequently describe physical
effects due to the presence of the UFO. The most frequently claimed
effects are electric or electromagnetic in nature. They include unexplained
stoppage of automcbile motors; failure of automobile headlights; inter-
ference with radio, T.V., and electric clock operation; power failures;
magnetic field disturbances; and sudden temporary increases in gamma
radiation levels. One publication (Hall, 1964) lists 106 UFO cases in
which electromagnetic effects are a significant feature of the UFO report.
Forty-five of these involve stalled automobile motors, generally accompaniecd
by headlight failure,

Physiological effects of UFOs are also frequently reported. They
include strange reactions of animals, feelings of pressure, heat, or
"prickly sensations," and, occasionally, lapse of consciousness by a
human observer.

While such physical or physiological effects are frequently reported,
they are not invariably a part of UFO reports. Some report stoppage of
the observer's automobile, while others chase the UFOs in their cars, the
operation of which is unimpaired. Our field teams also have noted that
strange animal reactions, and even interference with telephone operation,
have been claimed in cases in which the UFQO was later identified as a
bird or a plastic balloon. Such instances confuse the issue, but do not
prove that in other cases there is no relation between claimed unusual

physical and psychological effects and UFO sightings.
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Claims of strange animal reactions or unusual human sensations when

an UFO is near cannot be verified by examination of residual evidence,

for no physical evidence remains after the event. Certain physical effects,

however, might be expected to leave a detectable alteration in the affected

object, or a permanent record of an instrumented measurement of a physical
quantity. Attempts to find and examine such evidence are reported in
this chapter.

One expected physical effect is noteworthy because of its absence.
In numerous reports, the UFO is seen, visually or by radar, to be moving
at presuned speeds far exceeding the speed of sound, yet no sound,
particularly no sonic boom, is heard. Our present knowledge of physics
indicates that any material object moving through the atmosphere at such
speeds would necessarily create a pressure wave in the atmosphere result-
ing in a sonic boom. This expected physical effect is discussed in

Section VI, Chapter 6.

2. Radiation Level Excursions

In 1952-53, Project Blue Book personnel investigated clzimed corre-
lations of visual sightings of UFOs with rapid rises of radiation counts
on radiation-detecting devices (Blue Book, 1953). The events aliegedly
occurred near Mt. Palomar Observatory in October 1949, and at the Los
Alamos Scientific Laboratery in 1950, 1951, and 1952. Air Force inv~sti-
gators examined their records and searched, as well, for reports of
unrecorded UFO sightings. They found no evidence of UFO observations
which would correlate with the Los Alamos high-radiation occurrences.

The Blue Book investigators also reviewed a Navy report of the
October 1949 incidents at Mt. Palomar. According to the Air Force report,
on two occasions at Mt., Palomar at the same time that radiation detectors

indicated a sudden burst of radiation, ''personnel from the observatory

observed something in the air."
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In one instance, according to the Navy report, the observed object
was judged to have appeared similar to a bird. In the other the similarity

was to a formation of aircraft. There was strong indication that, what-

ever the identities of the observed object, the observations and the
radiation excursions were strictly coincidental.

No instances of radiation excursions coincident with UFO sightings
were reported to the Colorado project, which has therefore not had an
opportunity to study at firsthand any possible relationship between such

events.

3. Terrestrial Mggpetic Disturbances

Popular lore associates the presence of UFOs with local disturbances
of the earth's magnetic field. "UFO detectors' have been designed to
sense such disturbances, sounding an alarm when a sudden change in the
magnetic field alters the orientation of a magnet in the ''detector."

During the investigative phase of this project, an observer near
Denver, Colo., reported that his detector had sounded. He telephoned
project headquarters to inform us that he had sighted an UFO overhead.
Responding to this call, project investigators drove to the scene and
otserved a light in the daylight sky pointed out to them by the observer.
They watched the light move westward at a rate later calculated to be
15%/hr. Its coordinates during the period of observation were those
of the planet Venus.

The project attempted to verify reports of the association of
magnetic disturbances with UFO sightings in the Antarctic during the
period March-September 1965 (Project file 1257-P). In this effort the
project was greatly assisted by Commander Jehu Blades of the NROTC unit
at the University of Colorado. C(mdr.Blades had served as commanding
officer of the U.S.Antarctic "wintering-over'" party at McMurdo Station
in 1965. Argentine newspapers had given extensive coverage to a report
that on 3 July 1965 personnel of the Orcadas Naval Station in the
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Antarctic observed the presence of a strange luminous body simultaneously
with a small deviation in the earth's magnetic field. The episode lasted
for 40 min. Information from the British Antarctic Survey (Blades, 1967)
indicated that the British station at Deception Island had received
reports of moving colored lights seen from the Argentine station on
Deception Island on 7 June, 20 June, and 3 July 1965; from the Chilean
station on the latter two dates, and from the British station or 2 July.
An UFO observed by two men on 20 November 1965, at an Antarctic field
approximately 74° 30'S, 17°00'W, was judged to have been a radiosonde
balloon launched from the British station at Halley Bay.

Base Commander C.D. Walter, of the Fritish base at Deception Island
recalled receipt, during the early winter of 1965, of a variety of UFO
reports from the Argentine station. Reports subsequently came from the
Chilean station. The phenomena seen by the Chileans were reported as
being above the Argentine base, while those seen by the Argentinians
were reported as located above the Chilean base.

Mr. Walter reported that the one observation reported by a member
of the British base was made by the cook at the base and was looked upon
as rather a joke. There also was a suggestion that practical jokes were
being played upon the commandant of the Argentine base.

No UFO observations on Deception Island were made by scientific
personnel. Mr. Walter also mentioned that a nacreous cloud was observed
at the British Base F on the Argentine Islands on 4 July at the -ame
time as a defect developed in the magnetic instruments. While the instru-
ment fault was soon corrected, misinterpreted radio reports of the
event may have led to UF0 interpretations, and even tv claims of mag-
netic effects of the UFO.

Dr. Erich Paul Heilmaier, Director of the Astronomical Observatory,
Catholic University of Chile, reported that observations of white luminous
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flying objects, made by nine people at the Chilean '"Presidente Aquirre
Cerda" Antartic base or 3 July 1965, were made by untrained persons,

and suggested that reports of the observations should be accepted with
reserve. The objects were said to have been seen for 20 minutes as they
crossed the SW end of Deception Island travelling at '"fuil speed' in

a NW-SE direction, at 45° elevation.

Accorcing to Dr. Heilmaier's information, the phenomenon was also
observed at the British base and the Argentine station, and variations
of the magnetic field were recorded by magnetometers at the Argentine
station. [Ur. Heilmaier was unable to supply details of these observa-
tions.

Capt. Jose Maria Cohen, Argentine Navy, reported that the magnetic
variations registered on the Deception Island instruments were not out-
side the limits of normal variation.

Microfilm copies of magnetcgrams recorded at the Orcadas Observa-
tory on 3 July 1965 were obtained and examin.d. The magnetic deviation
recorded during the reported UFO sighting was small, an order of magni-
tude lower than deviations observed during magnetic storms, and well
within normal daily fluctuations. C(onsequently, we must conclude that
the 1965 Antarctic expedition reports offer little convincing evidence
that an unidentified object caused a terrestrial magnetic disturbance.
No data which could serve as firm evidence that an UFO caused a mag-

netic disturbance have been brought to our attention.
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4. Automobile EE&;nc Malfunction and Hcadl{gpt Failure

Reports of temporary stalling of automobile motors by UFOs con-
stitute one of the more puzzling aspects of UFO reports. The automobiles
are invariably reported to operate normally after the UFO leaves the
vicinity, and no permanent damage to the car's ignition or lighting
syvstem is indicuted.

One explanation advanced for such cffects has been that UFOs some-
how ionize the ai1r to such an extent that normal internal combustion is
prevented. This is considered unlikely becau. ¢ no concomitant physio-
logical or physical ctfects that such ionization would cause are reported.
Mechanisms capable of short-circuiting automobile clectrical systems do
not take into account the claim that normal opcration resumes after depar-
ture of the UFU.

There remains the hypothesis that automobile motors are stopped or
their performance interfered with by magnetic ficlds associated with
UFOs. To test this hypothesis, the project sought, as the first step,
to determine the minimum magnetic field strength that would cause motor
malfunction. Tests of the effect of a high intensity magnetic field on
individual components of an automobile ignition system have been carried
out at a major national laboratory using an electromagnet capable of pro-
ducing a field up to 10 kg (kilogauss) across an area 9 in. in diameter.
The engineer has requested that his identity not be disclosed in this
report. At a meeting sponsored by the projcct 1u Boulder, he presented
his experimental results. He used a simplified simulated automebile
1gnition system, placing each component in turn in the magnetic field,
which was increased slowly from --20 kg. ‘lhe distributor was turned by
an electric motor outside the magnetic fireld. iHis results are shown

in Table 1.
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Table ]

Item in Field

Field lLirection

Effects

Spark Plug

Spark Plug

Coil (Steel

Container)

Coil (Aluminum

Container)

Lead acid battery
with resistive

load ( 1A current)

Light

Coaxial with arc

Perpendicular to arc

Perpendicular to center

line

Perpendicular to center

line

Parallel to battery
plates

Parallel and perpendic-

ular to filament

Slightly brighter spark

Moved arc to side of
electrodes, 20 kilogauss
did not stop arcing.
Occasionally interrupted

spark at 20 kilogauss.

Spark started missing
at about 4 kilogauss,

stopped at 17 kilogaus:s.

Voltage dropped from
12.3 at zero field to
12.0 volt at 20 kilo-

gauss.

No effect on brightness
or current (resistance)

up to 20 kilogauss.

The spark plug was at atmospheric pressure with a normal gap of about

0.025 inches.

Two coils were used, a 12V aluminum-cased coil, without a voltage-

dropping resistor, typical of European cars, and a 6V steel-cased coil of

American manufacture,

The iron core of the aluminum-cased coil saturated

at 16 kg. When the core is saturated, the charging current does not change

the magnetism enough to generate a high voltage.

The steel casing of the

6V coil apparently provided encugh magnetic shiclding to extend the satura-

tion point to something greater than 20kg. external field.
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1f we accept these measurements, they indicate that a car with its
ignition coil in a steel container (standard in cars of American manu-
facture) would continue to operate in magnetic fields less than 20 kg.
However, since the entire ignition system is shielded by the steel hood
and body of the car, it is apparent that very intense magnetic fields
external to the car would be required if automobile stoppage should be
due to magnetic effects.

Rather than attempt to assess the probability that intense magnetic
fields are generated by UFUs, or to calculate hypothetical field inten-
sities at variable distances from an UFO, we chose to test the magnetic
field hypothesis by looking for direct evidence that automobiles repor-
tedly affected by the presence of UFOs had in fact been subjected to the
effects of a magnetic field that was sufficiently intense to cause motor
malfunction. Magnetic mapping of car bodies as a means of obtaining
information about the magnetic history of an automobile was suggested
by Mr. Frederick J. Hooven, formerly of the Ford Motor Company, and now
Adjunct Professor of Engineering Science at the Thayer School of Engin-
eering, Dartmouth College, Hanover, N.H. Mr. Hooven and members of the
General Parts Division of Ford Motor Company, notably Mr. David F. Moyer,
manager of advanced manufacturing engineering, applied the magnetic
mapping technique to an automobile that had allegedly been directly
beneath an UFO for several minutes. During that time, the driver report-
edly could not accelerate the automobile, which seemed to be moving under
the control of the UFO. Residual radio and car instrument malfunctions
also were claimed. The full study of this case, carried out at the
expense of the Ford Motor Company, is reported as Case 12. A summary of
the magnetic signature aspects of the case is presented by Mr. Hooven as
follows:

When a piece of ordinary low-carbon steel, such as automotive
sheet metal, is stressed beyond the elastic limit, as in forming

or stretching, it becomes "work-hardened'" to an extent sufficient
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to enable it to retain a substantial degree of permanent
magnetism. Thus, it ordinarily will retain a substantial
portion of the earth's magnetic field as it existed at the
time of forming. This can easily be demonstrated by ham-
mering a nail on an anvil, with the nail poiuting north/
south, which will result in permanently magnetizing the
nail in the direction of the earth's field.

The external sheet metal parts of an automobile, such
as the door panels, hood, deck lid, roof, and minor body
panels, are ordinarily formed under conditions that remain
constant for the duration of the yearly model, and often
for three or four years. Thus, the parts of a given make
and model car are all likely to have come from a single
source, or at the most two sources, no matter where the
car is assembled. The dies that form these parts ordinarily
remain undisturbed during the service life, subject to
repeated blows that cause them to become magnetized by the
magnetic field of the earth, and forming parts that all
take on a similar pattern of magnetism.

Other processes that leave their magnetic imprint on
the sheet metal parts of the car, are the use of magnetic
lifting devices, spot-welding, and (where used) chrome-
plating, with the result that each make and model car has
a pattern of magnetism retained in its sheet metal parts
that is as distinctive f that make and model as a finger
print is of an individual.

This characteristic was utilized in the tests reported
in Case 12, as a suggested technique whereby vehicles could
be exanined for some indication of their history so far as
magnetic emnvironment is concerned. The vehicle was carefully
mapped with a magnetometer, and the complex pattern of mag-
netic remanence was compared with that of three other vehicles

of the same make, model, and year chosen at random. It proved
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to be identical to two of them; it was established that
the third had been wrecked and repaired.

It was not established by these tests just what
strength of magnetic field would be required to change
the established pattern of the production vehicle, but
it is obviously a greater amount than a car experiences
in the normal course of its life. It was likewise assumed
that this value would te smaller than any field capable
of interfering with the car's operation.

Since the magnetic pattern on the tested car was
substantially unchanged from new, it was concluded on
the basis of the abo’e assumptions that the car has not
been subject to any ambient magnetic field, either uni-
directional or alternating, of sufficient intensity to
interfere with its normal functioning. This would have
been sufficient to conclude that the permanent magnets in
the car could not have been demagnetized, as was at first
suspected, without the necessity of removing the instruments
for testing, since any field that would have affected the
permanent magnets in the car would have been sufficient to
change the retained magnetism in the car's sheet metal.

Magnetic etfects have been considered to be the most
plausible causcs of reported automobile malfunctioning in
UFO encounters, and the magnetic-mapping technique offers
an effective neans of determining whether or not a given
vehicle has teen subjected to intense fields. It does not
provide infcrmation respecting other possible environmental

causes of vchicle malfunction.
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Mr. Hooven's assumption that the minimum strength of magnetic
field required to change the established magnetic pattern would be
smaller than any field capable of interfering with the car's operation
has been verified by a test with 1 kg. field. A magnetron magnet was
passed over specified points on the front deck of a 1962 Chevrolet
Corvair, and the alteration in magnetic pattern was noted. A 0.4 cm.
paper tablet was kept between the magnet and the car deck to prevent
physical contact. The maximum field stiength penetrating the tablet
was measured with a Bell "120'" gaussmeter, with Model T-1201 probe,
and was found to be 1 kg. (one inch away from the tablet, which was
held against the magnet poles, the maximum field was measured as 235 g.).
The observed alterations in magnetic pattern are shown in Table 1
which gives the directions a compass needle pointed when the compass was
placed on the selected test points 6 in. apart located as shown in
Fig. 1. The measurements also demonstrate both the permanence of
pattern alteration and alteration due to bending and straightening of
the car deck. The car was facing 180° T. during all measurements.

The third and fourth columns of Table 1 show definitely that the
passage of 1-kg. magnetic field completely determines the residual
magnetic pattern. Subsequent compass readings, except for unexplained
anomaly at point 29, show the last alteration to be the one retained.
The car under study was involved in a collision on 2] August. Figures
in the right column of Table 1 show the magnetic pattern after straight-
ening and repainting. All compass readings shown are accurate to within
2°-3°%. Each set of readings was recorded without reference to prior
readings, with which they were compared only subsequently. The repro-
ducibility, in most cases, is surprising. When test points were near

sharp changes in magnetic orientation, a slight error in point relocation
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Figure 1
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Table 2
Test Point MNo. Compass Rcadings
: 18 July 5 August 15 August
: A-1 T4 09 63
[
A=l s 105 108
A-3 127 150 147
A-4 153 178 175
A-> 171 12 190
A-b 170 200 207
A-7 58 48 45
A-8 7¢ 66 72
A-9 104 112 112
A-10 132 162 158
A-11 159 195 192
A-12 176 221 220
Table 3
——
icst Por.t No. Compass Rcadings
r- Original Post Wreck
H 18 July | S August 15 August ] 4 Septembe
9 310 260 203 275
10 292 230 228 256
11 197 130 143 65
12 50 350 S87 56
15 38 78 78 70
14 25 317 37 20
15 Y 347 351 S
lo 332 328 331 356
L— 18 o7 0Y 0Y 72
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would cause major variation in compass readings. Such slight location
error probably accounts for the lack of agreement in the 5 August and

15 August columns of Table 1, which shows data taken to test the perma-
nency of a pattern previously scrambled by twisting the magnet over the
area. Points A-1 through A-12 are specific points 1 in. apart on each
of two parallel lines 2 in. apart within Area A. The agrcement of the
two right columns shows both that the test pcints were accurately relo-
cated and that the pattern was retained.

While we did not determine the minimum magnetic field which wuuld
alter the car pattern, an indication that its value would be only a few
gauss is given in data shown in Tables 1 and 2, and Table 1 is
included here for that reason.

As seen in Table 3, S August readings were significantly different
from the original values for all points other than 16 and 18. After the
original values were determined on 18 July, the magnet had been passed
directly over point 13 and within an inch of point 9 (The magnet was
passed over points 1-8 invariable orientation, showing initially that
the pattern was thus changed. The data for passage over points 25-31
were chosen for presentation in Table 1 because of the observable
determination of residual orientation.) These passes of the magnet,
plus its passage over Area A, apparently altered the magnetic pattern
at all points which were less than a foot from the magnet (notc altered
values on 5 August for points 9-15 in Table 3, points 28-31 in Table 1).

More precise quantitative tests of the effect of magnetic fields of
varying strength on the residual magretic pattern of automobiles would be
intexesting. The above tests, however, show that a 1 kg. field is more
than adequate to alter this pattern permanently.

One case of reported car stoppage, occurring during the term of the
Colorado project, was studied in the field (Case 39) using a simple
compass of good quality. The correspondence of magnetic signature of
the affected car with that of a comparison car of the same make and model
in a different geographical location was striking. The correspondence
showed that the automobile in question had not been subjected to a mag-

netic field of high intensity.
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Magnetic mapping of the bodies of au’ .biles involved in particularly
puzzling UFO reports of past years, such a the November 1957 incidents at
Levelland, Texas, wouid have been most :Je. .able, but the cars were no
longer available for study.

The technique is simple and would be quite useful to any field team
studying an event in which stalling of a car by an UFO is claimed. Inves-
tigators should interpret the results with caution, however, since denting
and straightening of the car body does alter the magnetic signature. As
demonstrated in the test reported above, the signature aiso can be changed

easily with a simple horseshoe magnet.

5. Unexplained Electric Power Interruptions

(This section prepared by Mr. R. J. Low)

A listing of electrical power interruptions from 1954 through 1966
appears as Appendix E of the Federal Power Commission report, Prevention
of Power Failures. This list contains none of the 15 disturbances of
power systems tabulated in The UFO Evidence (NICAP, 1964), and its supple-
ment as having been coincidental with sightings of UFOs near the affected
power systems.

The 148 power interruptions listed in the resume are those ''which
were sufficiently impcrtant to gain piblicity." Since none of the reported
UFO-related power failures tabulated by NICAP is reflected in the FPC
resume, we may conclude that none of them was of major public consequence.
This is also apparent from the de.criptions of tne incidents given by
the authors of The UFO Evidence.

Rather than investigate events that, from the standpoint of power
systems operations and impact on the public, were not significant, it
appeared more fruitful to determine whether there were power failures
that could not be saiisfactorily explained. The FPC report for the 13
years from 1954 through 1966 includes a total of 148 failures. In three
instances although the events that initiated the disturbances were ident-
ified, the causes are listed as "unknown''. In one case (Los Angeles,

19 July 1966), the event is described: 'Breaker Operations - Cause
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Unknown''; in the second {(Chicago, 22 Nov. 1966) "Transformer Relay
Operation - Cause Unknown'; and in che third (Austin, Texas, 14 Dec.
1966): "Lines Tripped Out - Causec Unknown.' [t has not been suggested,
so far as we are aware, that these outages are related to UFO sightings.
No sighting is listed in the Colorado project's printout of sighting
reports for 19 July or 22 November; a sighting recorded for 14 December
occurred elsewhere.

An FPC Order No. 331, issued 20 December 1966, requires all entities
engaged in the generation and transmission of electric power to report
significant interruptions cof bulk power supply to the Commission. Through
12 June 1967, 5. power interruptions were reported in accordance with
Order No. 331.

Of the 52, three were not explained. These are, together with tne

cxplanatory material given, the following:

Tennessee Valley Authority, 25 February 1967 -- A high-
temperature detector removed a transformer from service
at Johnson City, Tenn. No dJamage was apparent and when
~estored to service the transformer continued to function
normally. Loads of 36,700 kw. were interrupted for 36
min.

Carolina Power & Light Company, 1 May 1907 -- 5,000 kw.
of load in the city of Rocky Mount, N.C., was interrupted
for about ! hr. when the 110 kw. bus at the Rochy Mount

substation tripped. Cause of the interruption is unknown.

Pennsylvania Power § Light Company, 12 June 1967 --
Approximately 78,000 customers and 163,000 kw. of load in
Lycoming and Schuylkill counties were interrupted at 2:0l p.m.,
EDT, when a 330 kv. lightning arrester failed on a 220/66 kv.
transformer bank at Frackville Substation. 'The failure
occurre.d during clear weather and the cause was unknown.
Service was restored to 113,000 kw. within 15 min. and to the

remaining 50,000 kw. within 24 min.
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Eight UFO sightings are recorded in the project's printout on the
date of the first outage, none of them in Tennessee; three on the date
of the second, none in North Carolina; and one, not in Pennsylvania, on
the date of the third.

The causes of power failures are usually not announced until after
the period of most intense public interest has passed. Although usually
the cause of theoutage will be traced very quickly, power officials may
be and often are reluctant to make prompt announcement of it, for fear
that subsequent analysis will reveal the initial conclusion to be in-
correct. Occasionally, it is several days before the cause is located.
The public, however, begins to lose interest in what happened very soon
after power is restored, so that circumstances of outages, because they
can be determined immediately, are usually reported more fully and
covered more prominently than their underlying causes.

J. L. McKinley, Manager of System Operations, Public Service Company
of Colorado, assisted us with the technical aspects of the study of
possible UFO-related electric power system failures. As a member of the
North American Power Systems Interconnection Committee, Mr. McKinley is
concerned with and informed about all aspects of power generation,
transmission, and distribution in the local area and in the nation as
a whole. We asked him whether there are power outages, the underlying
cause of which remains unexplained. In a letter dated 11 October 1967,
he answered as follows:

I am not aware of any major power disturbances the
causes of which are concealed behind a cloak of mys-
tery. When we say that a 'cause is unknown', we mean
that we have not found, after reasonable inspection,
physical evidence of the cause. For example, a trans-
mission line faults, circuit breakers open, and the
relays sensing the fault causing the tripout show a
grouiid target, which means that one of the phase
conductors has been grounded. If the fault is instan-
taneous from a lightning strike, the circuit breakers
will close, restoring the line in service. If the

fault is permanent the circuit breakers will close and
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again open. In either event an inspection will
result; in the case of the lightning strike, some
physical evidence of the strike may be evident;

in the case of the permanent fault, the cause will
be found, perhaps a tree has falien into the line,
etc. If no physical evidence is apparent upon in-
spection, a subsequent breakdown of some component
may result, improper functioning of control or
protection equipment may oe found on routine tests,
or, if the same fault occurs frequently, a much
more intensive effort will locate the cause. Some-
times large birds will cause transmission lines to
trip and it is very difficult to find evidence of
physical damage, the dead bird or feathers, etc.
being the only evidence.

Equipment failures causing power outages are usually
very easy to locate unless such outages result from
the malfunctioning of the more sophisticated types
of contreol or protection devices. Then specialized
technicians must resort to extensive testing of the
performance of these devices.

The Rocky Mountain Power Pool at Casper meeting on 13 June 1967,
the North American Power Systems Interconnection Committee meeting at
Vancouver, B.C. on 17-18 July 1967, and the Western Operating Committee
meeting at Boise on 25-26 July 1967 were asked whether there is reason
to suppose that some power interrupticns are caused by or related to the

appearance of UFO-. None of these experts replied in the affirmative.

In Imcident at Exeter (Fuller, 1966), thc massive power failure in
the Northeast of 9 November 1965 is described as follows:
The blackout caused by the failure of the Northeast Power
Grid created one of the biggest mysteries in the history
of modern civilization...
By November 11, The New York Times was reporting that the

Northeast was slowly struggling back toward normal, but that
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the cause of the blackout was still unknown. Authorities
frankly admitted that there was no assurance whatever

that the incredible blackout could not occur again, with-
cut warning.

There was a curious lack of physical damage...only a few
generators were out of action as a result of the power
failure, not a cause. What's morc, the utilities were

able to restore service with the exact same equipment

that was in use at the time of the blackout. What happened
that night was not only far from normal; it was mystifying.
1f there had been a mechanical flaw, a fire, a breakdown,

a short circuit, a toppling transmission tower, the cause
would have been quickly and easily detected. Mechanically,
however, the system as a whole was in perfect repair before
and after the failure.

William W. Kobelt, of Walkill, N.Y., is one of the thousands
of line patrol observers who, according to The New York Iimee
went into action to try to discover the trouble. He is
typical of all the others. lle flew over the lines of the
Central Hudson Gas and Electric Corporation at daybreak
after the blackout. Cruising close to treetop level, he
checked wires, insuiators, cross arms and structures of the
high-power transmission lines. He looked for trees, branches
which might have fallen over the wires. 'We looked for
trouble - but couldn't find any at all,'" he said.

Robert Ginna, Chairman of the Rochester Gas and Electric
Corporation, said that his utility had been recciving
200,000 kw. under an agrcement with the New York State

Power Authority, which operates the hydroelectric plants

at Niagara Falls. 'Suddenly, we didn't have it," he said.
"We don't know what happened to the 200,000 kilowatts. It just

wasn't there."

The difficulty was traced to a remote-controlled substation at Clay,N.Y.,

near Syracuse, where, according to Mr. Fuller, all was found to be in order.
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"Something eclse happened outside Syracuse, however, which was noted
briefly in the press, and then immediatcly dropped without follow-up
comment,'" according to the Fuller account. The '"something else' was
rthe sighting of a huge red ball of brilliant intensity about 100 ft.
in diameter just over the power lines near the Clay substation. The
reported observation by a private flight instructor and his student
passenger was made from a plane approaching Hancock Field, Syracuse.
Five persons, according to Fuller, including Robert C. Walsh, Deputy
Commissioner for the Federal Aviation Agency, reported this UFOQ
sighting which was said to have occurred at 5:16 p.m., the moment
the outage commenced. OUObservations of other unusual aerial objects,
according to Mr. Fuller, were reported from New York City, N.Y., West
Orange and Newark, N.J., Philadelphia, Pa., Holyoke and Amherst, Mass.,
and Woonsocket, R.I. Here is author Fuller's conclusion:

In spite of the lengthy report issued by the FCC, (sic)

the Great Blackout has stil]l not been adequately explained.

Ostensibly, backup Relay #Q-29 at the Sir Adam Beck gener-

ating station, Queenston, Ontario, was eventually pinpointed

as the source of the massive failure. But further investi-

gation, hardly noted in the press, showed that nothing in the

relay was broken when it was removed for inspection. In

fact, it went back into operation normaily when power was

restored. The line it was protecting was totally undamaged.

"Why did everything go berserk’" Life Magazine asks in an

article about the bluackout. 'Tests on the wayward sensing

device have thus far been to no avail.'" A later statement

by Arthur J. Harris, a supervising engineer of the Ontario

Hydroelectric Commission, indicated that the cause was still

a mystery. "Although the blackout has been traced to the

tripping of a circuit breaker at the Sir Adam Beck No. 2

plant, it is practically impossible to pinpoint the initial

cause." As late as January 4, 1966, The New York Times in a

follow-up story indicated a series of questiuns regarding

the prevention of futurc¢ lackouts. The new items says:
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"These questions more or less are related to the cause, still

not fully understood, of last Ncvember's blackout..."

The A.P.R.0. Bulletin of November-December 1965 expresses a similar
view of the events of that night.

Finally, in testimony before a symposium on UFOs conducted by the
House Committee on Science and Astronautics on 29 July 1968, Dr. James
E. McDonald referred to the possibility that UFUs might have caused the
power failure.

Let us now examine the FPC report. Volume | states that ‘'the
Commission's initial report, pubiished December 6, 1965, pinpointed the
initiating cause of the interruption as the operation of a backup relay
on one of the five main transmission lines taking power tu Toronto from
Ontario Hydro's Sir Adam Beck No. 2 Hydroelectric Plant on the Niagara
River. This relay, which was set too low for the load which the line
was carrying, disconnected the line." Volume IlI gives a detailed
chronology (to the hundredth of a second) of the events following the
initial tripout of Q-29, as follows:

The initial event was the operation of a backup relay at

Beck Generating Station which opened circuit Q298D, one of

five 230-kv. circuits connecting the generation of Beck to

the Toronto-Hamilton load area. Prior to the opening of

circuit Q29BD at Beck, these circuits were loaded with Beck

generation plus almost 500 megawatts of power flowing to Beck

over the two tie lines from New York State. Of this 500

megawatts, about 300 megawatts were scheduled for use in

ontario and the remaining 200 megawatts were in replacement of

power flowing from the Saunders plant into New York at Massena.

The loading on Q2YBD, based on digital computer flows and

examination of the Beck Station tie lire and totalizing

graphic charts, was indicated to be 361 megawatts at about

0.93 vower factor and a voltage of 248 kv. This pickup

setting was, therefore, in excess of the indicated average

line loading. The precise cause of the backup relay ener-

gization is not known. A momentary and relatively small

change in voltage might have been responsible as the pickup
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setting is inverscly proportional to the square of the
voltage. Alternatively the line megawatt loading could have
increased slightly above 361 megawatts due to a change in
system loading or a change in tap position of the phase
shifting transformer at Saunders, St. Lawrence. Shortly
hbefore circuit QZ9BD tripped, a tap sctting change had

been made in such a direction as to increase the power

flow. In any event the pickup setting of the line backup
relay was reached and the circuit opened at the Beck end.

The opening of circuit Q29BD resulted in the sequentijal
tripping of circuits Q23BW, Q25BW, Q24BD, and Q3UAW. After
the opening of the first two circuits, determined by an
event recorder at Beck, the osdllograph at Beck started and
established the sequential openings of circuits Q25BW,
Q24BD, and Q3VAW.

The opening of the five Beck 230-kv. circuits occurred
over a period of 2.7 secunds, during which the initial flow
of 500 megawatts from the western New York area toward Beck
reversed and reached an estimated value of about 1,200 mega-
watts into western New York for a total change of 1,700
megawatts. This surge of excess power continued eastward
and southward from Niagara, and back into Canada over the
230-kv. tie line at St. Lawrence. This line was opened by
protective relaying and separated the Ontario system, with
the exception of Beck and its adjacent areca, from the remain-
der of the interconnection.

Generators in western New York and at the Beck Station
accelerated toward an out-of-step condition and separated
from the remaining system. The separation from the New York
State Electric & Gas system was effected by the opening of
the Meyer-Hillside 230-kv. circuit at 3.53 seconds and the
Stolle Road-Meyer circuit at 3.57 seconds, as recorded by
oscillographs at Niagara and Stolle Road. Simultaneously

with the separation from New York State Gas & Electric, the
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PJM system separated from western New Ycrk due to the
tripping of the Dunkirk-Erie 230-kv. line and the lines
running east and west from Warren, Pa.

At almost the same time, separation from central
New York began when line protective relays operated to
open the two Rochester-Clay 345-kv. circuits at 3.56
and 3.61 seconds. The computer simulation demonstrated
that the parallel lower voltage circuits opened immed-
iately thereafter.

Moses-St. Lawrence generating station in northern
New York, now connected to New England and central New
York, continued to accelerate toward an out-of-step
condition, tripping the two Moses-Adirondack circuits at
3.98 and 4.01 seconds. This was followed by automatic
gencrator dropping at Moses-St. Lawrence in an attempt
to maintain area stability. At this late stage, this
did not prevent the opening of the Plattsburgh-Essex
230-kv. circuit ar 4,11 seconds. Automatic reclosure
was unsuccessful on the two Moses-Adirondack 230-kv.
circuits at 4.79 and 4.81 seconds. Northern New York
was now effectively separated from central New York and
New England. The switching sequences in the St. Lawrence
area separation were determined from oscillographic
records at Moses-St. Lawrence, and were not duplicated
successfully in the computer simulation.

The separation of western New York from central
New York was followed by the separation of central New
York trom PJM at approximatelv 4 seconds with the opsn-
ing of the 230-Ahv. Hillside-East Towanda line, the North
Waverly-East Sayre line and the Goudey-Lennox line. This
separation was followed by a surge of about 900 megawatts
from New Jersey to Consolidated Edison across the Fresh
Kills-Linden circuit. This caused two lines in series with
the Fresh Kills-Linden circuit to open at Creenwood approx-
imately 7 seconds after the initial event. Thc opening of
these circuits separated castern New Yorkh and New England

from PJM. 169
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Within 12 min. power generation in lower Untario, N.Y., and New
England (except for Maine and eastern New Hampshire) virtually ceased.

Volume [ of the FPC report states that 'the causes which can trigger
severe disturbances are practically unlimited. Many of them are deriv-
atives of severe storms, seemingly unaccountablc equipment failures, or
even the fallibility of well trained system operators and maintenance

men.'' The initial disturbances themselves are often quite minor and are

sometimes difficuit to trace, but the initiating event in the Grect North-

east blackout holds no mystery. Quoting from [EEL Spectrwn (February 1966):

At 5:10:11 p.m., a backup relay, protecting line
Q29BD, operated normally and caused the circuit breaker
at Bech to trip the unfaulted line. The power flow on
the disconnected line shifted to the remaining four lines,
each of which then became loaded beyond the critical
level at which its backup protective relay was set to
function. Thus the four remaining lines tripped out in
cascade in 161 cycles' time (2.7 seconds).

The relay that triggered the disturbance was one of
five backup sensing devices (one backup relay per line)
that protect the lines against failure of the Beck pri-
mary relays, or of circuit breakers at remote locations.
According to the FPC report, the five backup relays were
installed in 1951, and, in 1956, a breaker on onec of the
230-khv. lines failed to open (reason not explained)
following a fault. In January 1903, as a result of a
re-evaluationr study of its backup protection requirements,
Ontario Hydroc modified these relay settings to increase
the scope of their protective functions,

Figure 6 indicates the sct of conditions under which
this type of relay would trip. The evidence suggests that,
at 5:16:11, the load and generation characteristics of the
Canada-United States interchange caused such a condition
to be reached.

The FPC report further states that the rclay settings

made in 1963 at the Beck plant were in effect at the time
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of the November 9 power failure. The backup relay on the
line Q29BD was set in 1963 to operate at about 375 MW and
the 10U Mvar at a bus voltage of 248 kV and, although the
load-carrying capacity of each of these lines is consider-
ably higher, it was necessary to set cach backup relay to
operate at a power level below the line's capacity to pro-
vide the dJesired protection and to achieve coordination with
other relays on the system. This setting was believed to

be sufficiently high to provide a sate margin above expected
power flows.

When the backup relays were modified and the power
levels were set in 19603, the load on the northbound lines
from Beck No. . was appreciably lower than the trip settinrg
of the backup relay. Recently, the megawatt and megavar
loadings on the transmission lines from Beck to the north,
because of emergency outages in a new Ontario Hydro steam-
electric plant, have been very heavy. This temporary situ-
ation produced a deficiency in Ontario generation, with the
result that a heavier inflow of power from the United States
interconnections was necessary.

According to Ontario lHydro spokesmen, the average flow
had reached 356 MW (and approximately 16C Mvar) in the line
that tripped out first, but momentary fluctuaticn in the
flow is normal. Therefore, at 5:16 p.m., as already men-
tioned, the power flow apparently reached the level at which
the relay was set; it functioned in accordance with its
setting, and its circuit breaker tripped out the line. Ontario
Hydro aiso informed the FPC that its operating personnel were
not aware that the relay on line Q29BD was set to operate at

a load of 375 Mw.

0. Conclusiqﬂi

Of all physical etfects claimed to be due to the presence of UFOs,

the alleged malfunction of automobile motors is perhaps the most puzzling.
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The claim is frequently made, sometimes in reports which are impressive
because they involve multiple independent witnesses. Witnesses seem
certain that the function of their cars was aifected by the unidentified
cbject, which sometimes reportedly was not seen until after the malfunction
was noted. No satisfactory explanation for such effects, if indeed they
occurred, is apparent,

A search for residual indirect physical evidence failed to yield
any recorded or otherwise verified instances which estublish a relation-
ship between an UFO and an alteratior in electric or local magnetic fields
or in radiation intensity. The Northeast electric power failure appears
adequately explained without reference to the action of UFOs. No evi-
dence has been presented to this project that supports the claim that
any such power failure was UFO related.

In addition to instrument readings, residual effec:cs on materials
can also be investigated. Magnetic mapping of affected automobile bodies,
if used with proper reservation, is suggested as one useful procedure for
obtaining such evidence, since the original magnetic pattera of the body

of a given automobile can be determined.
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Chapter 5

Optical and Radar Analyses ot Field Cases

Gordon D. Thayer

1. Introduction
In Chapters 4 and 5 of Section VI unusual atmospheric conditions

causing anomalous propagation of electromagnetic waves are described.

In the present chapter an analysis is made of some of the most puzzling
UFO phenomena. Most of them involve combinred radar and visual contacts.
All 31 combined radar-visual sightings, two visual-only, and two radar-
only cases in the project files are analyzed in an effort to determine
whether or not anomalous modes of propagation could account for the
details of such sights. Since both visual and radar sightings are ana-
lyzed below, reacers whose familiarity with atmospheric propagation of
light and radio waves is limited are urged to read Chapters 4 and 5,
Section VI, before reading what follows in the present chapter.

In evaluating UFO phenomena it is seldom possible to arrive at an
incontrovertible conclusion; rather, it is necessary to introduce ad-
missible hypotheses and then attempt to determine the probability
of their correctness through the study of generally inadequate data.

In the case of the anomalous propagation hypothesis, extreme examples
of anomaious propagation imply extreme conditions in the state of the
atmosphere, and data on these unusual atmospheric conditions are either
scarce or non-existent. Meteorological measurements that v be on
record for a time and place appropriate to a particular UFO incident
will usually be only generally indicative of the propagation conditions
that existed during the incident. The meteorological instrumentation
necessary to record the extremely sharp gradients of temperature of
humidity that are associated with strong partial reflections ot electro-

magnetic waves is either beyond the state of the art or so difficult to
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construct and operate that the measurements required have not vet been
attempted.

Nevertheless, there is strong infercntial evidence that such sharp
gradients do exist in the atmosphere (see Section VI, Chapter 4), but
experiments capable of detecting such grudients have not been made.

The fact that, for exarple, a temperature change of 10° C cver a dis-
tance of 1 cm. has not yet been ooserved in the free atmosphere is not
proof that such gradients do not exist.

The following set of hypotheses wer: considered as possib.e ex-
planations for each of the UFO phenomena studied:

1. That the phenomenon was caused by a mechanical or other de-
vice designed for transportation, surveillance, or other related
objectives, and which may or may not have been controlled by
extraterrestrial beings.

2. That the phenomenon was caused by a conventional airpiane,
balloon, blimp, or other mnan-made device.

3. That it was a natural phenomenon, stuar, mecteor, etc., per-
haps seen under unusual circumstances;

4. That it was an unknown natural phenomenon;

5. That it was a product of unusual conditions of radar or
optical propagation, possibly involving natural or artificial

phenomena observed and/or recorded in unusual aspect.

The purpoce of the investigation reported in this chapter was to
decermine, for the 35 cases included, the extent to which hypothesis
No. 5, either alone or in combination with Nos. 2 and 3 could satis-
factorily account for the circumstances of the UFO report. In each
case the probability that some other hypothesis, such @s Nos. 1 or 4,
could more satisfactorily account for the sighting had to be evaluated.

There is always the danger in this sort cf procedure that the
true explanation for a particular event is not contained in a given
set of a priori hypotheses. One obvious amission from the list above

is the hypothesis that a part.cular UFC report was a hoax. Since
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hoaxes are not part of the subject muatter ot this chapter, all cases
have been studied under the assumption that all observers involved were
reporting, to the best of their abilities and beliefs, the details of
an event which they did not fully understand.

The 35 UFQ cases examined in this chapter were classified using

the following criteria:

I. Primarily visual This class includes those cases where

the first and most significant contact was visual, or where the
visual contact was preponderant and more positive than any radar
contacts.
A. Star-like Cuses where the visual rep rts were cof one
or more smiall, bright objects without pronounceu motion,
round or withcut definite shape. Cases where visual descrip-
tion appeared to be similar to a diffracte. star-like object
were also included.
B. ‘'eceor-like Cases where visual reports resembled meteor

. - .a: rapidly moving star-like object, or small glowing

oh,;~:t, with or without ''smoke truils', sparks, fragmentation, etc.

C. EBlurry light or glow Cases where descriptions were of

a blurry or glowing object of undefined or amorphous shape.

D. Other  (ases not fitting any oi the above three criteria.
Six cases werce 1n this sub-group, inrcluding one dark, opaque,
"jellv-fish'" shaped object, three balloon-like objects, one
aircraft-like object and one well-defined, structured saucer-
shaped object.

I1. Primarily radar This c¢lass includes those cases where the

first and most significant contact was by radar, or where the radar
contact was preponderant and more positive than any visual contacts.
A. AP-like  Cases where the radar scopes showed a confused
or random distribution of images, blips that showed erratic
or discontinuous motion, or other patterns bearing a general

similarity to anomalous propagation (AP) returns.
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B. Blip-like. Cases where the radar target (or targets)
showed characteristics similar to the return from a solid ob-
ject (such as ar aircraft, etc.), and where the target did nnt
display erratic or discontinuous behavior. Acceleration or
velocity in excess of known aircraft capabilities, or periods of
immobility, were not considered to be contrary to normal target
behavior.

In the following section cases of particular interest are treated
in detail; these cases generally fall into one of threec categories:
(a) Cases that are good examples of inconsistencics tending to
confuse any conclusions that might be arrived at;
(b) Cases that are typical of a sub-group of Ur0 reports that
have the same probable explanation,;
(c; Cases that are difficult or seemingly i~possible to explain

in terms of known phenomena.

2. Presentation of Radio Refractive Index Data

Two methods of presenting vertical profiles of radio refractivity
in graphical form are used in this chapter. Both methods are hased
on the use of the radio refractivity, N, where

N (n - 1) x 106,
since the radio refructive index, n, is always very <lose to unity
in the atmosphere. The maximum value of N that is likely to be
encountered in the atmosphere is nct much over 400; valuec close to
500 may occasionally be experienced over the surface of the Dead Sea,
1200 ft. below sea level, in the summer months.

A feature of all vertical profiles of N is a general decrease
with heignt; the departures of an; Jiven profile from the average
decrease with height are the sigaificant features for anomalous
propagation of radio waves. Therefore the refractive index profiles
illustrated for many of the UFQO cases in the following section are

given in terms of A-units (Bean, 1966a) where
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A(z) = N(z) + 313 [1 - exp{-0.143862}];
here N(z) is the actual refractivity profile, a function of height, z,
in kilometers, and the last term represents the average decrease with
height of an average radio refractivity profile

N(z) = 313 exp{-0.14386z}.
The number 313 is an average surface refractivity value. An N-profile
that is not abnormal will, when plotted on a graph with A(z) as abscissa
and z as ordinate, appear as a fairly straight vertical line, perhaps
with a slight tilt in one direction or the other. On the other hand,
an N-profile with strongly super-refractive or subrefractive
display a marked zigzag character on an A(z) vs. z plot., The use of
A-units allows a more generous scale size for the abscissa than would
be the case for N-unit plots,

Ray tracings, calculatcd and plotted by a digital computer, are

illustrated for a few of the refractivity profiles. The computer
also calculates the M-profile, and plots it on the same graph as the
ray tracing. M-units are defined by

M(z) = N(z) + z ,
a

where "a" is the radius of the earth. This is equivalent to adding

156.9 N-units per km. to the obscrved profile. Since the ducting gradient
(see Chapter VI --4) is -156.9 N. km'l, any layer with such a gradient
will be represented on an M(z) plot as a vertical line. Layers with

dN/dz > -156.9 km'l(not ducting) will show a trace slanting up tc the
right, whereas strong ducts with dN/dz < -156.9 km'l will show a trace
slanting up to the left. lence the M-unit plot is very convenient for

exposing the existence or non-existence of radio ducts in N(:) data.

3. Analysis of Selected UFO Incidents by Classes.
In the discussions that follow the UFO incidents are referred to

by the case numbers assigned to them in the UFO project files. The
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letter refers to the origin of the case: B-number cases are from USAF
Project Blue Book files, N-numbers are for cases supplied by NICAP
(National Investigations Committee for Aerial! Phenomena), C-numbers
refer to cases that were investigated by personnel of the Colerado
project, and X-numbers were given to cases that were received after

the cut-off date for inclusion in the regular files (i.e., after the
computer analysis of all project file cases had already been completed).
X-number cases are also identified by their B-, N-, or C- number.

Class I-A: Primarily visual, star-like cases.

1321-B. This is a good example of a misidentified star combined
with an apparently uncorrelated radar return causing an UFO report to
be generated. The incident took place at Finland Air Force Base (60 mi.
NE of Duluth), Minn., with a civilian sighting near Grand Marais, Minn.,
(50 mi. NE of Finland AFB) on the night of 5-6 September 1966, between
2130 and 0015 LST (0330-0615 GMT). The weather was clear, ceiling
unlimited, visibiiity more than 15 mi.; a display of Aurora Borealis
was in progress. Applicable radio refractivity profile is shown in
Fig. 1 . Visual reports of a '"white-red-green' object "moving but
not leaving its general location' were received at Finland AFBR about
2130 LST. An FPS-90 search radar was activated but there was ''too
much clutter to see anything in that area . . ." At 2200 LST a re-
turn was detected; it '"flitted around in range from 13 to 54 mi., but
always stayed on the 270° azimuth.'" A pair of F-89s was scrambled
from Duluth AFB and searched the area at altitudes of 8,000 - 10,000 ft.
The two aircraft "merged with blip, apparently wrong altitude, no
airborne sighting'; the radar operators insisted the target was al
8,000 - 10,000 ft., the same altitude at which the scrambled aircraft
were flying. The pilots reported that they ''only observed what was
interpreted to be a beacon reflection."

Available meteorological data show that the winds were south-

westerly, 7 knots at the surface, and northerly (320° to 30°) at
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25 to 65 knots aloft. The closest available radiosonde data
(International Falls 1200 GMT 0600 LST) 6 September, show a tem-
perature inversion and strong humidity lapse through a layer
extending from 1029 - 1259 m. above the surface. The gradient of
radio refractivity through this layer averaged -114N/km (correctad
for radiosonde sensor lag). This layer would be expected to show

a significant partial reflection at radio frequencies. 1If the layer
were present over Finland AFB at the same elevation, it could have
produced false targets by partial reflection of real ground targets,
which would have appeared to be at altitudes of from 8,300 - 9,800 fecet
because of the geometry of such reflected targets (see Section VI,
Chapter 5). This agrees well with the reported "UFO'" altitudes of
8,000 - 10,000 ft.

Anomalous propagation echoes are not usually confined to a single
direction. There are three possible explanations in this case and in

other gimilar cases: a single real object was being tracked; the
radar operators were not looking for targets on other azimuths; the
partially reflecting layer may have been anisotropic (i.e. displaying
a preferred direction for strongest reflection). There is no direct
physical evidence for the existence of such anisotropic layers, but
no studies have been made to determine whether or not they might exist.
Apparent anisotropy in radar AP returns has often been observed,
although not usually over such a narrow azimuth range as was apparently
the case at Finland AFB.

Regarding the visual reports submitted, the comment of the in-
vestigating officer at Finland AFB is of particular interest:

The next evening, at 2200 hours, the 'white-red-green"
object reappeared ip the sky at exactly the same position
it had appeared on 5 September. This officer observed it

and determined it to be a star which was near the horizon
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and would settle beneath the horizon after midnight. It did
appear to ''sparkle" in red-green-white colors, but so do other
stars which can be pointed out from this mountain top.
The officer refers to Rangoon Mountain, elevation 1,927 ft., from
which many of the visual observations were made.

The star that the officer saw was in all probability X Scorpio
(Shaula) a magnitude 1.7 stur at -37° declination and 17 hr. 31 min.
right ascension. It would have set at just about 1:30 a.m. 90th merid-
ian time, if the horizon were unobstructed. An obstruction of only 4°
would cause ) Scorpio to '"set'" at 1:15 a.m. CST; a 1° angle is equivalent
to a 35 ft. tree or building at a distance of 500 ft. The southerly
declination would indicate that the star was in the southwest, which
is compatible with the visual reports that were submitted.

Additional meteorological effects may have been present in this
case., In particular, the southwesterly surface winds present are quite
likely to have advected relatively cool, moist air from nearby Lake
Superior under the elevated warm, dry layer noted previously, thus tending
to increase the strength of the inversion and associated humidity
lapse. Some of the optical effects noticed bty the observers in this
instance, strong red-green scintillation, apparent stretching of the
image into a somewhat oval shape, and the red fringe on the hottom,
may have been due to strong and irregular local refraction effects in
the inversion layver (or layers).

This UFO report seems to have resulted from a combination of an
unusually scintillating star and false radar targets caused by AP from
1 strong elcvated layer in the atmosphere. This pattern is found in
a number of other cases,

Reports with elements similar to the preceding case are:

115-B* Nemuro AF Detachment, Hokkaido, Japan, 7 February 1953,
2230 LST (1230 GM7). Weather was clear. Visval description fits a

scintillating star (flashing red and green, later white with intermittent

¥Tase numbers referred to thusly are so listed in the proiect's files.
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red and green flashes, then later steady white) rising in the east
(only motion was slow gain in altitude, "[I believe] that the object
did not move with respect to the stars in its vicinity"). CPS-5 radar
painted a single pip at 85° azimuth, range 165 mi., which operator re-
garded as interference. Visual object was horesighted with radar antenna
and azimuth read as 91° ¢ 2°. FElevation estimated as 15° initially
(2230 LST). No stars brighter than magnitude 3 were in this azimuth
between 0° and 30° elevation angle at that time. Blue Book €ile suggests
Deneb or Reguius as likely objects, but their positions are far away
from the sighted object. In view of two observers' comments that light
"shown from beneath' object, it is very probable that they saw a lighted
Pibal balloon, possibly laurnched from the Russian-held Kurile Islands
to the east and northeast of ilokkaido (launch time 1200 GMT). The
investigating officer noted the exceptionaily good visibility prevalent
in the area on clear nights.

1306-B. Edwards AFB, Kernville, Calif., 30 July 1967, 2217-2400 LST.
Weather: clear, calm, warm (83°F). Two civilians reported observing
one or two blue, star-like objects that appeared to circle, bob, and
zigzag about a seemingly fixed star; these objects "instantly disappeared"
about 1 hr. 45 min. after sighting. Edwards AFB RAPCON radar picked
up "something" at about 2230 LST "for several sweeps.' PRlip seemed
to be moving south at about 30-60 mph. There is no apparent connection
between the radar and visual reports. The visual UFO did not appear to
move at 50-60 mph. Data, including weather data, on this report are

insufficient to form an opinion. The most likely possibility seems to

be that the visual UFO consisted of the direct image plus one or two reflected

images of the '"fixed star'" that the observer reported. What may have
produced the reflected images remains conjectural. For example, a

turbulent layer of air with strong temperature contrasts conld produce
images similar to those described by the witnesses. The instantaneous

disappearance of the UFOs is consistent with an optical phenomenon.
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As for the radar '"track', a blip appearing for only 'a few sweeps"
could be almost anvthing: noise, AP, or possibly a real target flyirng
near the lower limits of the radar beam.

1212-B. Tillamook, Ore., 13-14 March 19607, 2230-0008 LST. Weather:

clear with "stars plainly visible," some ground fog, thin broken 3
3

cirriform clouds estimated at 10,000 ft., visibility 15 mi. This is

a good example of some of the confusion that arises in reporting UFO &

incidents. Initial visual cbhserver reports indicated object at about
45° to SO° elevation angle, yet when the Mt. llebo radar station '"con-
tacted target" it was at 39 mi. range, 9,200 ft. height. This :
is an elevation angle of only about 2°. This inconsistency seems to
have gone unnoticed in the Project Rlue Book file on the case. The
radar target, as plotted, stayed at 39 mi. range and slowly increased
height to 11,200 ft., then shifted almost instantaneously to 48 mi.
range. Subsequently the radar target slowly gained altitude and range,
disappearing at 55 mi. and 14,000 ft. (still at about a 2° elevation
angle). The azimuth varied between 332° and 341° during this time.
Average apparent speed of the radar track was low: the first part of
the track was at zero ground speed and a climb rate of about 100 ft/min,
1 second part of the track was at an average ground speed of about

lo mph. and a climb rate of about 100 ft/min. In between there is a
jump of 9 mi. range in one minutc, a speed of 540 mph. The character-
istics of this radar track are suggestive of radar false targets or
slow-moving AP echc»s. The jump mav be a point where one echo was
lost, and another, different echo began coming in. This effect is
apparently a frequent cause of very high reported speeds of UFOs
(Borden, 1953). The visual reports are suggestive of either a scin-
tillating star if the reported angle is higher than actual, or an
aircraft. There was an electronic warfare aircratt "orbiting" at

high altitude seaward of Tillamook at the time of the sighting, and
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it seems quite plausible that this was the visual UFO. However, this
was discounted in the Blue Book report because the aircraft's position
did not.fheck with the radar contact.

115-B. Carswell AFB (Fort Worth ares), Tex., 13 February 1953,
0235 LST. Weather: clear with visibility unlimited; temperature
inversion layer with sharp humidity lapse at 3,070 ft. altitude,
elevated radio duct at 4,240 ft. altitude. Applicable refractivity
profile for 0300 LST shown in Fig. 2 ., Visual observers saw a '"for-
mation" of three bright lights which perfcrmed a series of maneuvers
suggestive of an aircraft with landing lights doing several rolls and
then climbing rapidly and heading away. Operators then attempted to
pick up the object on an APG 41 radar, and after about two minutes they
brought in two apparently stationary targets on the correct azimuth.
It seems likely that these returns were from giround objects seen via
partial reflection from the strong elevated layers (gradients -154 and
-311 km°1). The visual sighting was probably an aircraft.

<37-B. Haneda AFB (Tokyo), Japan, 5-6 August 1952, 2330-0030 LST.
Weather: 'exceptionally good,' 0.3 cloud cover about 10 mi. north and
10 mi. south of the contact area, '"excellent visibility,'" isolated
patches or low clouds, Mt. Fuji (60 n. mi.) '"clearly discernible,"
scattered thunderstorms in mountains northwest, temperature at ilaneda
78°F, dew point 73°F. Observers saw a bright, round light (about 1
mrad arc) surrounded by an apparently dark field four times larger,
the lower circumference of which tended to show some bright beading.
It was low in the sky at about 30°-50° azimuth. Object appeared to
fade twice, during which time it appeared as a dim poirt source. It
disappeared, possibly becoming obscured by clouds, after about an hour.
The sky at Haneda AFB was overcast by 0100 LST. One of the visual
observers noted that near the end of the sighting the object seemed
somewhat higher in the sky and that the moon seemed proportionately

higher in elevation. The pilot of a C-54 aircraft coming in for a
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landing was directed to observe the cbject and he replied that it looked
like & brilliant star, and he dismissed the sighting as such.

When the controller at Shiroi AFB was asked to look for targei
on GCI .radar, he could find nothing for 15 min. He stated: ''There were
three or four blips on low beam but none I could definitely get a move-
ment on or none I could get a reading on the RHI (range-nelzlt i.dicatos)
scope."” A new controller taking over at 2345 LST 'believed'' he made
radar contact with the object and an F-94 was scrambled. This officer
stated: ‘The target wa. i a iight orbtlt mcving at varying speeds. It
was impossible to estimate speed due to the short distances and times
involved." By the time the =-94 arrived in the area of the 'bogie,"
Shiroi GCI had lost radar cortact; regaining contact at 0017 LST '"on
a starboard orbit in the same area as before.'" The F-94 was vectored
in to the target, and at this »nint the timing becomes confused. The
Shiroi controller states that the F-94 'reported contact at 0025 (LST)
and reported losing contact at 0028 (LST)." The F-94 radar operator
states: "At 0616 (LST) I picked up a radar contact at 10° port, 10°
below, at 6,000 yd. The target was rapidly moving from port to star-
board and a lock-on could not be accomplished. A turn to the starboard
was instigated [sic] to intercept target which disappeared on scope
in approximately 90 sec. No visual contact was made with the uniden-
tified target." Shiroi GCI had lost the F-94 in ground clutter, and
had also lost the target. It is not clear whether the GCI radar ever
tracked *he fast-moving target described by the F-94 crew. The maximum
range of the F-94's radar is not given in the Blue Book report.

The F-94 pilot stated that the weather was very good with
"exceptional visibility of 60-70 miles," yet this fast-moving UFO,
obviously far exceeding the F-94's airspeed (about 375 knots), was
seen by neither the aircraft crew nor the observers on the ground at
Shiroi GCI even though the UFO track crossed over very close to
Shiroi GCI number foui. There are many other inconsistencies in the

186




repcert of the incident besides the timing and the lack of visual con-
tact by the F-94 crew. The bright, quasi-stationary object sighted NE
of Haneda AFB, and seen also from Tachikawa AFB (about 30 mi. west of
Haneda AFB), should have been visible to the south of Shiroi AFB, but
was never seen by any of a large number of persons there who attempted
suc!, vbscrvations. Also, at 001? LST the object being tracked by GCI's
CPS-1 radar reportedly ''broke into three smaller contacts maintaining
an interval of about % mile.'" ‘The blips on the CPS-1 were dcscribed as
small and relatively weak, but sharply defined.

Two things seem apparent: (1) the object seen at Haneda and
Tachikawa AFB was much farther ¢way than the observers realized;
(2) the visual UFO and the targct tracked by radar were not the same.
The first statement is supported ty the inability of the observers
at Shiroi to see anything to the south; the sezond statement is sup-
ported by numerous inconsistencies hetween the visual and radar
sightings. The two most important of these latter arc: (1) During
times when the GCI radar could not find the target, the visual object

was in about the same location as durirg those times when it could be
found on radar; (2) The visual object was seen for at least five min.
after the time when the airborne radar or. the F-94 indicated that the
UFC had left the area at a speed well in excess of 300 mph.

The most iikely light source to have produced the visual object
is the star Capella (magnitude 0.2), which ~1s 8° above horizon at
37° azimuth at 2400 LST. The precise nature »f the optical propagation
mechanism that would have produced such a str-ngely diffracted image
as reported by the Haneda AFB observers must rcmain conjectural. Com-
plete weather data are not available for this case, but it is knowr
that th> light SSE circulation of moist air from Tokyo Bay was overlain
by a drier SW flow aloft. A sharp temperature inversion may have
existed at the top of this moist layer, below which patches of fog or
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mist could collect. The observed diffraction pattern could have been
produced by either (1) interference effects associated with propagation
within and near the top of an inversion, or (2) a corona with a dark
sureole produced by a mist of droplets of water of about 0.2 mm. diameter
spaced et regular intervals as described by Minnaert (1954). In either
event, the phenomenon must be quite rare. The brightness of the image
may have been due in part to ‘'Raman brightening" of an image seen
through an inver-ion layer.

Nor can exact nature of the radar propagation effects be evaluated,
due to the lack of complete weather data. However, a substantial
inference that the radar returns were of an anomalous propagation nature
is derived from:

(1) the tendency for targets to disappear and reappear;

(2) the tendency for the target to break up into smaller targets;

(3) the apparent leck of correlation between the targets seen

on the GCI and airborne radars;
(4) the redar invisibility of the target when visibility was
“exceptionally good."

Singly, each of the above could be interpreted in a different light,
but taken together they are quite suggestive of an anomalous propagation
cause.

In summary, it appears that the most probable causes of this UFO
report are an optical effect on a bright light source that produced
the visual sighting and unusual radar propagation effects that pro-
duced the apparent UFO tracks on radai.

104-8. Goose AFB, Labrador, 15 December 1952, 1915-1940 Local
Mean Solar Time. Weather: clear and visibility unlimited (30 mi.).

The crews of an F-94B fighter and a T-33 jet trainer saw a bright red
and white object at 270° azimuth while flying at 14,000 ft. The air-

craft attempted an intercept at 375 knots indicated air speed, but
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couid not close on the UFO, After 25 min. of reported chase, although
the aircraft had covered a distance of only about 20 mi. (aboaut 3.5 min.
at 350 knots ground speed) the object faded and disappeared. During

the chase, the radar operator in the F-94B had a momentary lock-on to
an unknown target at about the correct azzimuth for the UFG. Since this
was so brief, it was felt (by Air Intelligence, presumably) that the
set had malfunctioned. No GCI contact was made,

The official Air Force explanation for this UFO incident is that
the aircraft were chasing Venus which was setting about the time of the
sighting, and that the radar ''target' was simply a malfunction. It
seems likely that this explanation is essentially correct. However, it
is unlikely that experienced pilots would have chased a normal-appearing
setting Venus. It is more probable that the image of Venus was distorted
by some optical effect, possibly a slight superior mirage, and that loss
of the mirage-effect (or the interposing of a cloud layer) caused the
image to fade away. All items of the account may be explained by this
hypothesis, including the report that the object had "no definite size
or shape," as the image would no doubt be somewhat '"smeared' by imper-
fecticns in the mirage-producing surface. The small-angle requirement
of a mirage is satisfied since the pilots reported the object seemed
to stay at the same level as the aircraft, regardless of altitude
changes that they made (another indicdation of great distance).

14-N. This file actually consists of two similar cases reported
by a Capital Airlines pilot with 17 years and 3,000,000 mi. logged.

The first case occurred over central Alabama the night of 14 November
1956; the second case was on the night of 30 August 1957, over Chesapeake
Bay near Norfolk, Va.

The first sighting took place about 60 mi. NNE of Mobile, Ala.
while on a flight from New York to Mobile in a Viscount at "high
altitude,'" probably about 25,000 ft. It was a moonless, starry night
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and there was an occasionally broken undercast. ‘The object seen was
described as an intense blue-white light about 1/10 the size of the
moon (v3' arc) and about ''seven or cight times as bright as Venus at
its brightest magnitude." It first appeared 2210 LST at the upper
left of the Viscount's windshield falling towards the right and de-
celerating rapidly as a normal meteor would. Pilot and co-pilot both
took it to be an unusually brilliant metoor. However, this 'meteor"
did not burn out as expected, but "abruptly halted directly in front
of us and began to hover motionless.” The aircraft at this time was
over Jackson, Ala. and had descended to 10,000 ft. The pilot contacted
Bates Field control tower in Mobile and asked if they could see the
object which he described to them as '"a brilliant white light bulb."
They could not see it. The pilot then asked Bates to contact nearby
Brookley AFB to see if they could plot the object on radar. te never
learned what the result of this request had been. The object began
maneuvering ''darting hither and yon, rising and falling in undulating
flight, making sharper turns than any known aircraft, sometimes changing
direction 90° in an instant -- the color remained constant, -- and
the object did not grow or lessen in size.'" After a "half minute or so"
of this maneuvering, the object suddenly became motionless again. Again,
the object 'began another series of crazy gyrations, lazy eights, square
chandelles, all the while weaving through the air with a sort of rhyth-
mic, undulating cadence.'" Following this last exhibition, the object
"shot out over the Gulf of Mexico, rising at the most breath-taking
angle and at such a fantastic speed that it diminished rapidly to a
pinpoint and was swallowed up in the night."

The whole incident took about two minutes. The pilot remembers
noting that the time was 2212 EST. The object appeared to be at the
same distance from the aircraft, which was flying a little faster than

300 mph. during the entire episode.
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The second incident reported by this pilot, the su August 1957,
Chesapeake Bay report, occurred as he was fl\ing another Capital Airlines
Viscount at 12,000 ft. approaching Norfolk, Va. There was a Northeast
Airlines DC-6 flying at 20,000 ft. "directly above' the Viscount. In
this case, the object '"was brilliant; it fiew fast and then abruptly
halted 20 mi. in front of us at 60,000 ft. altitude." The Northeast
pilot looked for the object on radar and 'could get no return on his
screen with the antenna straight ahead but when tilted upward 12° he
got an excellent blip right where I told him to look for the object."

This object 'dissolved right in front of my eyes, and the crew
above lost it from the scope at the same time. They said it just
faded away. This sighting c.vered ''several minutes."

These two similar sightings are very difficult to account for.
The first sighting over Alabama has most of the characteristics of an
optical mirage: an object at about the same altitude seeming to
"pace" the aircraft, the meanderings being easily accountable for as
normal "image wander.' However, there are two aspects that negate
this hypothesis: (1) the manner of appearance and disappearance
of the UFO is inconsistent with the geometry of a mirage; the high
angle of appearance at the top of the windshield .s particularly
damaging in this regard; (2) there was no krown natural or astro-
nomical object in the proper direction to have caused such a mirage.
Venus, the only astronomical object of sufficient brightness, was
west of the sun that date; Saturn had set 4 hr. 30 min. earlier, and
there was not even a first magnitude star near 190°-210° azimuth, 0°
elevation angle.

The second sighting is equally difficult to explain as a mirage,
which seems to be the only admissable natural explanation in view of
the pilot's experience as an observer. The reasons are twofold:

(1) the apparent angle at which the object was observed is incompatible
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with a mirage; (2) there was apparently a radar return obtained from
the object which is incompatible with the hypothesis that it was an
astronomical object, the most likcly mirage-producer.

the pilot stated that the Northeast DC-6 flying at 20,000 ft.
"painted" the UFO at 15° elevation and a range of 20 mi, This would
place the UFO at about 48,500 ft., the pilots estimate of 60,000 ft.
apparently being in error. Presumably then, the elevation angle as
viewed from the Capital Viscount was about 19°. It is very unlikely

that any temperature inversion sufficient to produce a mirage would be
tilted at such an angle. For a near-horizontal layer to have produced
such an image (plus the radar return) by partial reflection of a ground-
1 based object seems equally unlikely. The largest optical partial
reflection that such a layer might produce at an angle of 19° would be
about 10'14 as bright as the object reflected (see Sectiun VI,Chapter 4).
This is a decrease of 35 magnitudes. Such a dim object would be or-
dinarily invisible to the unaided eye.

In summary, these two cases must be considered as unknowns.

1065-B. Charleston, S. C., 16 January 1967, 1810 LST. The
observational data in this case are insufficient to determine a pro-
bable cause for the sighting. A civilian 'walked out of his house and
saw" two round objects. He estimated that they were about 30° above
the horizon. They appeared to be "silver and blue, with a red ring."
These objects were alternately side by side and one above the other,
| and a beam of light issued "from the tail end." The observer does not
state how he knew which was the ''tail end," or even at what azimuth
he saw thewobjects. They 'vanished in place,' still at 30° elevation.

After the Charleston AFB was notified of the sighting, some
unidentified returns were picked up on an MPS-14 search radar. An
investigating officer later determined that these returns were spurious.

The case file states :
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[The officer] called [8 March 1967] to provide

additional information in regard to the radar sighting.

[The officer) was informed by the Charleston AFB that

the radar paints were not of UFUs. A check of the

equipment was made and it was learned that the individual

monitoring th: radar set had the "gain" [control] on the

height finder turned up to the "high'" position. This

caused the appearance of a lot of interference on the

radar scope. Personnel at Charleston AFB determined

the paints on the radar to be this interference. The

personnel turned the gain on high again and picked up

more "UFOs'". When the gain was turned down the UFOs

disappeared.

There apparent.ly were no radar UFOs in this case. The residue
is a visual sighting by a single observer with insufficient data
for evaluation. What the observer saw could conceivably have been
(a) a mirage with direct and reflected images of a planet (Jupiter
was at 98° azimuth, 5° elevation) or a bright star, (b) an air-
craft, or (c) a genuine unknown (i.e., a possible ETI object).
There is no real evidence either for or against any of these pos-
sibilities.

I-B: Primarily visual, meteor-like cases.

1323-B. Sault Saint tlarie AFB, Mich., 18 September 1966, 0100 LS7T.

Weather: clear, calm. There is a very brief Blue Book file on this

incident. Two sergeants of the 753rd Radar Squadron saw a bright light,
elliptical in shape and apparently multicolored of unsaturated hues,
which appeared low over the treetops to the SE and moved in a straight
line toward the west, disappearing "instantaneously' in the WSW.
Duration of this sighting was 2-5 sec. The report states that the
object was also tracked by a long-range AN/FPS-90 heightfinder with

azimuth, range, and altitude '‘available on request.' Since this
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information is not included in the folder, no firm conclusion may he
reached as to the probable cause of the radar sighting or even as to
whether or not the radar and visual objects were correlated.

The general visual appearance, brightness runge, motion and mode
of disappearance are all compatible with the hypothesis that the ob-
ject was a large meteor. Some large meteors display even more urusua!l
appearance than th.s report. If it was a meteor, the radar may have
actually tracked it; radar tracks of large metcors are not unknown.
Of course, the radar track may have been spurious, or may have indi-
cated that the object was unnatural. The tracking data would be
required to settle the point.

The radio refractivity profile for 0600 LST, shown in Fig.3
indicates that an intense super-refractive layer existed within the
first 372 m. (1220 ft.) above the surface. 'This profile is conducive
to the formation of AP echoes on ground-based radar, so there is some
possibility that the observed radar data in this UFO incident may have
been spusious. Tuis case would seem to merit further investigaiaiun.

1206-N. Edmonton, Alberta, 6 April 1967, 2125-2200 LST.

Weather: ‘'very clear," cool, temperature about 35°F, little or no
wind at surface, stars '"bright,'" no moon. Observers state that a
bright object appeared in the NNW low on the horizon, moving fast,
appeared to hover, and then disappeared. The night before, a whitish
object like a normal star "only much larger" had appeared in the same
place (NNW). A Pacific Western Airlines pilot independently reported
"chasing' a UFO whose position was relayed to him by GCA radar from
Edmonton International Airport. This UFO appeared to move somewhat
erratically, was seen only briefly by the pilot as a "reddish-orange
lighted effect,' and did not travel the same course as the visual
object described above.

The general atmospheric conditions prevailing during this
sighting were conductive to AP, The description of the GCA radar
track is suggestive of AP (quasi-stationary target appearing to ''jump"
in position), and the description of the UFO of 5 April is suggestive
of the diffracted image of a star seen through a sharp temperature

T
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inversion. In the absence of detailed meteorological data, the moast probable

conclusion seems to be that the primary sighting was a metesr anc that no genuine

1

UF) case exists her: However, this case also might merit a more

S

!
g
;
é intencsive investigation,

5 1207-8. Paris, Tex., 7 March 1967, 1645 LST. Weather: cilesr,

; visibility 15 mi. ‘This is an unconrirmed report by a single observer

| who could not even be reached for verification of the report by membters
: of this project staff. He claimed to have seen two lights that "made¢

a 90° turn at high speed, appearc? *~ separate and cor~ h~-k togethes

again and then went straight up. Speed varied from fast to slow to

o e el

fest, in excess of known aircraft speed.' The last statement is the
witness's interpretation, l!e stated that radar at Paris AFB had trackad
this UFO, but all military radar installiations in the area disclaim
any UFO tracks that nizht. It seems probable that the visual sighting
was *ither an aircraft)whose sound was not heard by the witness for
some reason, or a pair of meteors on close, nearly parallel paths. The
quick dimming of a meteor burning out may be interpreted as a 90°
turn with sudden acceleration away from the observer of a nearly-constaru®
light source, which then seems to disappear in the distance.

I-C: Primarily visual, blurry light or glow.

i5-B. Blackhawk and Rapid City, S. Dak., snd Bismarck, N. Dak..
5-6 August 1953, 2005-0250 LST. Weather: clear, excellent visibility,

stable conditiuns, temperature inversions and radio surface ducts pre-
valent. See Fig. 4. 1bte night was dark and moonless.

The initial incident ir this chain of UFOU sightings was the
sightivy; » a GOC (Ground Jbservers Corps) observer of a stationary
"red glneing o ght'' at 2005 LST acar Blackhawk, S. Dax. This light
soon begap 1> move some 30° to the right, "shot straight up," and
moved to the left, roturning to its original position. A compganion

thought it was "jnst the red tower light” (a warning light oa an FM

i9¢
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transmitter tower normally just visible from their location). The
report was relayed to the Rapid City Filter Center, and three air-
men from the radar site were sent outside to look for the UFO. They
saw what was undoubtedly a meteor, judging from their description.
The radar operator when informed of the new sighting began to search
for unidentified targets. He found many.

Over the course of the next four hours a large number of un-

identified blips appeared on the Rapid City radar. Many of those

were transitory, moving blips with a fairly short lifetime, usually
being "lost in the ground clutter.'" An F-84 fighter was vectored in
to a stationary blip near Blackhawk, and the pilot ''chased" a UFO
which he found at the location on a heading of 320° M. without gain-
ing on it. The F-84 was probably chasing a star, in this case

Pollux (mag. 1.2) “hich was in the correct location (335° true azimuth,
near the horizon).

When the Blackhawk GOC post called in that the original object
had returned for a third time, another F-84 was vectored in on the
visual report. as no radar contact could be made. The pilot made
a '"visual contact" and headed out on a 360° magnetic (v 15° true)
vector. At this point the radar picked up what apparently was ghost
echo, that is, one that '"paced' the aircraft, always on the far side
from the radar. The fighter in this instance was probably chasing
another star, the image of which may have been somewhat distorted.
The pilot's report that the visual UFO was 'pacing" him appears to
have strengthened the radar operator's belief that he was actually
tracking the UFO, and not a ghost echo. The star in this instance
may well have been Mirfak (mag. 1.9), which, at 2040 LST, was at
azimuth 15° and about 5° to 7° elevation angle. The second pilot,
upon being interviewed by Dr. Hynek, stated that he felt he had

been chasing a star, although there were some aspects of the
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appearance of the object that disturbed him. e also stated that

the radar gunlock, which he had reported ty radio during the chase,

was due to equipment malfunction, and that the radar gunsight continued
to malfunction on his way back to the base. This equipment was never
subsequently checked for malfunctioning (i.e., not before or during

the official AF investigation of the incident).

The Bismarck, N. DPak. sightings began when the Bismarck Filter
Center was alerted to the "presence of UFO's" by Rapid City. At 2342
LST the sergeant on duty there and several volunteer observers went
out on the roof and shortly spotted four objects. The descriptions
of these objects by the varicus observers were consistent with the
hypothesis that they were stars, although some apparent discrepancies
caused early AF investigators to deduce by crude trianguiations that
the sighted objects must have Deen nearby. It now appears that all
four objects were stars viewed through a temperature inversion layer.
The observers stated that the objects resembled stars, but that their
apparent motion and color changes seemed to rule out this possibility.

Dr. Hynek's summary of the probable nature of the four Bismarck
objects is enlightening:

Object #1, which was low on the horizon in the west

and disappeared between midnight and 0100 hr. was the star

Arcturus observed through a surface inversion. Arcturus

was low on the horizon in the west and set at approximately

1220 (LST) at 289° azimuth.

Object #2 -- was the star Capella observed through a
surface inversion. At 0011 CST Capella was at 40° azimuth

and 15° elevation . . . . [and] at 0200 CST [it] was at 53°

azimuth and 30° elevation, whick agrees with the positions

given by [the two witnesses].

Objects #3 and #4 were, with a high degrce of probability,
the planet Jupiter and the star Betelgeuse, observed through
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a surface inversion., Jupiter's . . . stellar magnitude was -1.7
[and it] was low on the eastern horizon at approximately 92°
azimuth. Betelgeuse . . . was also low on the eastern horizon

at approximately 81° azimuth.
The statement of one of the witnesses at Bismarck includes the

Y A S e i,

following comments:
. they appeared much brighter than most of the stars and
at times appeared to take on a rather dull bluish tint.
They appeared to move in the heavens, but at a rather

slow rate and unless a person braced his head against some

stationary object to eliminate head movement it would be

hard to tell that they were moving.

The one in the west eventually disappeared below the

horizon and the one in the northeast gradually seemed to

blend in with the rest of the stars until it was no longer

visible.

The last statement is typical of the description given by
witnesses who have apparently observed a bright star rising through an
inversion layer. It would seem to be circumstantizl evidence of the
diffraction-brightening predicted by Raman for propagation along an
inversion layer (see Section VI Chapter4). However, there is an al-
ternative explanation that simple diffractive blurring or smearing of
a star's image, by spreading the available light over a larger area
of the eye's retina, may cause a psychological illusion of brightening
of the object.

The meteorological conditions were generally favorablc for anomalous
propagation at both locations. The refractivity profile for Rapid City
2000 LST 5 August shows a 0.5°C temperature inversion over a layer 109 m.
thick, although the resulting refractivity gradient is only -77 km'l
(Fig. 5 ). The 0800 LST profile (Fig. 6 ) shows a pronounced elevated
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duct between 833 and 1,007 m. with a gradient of -297 km™); a 3.2°

elevated inversion is reported through this layer. A strong inversion
layer evidently formed during the night and was "lifted" to the 833 m.
level by solar heating after sunrise at about 0500 LST.

The Bismarck profile for 2100 LST 5 August (Fig. 4 ) shows a
1.2°C temperature inversion between the surface and the 109 m. level,
the resulting layer forming a radio duct with a refractivity gradient
of -182 km-l. It is noteworthy that the Bismarck sightings show more
evidence of optical inversion-layer effects than the Rapid City sightings.

In summary, the Rapid City-Bismarck sightings appear to have been
caused by a combination of (1) stars seen through an inversion layer,

(2) at least onz meteor, (3) AP echoes on a GCI radar, and (4) pos-
sible ghost echoes on the GCI radar and malfunction of an airborne
radar gunsight (although the commanding officer of the Rapid City de-
tachment was later skeptical that there had in fact ever been even a ghost
echo present on the GCI radar).

Case 5*. Louisiana-Texas (Ft. Worth) area, 19 September 1957,
sometime between midnight and 0300 LST.
The weather was clear. The radio refractive index profiles for Ft. Worth,
for 1730 and 0530 LST, 18-19 September 1957, are shown in Figs., 7 and 8.
The aircraft was flying at an altitude between 30,000 and 35,000 ft. as
recalled 10 years later by the witnesses involved. There was a slight
temperature inversion at an altitude of 34,000 ft., which may have been
associated with a jet stream to the north.

There is a possibility that a very thin, intense temperature
inversion was present that night over certain localized areas at an
altitude of about 34,000 ft., a layer capable of giving strong reflections
at both radar and optical frequencies. There are many aspects of the
visual appearance of the UFO that are strongly suggestive of optical
phenomena: the bright, white light without apparent substance, the

*Cases referred to thusly are found in Section IV.
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turning on and off '"like throwing a switch," the amorphous red glow

without "any shape or anything of this nature." The radio refractivity

profile for the time of the sighting, with several strong super-refractive

¢
1

layers, is conducive to the formation of radar AP echoes. The description
of the GCI radar targets is suggestive of AP phenomena:

All of a sudden they wculd lose it, or something.

A - AT T ST R

They had it and then they didn't, they weren't sure. There

was a lot of confusion involved in it. They'd give you these

headings to fly. It would appear to just -- they had may-

be a hovering -- capability and then it would just be in a

different location in no time at all.

This type of behavior is typical of moving AP targets. The elevated
duct shown on the Fort Worth profiles is very thick, and seems fully
capable of causing these effccts.

In summary, it is possible to account for the major details of
the sighting through three hypotheses:

(1) The UFO at 30,000 to 35,070 ft. may have been a combined radio-
optical mirage of another aircraft, at great distance, flying just
below a thin inversion layer which was also just above the B-47's
flight path. This aircraft would have had to have (a) displayed
landing lights which were turned off (creating the first sighting),
(b) been equipped with 2800 MHz radar, and (c) displayed a red
running light (causing the red glow).

(2) The GCI UFOs were AP echoes.

(3) The last "red glow' at '"15,000 feet" may have been a ground
source, which became obscured or was turned off as the aircraft
approached.

There are many unexplained aspects to this sighting, however,
and a solution such as is given above, although possible, does not

seem highly probable. One of the most disturbing features of the
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report is the radar operator's insistence, referring to ground and
airborne radars, that ' . . . this would all happen simultaneously.
Whenever we'd lose it, we'd all lose it. 'There were no "bhuts' about
it, it went off." Another unexplained aspect is the large range of
distances, bearing angles, and to some extent, altitudes covered by
the UFO. The radar operator's comment that the return "had all the
characteristics of -- a ground site -- CPSoB," indicates that an
airborne radar source i> unlikely due to the large nower requirements.
There remains the possibility that the ''red glow' was the mirage of
Oklahoma City which was in about the right direction for the original
"red glow' and presumably had a CPS6B radar installation, but sub-
sequent direction and iocation changes would secem to rule out this
possibility ana the yrazing angle at the elevated inversion layer
would be too large for a normal mirage to take place.

In view of these considerations, and the fact that additional
information on this incident is not available, no tenable conclusion
can be reached. From a propagation standpoint, this sighting must
be tentatively classified as an unknown.

1-D: Primarily visual, miscellaneous appearance: balloon-like

aircraft-like, etc.
Over Labrador, 30 June 1954, 2105-2127 1.ST. Weather:

(at 19,000 ft.) clear, with a broken laver of stratocumulus clouds
below, excellent visibility. No radar contuact was made in this inci-

dent,
A summary of the pilot's first-hand account of his experience

reads :
I was in command of a BOAU Boeing Strato
cruiser en route from New York to London via Goose
Bay Labrador (refuelling stop). Soon after cros-

sing overhead Seven Islands at 19,000 feet, True
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Airspeed 230 kts, both my copilot and I became
aware of something moving along off our port
beam at a lower altitude at a distance of maybe
five miles, in and out of a broken layer of
Strato Cumulus cloud. As we watched, these ob-
jects climbed above the cloud and we could now
clearly see one large and six small. As we flew
on towards Goose Bay the large object began to
change shape and the smaller to move relative to
the larger . . . .

We informed Goose Bay that we had something
odd in sight and they made arrangements to vector
a fighter (F947) on to us. Later I changed
radic frequency to contact this fighter; the pilot
told me he had me in sight on radar closing me
head-on at 20 miles. At that the small otjects
seemed to enter the larger, and then the big one
shrank. I gave a description of this to the fighter
and a bearing of the objects from me. I then had
to change back to Goose freqency for descent clear-
ance. I don't know if the fighter saw anything,
as he hadn't landed when I left Goose for London.

The description of the UFO in this case, an opaque, dark "jelly-
fish-like'" object, constantly changing shape, is suggestive of an
optical cause. Very little meteorological data are available for this
part of the world on the date in question, so that the presence of
significant optical propagation mechanisms can be neither confirmed

ner ruled out. Nevertheless, certain facts in the case are strongly
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suggestive of an optical mirage phenomenon:

(1) ‘'The UF) was always vithin a few degrees of a horizontal
rlane containing the aircraft, thus satisfying the small-angle re-
quirement;

(2) The aircraft flew at a steady altitude of 19,000 ft. for
the 85 n. mi. over which the UFQ appeared to '"pace' the aircraft, thus
the plane maintained a constant rclationship to any atmospheric layer
at a fixed altitude;

{3)  The dark UI'0 was scen avainst a bright sky background
within 15°-20° of the setting sun; nearly identical images, dis-
plaving "jellyvfish-1like'" behavior may be commonly observed wherever
mirages are observed with strong light-contrast present. The
reflection of the moon on gently rippling water presents quite similar
behavior.

The suggestion is strong that the UFO in this case was a mirage:
a reflection of the dark terrain below seen against the bright,
"silvery" sky to the left of the setting sun. The reflecting layer
would be a thin, sharp temperature inversion located at an altitude
just above that of the cruising aircraft. Most of the facts in this
incident can be accounted for by this hypothesis. The dark, opaque
naturc of the image arises from the contrast in brightness and the
pheromenon of ''total reflection.'" The arrangement of the large and
small objects in a thin line just ahove the aircraft's flight path,
as well as the manner of disappearance, are commensurate with a mirage.
As the mirage-producing laver weakens (with distance) or the viewing
angle increases (was the aircraft beginning its descent at the time?),
the mirage appears to dwindle to a point and disappears. This type of
mirage is referred to as a superior mirage and has often been reperted

over the ocean (see Section VI, Chapter 4).
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The principal difficulty with this explanaticn, besides having
to hypothesize the cxistence of the mirage-producing layer, is how
to account for the anisotropy of the mirage. Anisotropy of this sort,
i.e. a mirage limited to certain viewing azimuths, is common in earth-
bound mirages when viewed from a single location. But a mirage layer
through which a reflected image could be seen only in one, constant
principal direction (plus a few small "satellite' images) over a
distance of 85 n. mi. is quite unusual.

There remains the slim possibility that the aircraft itself
produced the mirage layer through intensification (by compression
induced by the shock wave of the aircraft's passage through the
air) of a barely subcritical layer, i.e. one in which the temperature
gradient is just a little bit less than thc value required to produce
a mirage. This hypothesis would satisfy the directional requirement
of the sighting, but the resulting scheme of hypotheses is too
speculative to form an acceptable solution to the incident.

This unusual sighting should therefore be assigned to the
category of some almost certainly natural phenomenon, which is so
rare that it apparently has never been reported before or since.

304-B. Odessa, Wash., 10 December 1952, 1915 LST. Weather:
clear above undercast at 3,000 ft.; aircraft at 26,000-27,000 ft.

Two pilots in an F-94 aircraft sighted a large, round white object
"larger than any known type of aircraft." A dim reddish-white light
seemed to come from two "windows.' It appeared to be able to
"reverse direction almost instantly,' and did a chandelle in front
of the aircraft. After this the object appeared to rush toward the
aircraft head-on and then would "suddenly stop and be pulling off."
The pilot banked away to avoid an apparently imminent collision,

and lost visual contact. Fifteen minutes later the aircraft radar

picked up something which the crew assumed was the UFO, although there

210



is no evidence that it was. The object was reported to be moving
generally from west to east at 75 knots. It was never sighted.

This sighting has becen described as a mirage of Venus, although
the reported 75 knot speed and 270° direction of motion is in contra-
diction to this hypothesis. The general description of the object
as well as the reported motion is suggestive of a weather balloon.
However, the peculiar reversals of direction, althoueh they could have
been illusory, and particularly the loss of visual contact are at
odds with the balloon hypothesis.

IMhe radiosonde profile for Spokanc, 1900 LST, is shown in Fig.9
and is inconclusive. ‘The trop: .duse, where the sharpest temperature
imersions are likely, is at about 30,500 ft. above sea level, too
high to have produced a mirage visible at 26,000-27,000 ft.

The closeness of the timing between the radiosonde release at
1900 LST and the sighting at 1915 LST suggests that the F-94 crew
may have scen a lighted pibal balloon. The description given, in-
cluding the two dimly-lit "windows,'" is typical of the description
of a pibal balloon by those not familiar with weather instrumentation.
Such a balloon would rise to at least 17,000 ft. in 15 min., and the
reported motion, 270° at 75 knots, is in excellent agreement with
the upper winds at the highest level plotted for the Spokane profile :

280° at o6 knots at 18,000 ft,

»
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19-X. 361-B. Kirtland AFB ,lbuauerque, N.M., 4 Nov. 1957, 2245-2305 LST.

Keather: scattered clouds with high overcast, visibility good, thunder-

storms and rain showers in vicinity, light rain over airfield. Observers

in the CAA (now FAA) control tower saw an unidentified dark object
with a white light underneath, about the '"shape of an automobile on
end." that crossed the field at about 1500 ft. and circled as if to
come in for a landing on the E-W runway. This unidentified object
appeared to reverse direction at low altitude, while out of sight of

the observers behind some buildings, and climbed suddenly to about
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200-300 ft., heading away from the field on a 120° course. Then it
went into a steep climb and disappeared into the overcast.

The Air Force view is that this UFO was a small, powerful
private aircraft, flying without flight plan, that became confused
and attempted a landing at the wrong airport. The pilot apparently
realized his error when he saw a brightly-1lit restricted area, which
was at the point where the object reversed direction. The radar blip
was described by the operator as a "perfectly normal aircraft return,"
and the radar track showed no characteristics that would have been
bevond the capabilities of the more powerful private aircraft available
at the time. There seems to be no reason to doubt the accuracy
of this analysis.

1482-N. About 15 mi. east of Utica, N. Y., 23 Junc 1955, 1215-
1245 LST. Weather: overcast at 4,000 ft., visibility g¢ood below.
Reported by the co-pilot of a Mohawk Airlines DC-3. ‘They were cruising
at 5,000 tt. at 100 knots, when he noticed an object passing approxi-
mately 300 ft. above at an angle of about 70° (20" from vertical).
It was moving at ''great speed.'" The body was '"light gray, almost
round, with a center line . . . . Beneath the line thcre were
several (at least four) windows which emitted a bright blue-green
light. It was not rotating but went straight." ‘The pilot also saw
this UFO; thev watched it for several miles. As the distance between
the DC-3 and the UFO increased, the lights 'seemed to change color
slightiy from greenish to bluish or vice versa. A few minutes after
it went out of sight, two other aircraft (one, a Colonial DC-3, the
other I did not catch the number) reported that they saw it and
wondered if anyone else had seen it. The Albany control tower also
reported that they had seen ar object go by on Victor-2 [airway].
As we approached Albany, we overheard that Boston radar had also tracked

an object along Victor-2, passiag Boston and still eastbound.'
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The pilot and co-pilot computed the 'speed" of the UFO at 4,500-
4,800 mph. from the times of contact near Utica and at Boston. There
are a number of inconsistencies in this report, aside from the
most obvious one: the absence of a devastating sonic boom, which
should be generated by a 150 ft. ellipsoidal object travelling at
Mach 6 or better in level flight at 3,500 ft. It does seem likely
that the Boston GCA report was coincidental and involved a different
object.

The residue is a most intriguing report, that must certainly
be classed as an unknown pending further study, which it certainly
deserves. Statements from some of the other witnesses involved
would help in analyzing the event, and should prove useful even 13
-ears after the fact. It does appear that this sighting defies
explanation by conventional means.

10-X. (371-B.] Continental Divide, N. M., 26 January 1953, 2115-
2200 LST. Weather: high, thin overcast, low scattered clouds, very
good visibility. An airman stationed at the 769th AC&GN Squadron at
Continental Divide (elevation 7,500 ft.) observed a '"bright reddish-
white object' about 10 mi. west of the radar site and apprcximately
2,000 ft. above the terrain. The radar subsequently painted a strong,
steady return at 9 mi. range and about 2,500-7,500 ft. above the
surface. This object passed behind a nearby hill and reappeared,
heading north at about 10-15 mph. Radar track confirmed this. The ob-
ject then moved to the west at 12-15 mph to a point 18 mi. west of the
radar site. It then turned north €or about 10 mi., and subsequently
turned back on a heading of 128° inbound to the station. Radar and
visual contact was lost near the area where the object was first de-
tected. Before disappeuaring, the object seemed to shrink in size and
fade in color to a dull red.

There seems to be little doubt in this case that the visual and

radar contacts were in fact of the same object. The obvious
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interpretation is that the object seen and tracked on radar was 2
weather balloon, a lighted pibal used for obtaining data on upper
winds. This explanation was considered and rejected by Air Fcrce
investigators for two reasons:

(1) The sighting occurred 1 hr. 15 min. after the scheduled
release of the Winslow, Ariz. pibal, the only one that seemed likely
to have showed up in the sighting area, and the balloon ought to
have burst by then, since they generally burst at 30,000 ft., an
altitude the Winslow pibal should have reached 25 min. after launch;

(2) The reported direction of movement was, at least part of
the time, directly opposite to the reported upper winds as derived
from the Albuquerque radiosonde flight. These winds were reported
from the '"'west between 10,000 and 30,000 feet."

Actually, neither of these two reasons is sufficient to dis-
count the balloon theory. In the first place, weather balloons are
often released later than the scheduled time, and this possibility
was apparently not checked. In the second place, pibal balloons
are often known to leak and consequently to rise at a much slower
rate thar normal. Often they have so little bouyancy that they may
be caught in local updrafts or downdrafts. These leaking balloons
are usually carried away by the horizontal wind flow at such a rate
that they are lost from sight of the observing station hefore they
reach burst altitude. The pibal data from Winslow, Ariz. for 0300
GMT 27 January 1953, (2000 LST 26 January) is listed as '"missing"
above the 500 mb level (about 19,000 ft. m.s.l.), which is a strong
indication that the balloon may have been leaking. It is therefore
entirely conceivable that the Winslow pibal balloon could have been
in the vicinity of Gallup, N. M. (west of the radar site) at 2115 LST
on the night in question.

The problem of the observed direction of movement cannot be com-

pletely resolved, because it depends largely on an anlysis of mesoscale
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winds ir the lower atmosphere, that is, on a scale smaller than
ordinarily analyzed on synoptic weather maps. ‘the synoptic

maps for 2000 LST 26 January 1953, for the 700 mb (about 10,000 ft.),
500 mb (about 19,000 ft.), and 290 mb (about 27,000 ft.) levels are

shown in Figs. 10 and 11.

Although the general windflow in the Arizona-New Mexico area

for at least the 700 and 500 mb maps is from the west, there are in-

¢
!
4

dications of a secondary mesoscale circulation somewhere in the

e

vicinity of the Arizona-New Mexico border, which is embedded in the
general trough overlying the southwestern states. Especially sig-
nificant are the winds at the 700 and 500 mb levels at Tucson and
at Phoenix, mainly at the 5C0 mb level, which show evidence of a
mesoscale cyclonic circulation in the area.

In view of the general meteorological situation at the time,
a quite likely explanation for the Continental Divide sighting is
as follows: The Winslow pibal balloon, which was leaking, was
carried away to the east, probably sinking slowly as it went, and
was lost from view of the Winslow weather station. Upon reaching
the general vicinity of Gallup, N. M. the leaking balloon was
probably caught up in a local cyclonic vortex and updraft, which,
being instigated by the mesoscale cyclonic flow in the region may
have formed on the windward side of the range of low mountains
forming the Divide in that area. This would have caused the balloon
to be carried toward the north, slowly rising, as first observed.
This would be followed in sequence by a turn to the west, and
ultimately, upon reaching a somewhat higher level, a turn toward
the southeast again as the balloon became caught in the more general
flow from the west and northwest prevailing at middle levels in the
atmosphere.

This hypothesis fits the details of the observations rather

well, and considering the lack of additional information or data

216



ot 11 2andryg WILSAS 3TWISOS3NW = MOT

LA _
A T -1 o Srm_
* a”___f Y406, £TMHOH J58m mrmuw ..Mﬁ,
\ . _rl. it L QM |
,.r\ o ﬁmmx:.mw\uw 98,3
" nr/ b _m -] mN

ST T} 0006l Loav °
HNSSIUJ INVASNOD qu 00S

A‘N DDMD"_ mmm_ ?_._q_.. le



218

Pkt 01 3andty — W3LSAS JFTIWISOS3IN = MO
ws ol / - A i, N
S e N Y .ww \4\.)\} {
LAl W g /« \ﬂ HOIH
f. i L UC R » !
‘;.r. |..J.1.._ | { \ N 1p- o Iv.y
/ uf. _ nxn }LXTMV_TW U& mo_ i moy
* e | d9 €80° v b o
f.t\MM .\ﬂm. vao mﬁ 180°2-| ?o._uq
Z : .1......L__.\. Foe o f_gf . {ll mwO ¢¢_. &
Y . w?& by ) . ¢erm m_kh
[, Sl o ° 2 o v .o -
~ AL % X : Aol 4 i \!/f;T ~L
.‘p.m o h“vx _ﬁ | ,f ) . ”l . ﬁlruir!.m..!/ u\_“_.
5 e =2 -- 3 _. ) _ { | e
/ N ‘v ’ /./ /);% S f..7m f M
= ,,._r...\.._. [/ . ] . ' _ ! h e S
T, : |
i " quoog| Y~
.L..Gm v, @ LivH) 3nSSTd INVISNOOT™ J .

(Z 00€0). €G61 NVFr Z2



pertaining to this incident, the UFO should probably be tentatively
identified as a weather balloon.

321-B. Niagara Falls, N. Y., 25 July 1957, 0025 LST. Weather:
clear, excellent visibility. Observers saw a '"circular brilliant
white object with pale green smaller lights around its perimeter."
Object appeared to move slowly at nearly constant altitude, and then
went intc a ''fast, steep climb," disappearing in about 5-8 min. The
object was tracked on a CPS-6B radar for about 3 min. moving from
SW to NE, in agreement with prevailing winds in the area.

The rate of climb could not have been very great, or the object
would not have remained in sight for '"five to eight" minutes. The
official AF view is that the object was a lighted ballcon, and in
the absence of other data or a more complete file on the case, there
seems to be no more likely explanation.

Qass II: UFO incidents that are primarily radar contacts,

with or without secondary visual observations.

Class II-A: Primarily radar, with radar returns of an AP-like

nature: fuzzy, vague, or erracic returns, multiple

returns, sporadic returns, etc.
1211-B. McChord AFB, Seattle, Wash., 2 October 1959, 0020-0320 LST.

Weather: clear, fog moved in at 0150 LST after initial sighting, wind
from 10° at 10 knots (approx.). Radar at McChord AFB picked up a total
of five or more unidentified tracks between 0020 to 0320 LST. These
targets appeared to be at elevation angles of about 10°-20° and azii. iths
of 170°-190°. The range would change from 4,000 yd. to 8,000 yd.,
and the flight patterns were described as "erratic:'" returns would
occasionall: appear in pairs. The radar blips were described as 'weak."
Data on the vertical beam width and the antenna pattern characteristics
of the radar are lacking.

Visual observers were apparently told to go outside and look

for an UFO at about 10° elevation and 190° azimuth. They found
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one - '"round," ''the size of a quarter' (distance not specified), "white
and blue flickering light," a rather good description of a scintillating
star. There was a second magnitude star at precisely the correct
azimuth (190°) at the time, although the elevation angle would have
been only about 1° or so. A sharp temperature inversion, with mist
trapped below it, could have easily produced the effect of larger size
as well as increased the apparent elevation angle by about 1°. Even
trained observers consistently over-estimate the elevation angle of
cbjects near the horizon, as in the "moon illusion'' (the apparent in-
crease in size of the rising moon).

When "last seen,' at about 0150 LST, the object was reported to
be about 20° elevation and 170° azimuth. At that time another bright
star (0.7 magnitude fainter than the first one) was located at about
172° azimuth and about 10° elevation, values commensurate with the
apparent visual position (again, assuming over-estimate of elevation
angle) Near the horizon these were the only two stars of third mag-
nitude or greater in that part of the sky at that time.

The description of the vadar targets, weak, erratic blips,
together with the reported formation of a 'ow-level fog (that hin-
dered visual observations after 0150 LST), suggests the presence of
a shallow temperature inversion-humidity trap that was producing
AP echoes on the radar set. The UFO report states that temperature
inversions were 'prevalent' in the area.

In summary, this UFO incident appears to have been caused by
radar AP echoes and ascociated visual star sightings, both observed
at small angles through a surface temperature inversion-humidity
trap layer.

103-B. Gulf of Mexico, off Louisiana coast (28° N 92° W),

6 December 1952, 0525-0535 LST (1125 GMT). Weather: clear, dry,

light winds, visibility excellent, full moon. The radio refractivity
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profile for Burwood, La., about 175 mi. NE of location of sighting, for
0900 LST is shown in Fig. 12 ; a very strong super-refractive layer is
shown on this profile over a height interval extending from the surface
to 456 m. (1,500 ft.). A sharp temperature inversion existed at the

top of this layer. As an aircraft was returning to Galveston, Tex. at
20,000 ft. burn-off flares from oil refineries became visible. The

radar was activated on 100 mi. range to check for the Louisiana coastline.
The range to the nearest point on the coastline was about 89 mi. and
assuming standard propagation conditions, the range to the radar

horizon should have been on the order of 140 mi. Surprisingly, the
coastline .ould not be seen on the radarscope. Instead a number of
unusual echoes were observed. Initially there were four moving an a
course of 120° true azimuth, Tnese blips moved at apparent speeds of

over 5,000 mph., coming within 15-20 mi. of the aircraft's position.
Eventually they disappeared from the scope. The radar set was calibrated,
but more blips appeared still moving SE across the scope.

Visual observations consisted of one or two blue-white flashes,
one of which, as viewed from the waist blister, appeared to pass under
a wing of the airciaft. All of these may have been above the horizon,
since the wingtip would appear well above the horizon as viewed from
this position. The observers stated that the fiashes 'did not alter
course whatsoever.'" These visual sightings were probably Geminid
meteors; the wing operations officer stated: 'Visual sightings
are indecisive and of little confirmatory value."

One of the radar witnesses stated: 'One object camec directly
towards the center of the scope and then disappeared." After 10 min.
of radar observation, a group of the blips merged into a half-inch
curved arc about 30 mi. from the aircraft at 320° relative azimuth
and proceeded across and off the scope at a computed speed of over
9,000 mph. After this, no more unidentified returns were noted on the radar.

The radar returns obtained in this incident were probably caused

by the deep super-refractive layer near the surface shown in Fig. 12.
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That this layer was present at the time and in the area is indicated by the
failure of the aircraft radar to detect the Louisiana coastline even
though burn-off flares on the shore were visible to the unaided eye.
The layer was probably slightly stronger at the timz2 of the incident,
thus constituting a thick radio duct. A transmitter located above a
radio duct and emitting a high encugh frequency to be affected, as the
radar un oubtedly was, does not excite propagation within the duct. This
implies that the coastline below the duct would not be visible to the
radar located above the duct.

The strange moving targets sceen on the radar were probably
caused by imperfections in the atmospheric layer torming the radio
duct, allowing the radio energy to enter the ducting layer at
various points. This would create sporadic ground returns. The
returns may have been caused by a series of gravity waves running
along the ducting layer in a SE direct.on; this is a phenomenon
which is at present only pocrly understood. In any event, spurious
radar images have often been noted under propagation conditions of
this sort, often moving at apparent speeds of from tens to thousands
of miles per hour.

In summary, it seems most likely that the cause of this sight-
ing can be assigned to radar AP, for which there is meteorological
evidence, and meteors.

7-C. Whitc Sands Missile Range, N. M., 2 March 1967, 1025-
1132 LSi. Weather: apparently clear (few meteorological data are
available). A single witness at the summit of highway 70 over the
Sacramento Mountains (Apache Summit, 9,000 ft. elevation) reported
seeing "silvery specks' passing overhead from north to south. The
witness called Holloman AFB, and range surveillance radar was requested
to look for the objects. Two aircraft were scrambled, but neither

reported a sighting, although they searched the area where the UFOs

were reported.
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w0 radars were in operation. Both tracked a number of targets,

most of which were stationary and so intermittent in .ature as to

) prevent lock-on (see Case 16). Significantly, none of the radar targets
was behaving in the manner described by this witness (i.e., moving
steadily south at high altitude). Therefore, this incident is con-
sidered to be primarily a radar contact.

The probable nature of each of the three types of radar contact
made is examined below.

(1) The stationary, intermittent targets. Most of these can be
identified with terrain features, peaks or ridges, that would normally
be just below the radar's line of sight. If the atmospheric conditions
were such as to render these points just barely detectable by the
radars, they would probably appear as intermittcnt, stationary targets
of the type described.

(2) The object at 25,000 ft. that "drifted east three or four
miles in about 10 minutes'' was apparently moving with the prevailing
upper winds from the west; it may have been a weather balloon, or
some similar device.

(3) The circular track executed by the Holloman radar was
interpreted by the radar engineers on the base as being a noise
track. This seems quite likely, despite some apparent discrepancies
noted in the report. If this track represented a real target, it is
strange that the Elephant Mountain radar never picked it up, in spite
of the fact that the apparent track passed within about 6.5 mi. of
the second radar's location.

190-N. Detroit, Mich., March 1953, about 1000 to 1100 LST
(exact date and time unknown). Weather: 'perfectly clear." A
USAF pilot and a radar operator, flying in an F-94B fighter on a
practice training mission, were di1 cted by GCI radar at Selfridge

AFB to intercept some unknown targets which appeared to be cver
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downtown Detreit. The pilot and radar operator looked in that direc-
tion and saw "tiny specks in the sky, which appcared to look like a
ragpcd formation of aircraft."

The aircraft at this time was about 30 mi. NW of downtown Detroit,
and the targets 'appeared to be over the city's central section."
The pilot turned the aircraft to an intercept course. During this time,
perhaps '"three or four minutes,'" the objects were visible to the pilot
as "a ragged formation traveling slowly in a westward direction ;" the
objects appeared to be "a little Jower than our aircraft.' The pilot
started his intercept run under full military power, without afterburner,

at approximately 500 mph.
The pilot recalls thinking several times that details of the

unknowns, like wings, tails, etc. should have "popped out' as they
approached, so that identification could be made, but they did not.
The ground radar had both the F-94B and the unknowns ''painted as good,
strong targets.' The unknowns could still not be identified, but
"seemed to get a little larger all the time."

The F-94B's radar operator began to get returns and ''thought he
was picking up the targets.'" The pilot looked at his instruments to
see if he could "inch out a little more speed without going into after-
burner,'" and when he looked up again "every last one'" of the objects
was gone. The pilot asked 3CI where the UFOs were, and was told they
were still there, '"loud and clear.' They continued to fly headings
given by GCI right into the center of the targets, flying and turning
in "every direction,'" but there was nothing in sight. The pilot states:
"Gradually the targets disappeared from ground radar after we had been
amongst them for three or four minutes.' The F-94B then returned to
base.

Since the exact date of this sigiting is unknown, no applicable

meteorological data are available. Any explanation of this incident
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must therefore remain speculative in nature. If the UFOs are con-
sidered to have been material objects, then they would have had to
have shifted position some tens of miles in the ''two to four" seconds
while the pilot was looking down at his instruments. This does not
explain why they continued to appear on the ground radar. The only
admissible hypothesis would seem to be that they became invisible as
the fighter approached, but this does not account for the fact that
they could not be picked up on airborne radar while the aircraft was
searching the area.

There is one hypothesis that seems to fit all of the observed
facts: that the "ragged formation" was actually an inferior mirage
(see Section VI, Chapter 4), The angular conditions are satisfied:
the objects appeared 'slightly below the level of the aircraft,”
and reflections of the sky above the horizon would seem dark when
seen projected against the hazy sky directly over the city. A layer
of heated air, trapped temporarily below a cooler layer by a stable
vertical wind shear, could produce a wavy interface that would reflect
the sky in a few spots. This phenomencn is quite similar to the
familiar road mirage. Like a road mirage it suddenly disappears when
one gets too close and the viewing angle becomes either too large or
too small.

If the warm air below, the source of which would presumably
have been the downtown area of Detroit, were also considerab'v
moister than the cooler air above as is quite probable, then the
radio refractive index would decrease quite suddenly across the inter-
face. This would tend to produce anomalous propagation effects,
including false echoes, on radar, and would explain why ground radar
could continue tracking the unknowns when the pilot and airborne
radar operator could no longer see them. The airborne radar, being
immersed in the layer would prcbably not receive AP echoes of any

duration other than, perhaps, occasional random blips.
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After the aircraft had thoroughly mixed the opposing air
currents by flying repeatedly through the interface as it searched
for the targets, the ground radar returns would gradually fade away.
This corresponds to what was actually observed.

In summary, without the data to make a more definitive evaluation
of this case, the most likely cause seems to be a combined radio-optical
mirage as described above. If so, this is another example of a natural
phenomenon so rare that it is seldom observed: for a 0.25° critical
mirage angle, the temperature contrast required is on the order of

10° or 15°C in the space of about 1 cm.
Washington, D.C. (see Appendix L ) 19-20 and 26-27 July 1952,

Weather: mostly clear, a few scattered clouds, visibility
10 to 15 mi., temperature 76° to 87° F, dewpoint 61° to 72° F, surface
winds from SE, light, near surface, from 300° to 320° aloft, light.
Radio refractive index profiles are shown in Figs. 13, 14, and 15, in
Md., at an elevation of 88 m. (289 ft.) above sea level. There are
a tremendous number of reports of UFOs observed on these two nights.
In most instances visual observers, especially in scrambled aircraft,
were unable to see targets indicated on ground radar, or to make air-
borne radar contact. Ground radar observers were often able to find
a return in the general area of reported visual contacts, especially
in the case of ground visual reports where only an azimuth was given.
A few excerpts from typical reports during these incidents are given
below :
Control tower operator, Andrews AFB, 0100 to 0500 EST, 20 Jjuly
1952:
An airman became excited during the con-
versation and suddenly yelled 'there goes one."
I saw a falling star go from overhead a short
distance south and burn out. About two minutes

later (the airman) said, '"There's another one;
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did you see the orange glow to the south?" [ said | thouvght
I saw it, but he pointed south and I had been looking south-
west. I went up o: the roof---and watched the sky in all
directions. I the meantime Washington Center was report-
ing targets on their radar screen over Andrews. Andrews
Approach Control observed nothing.

[The airman] was in the tower talking on the phone
and interphones. He wa. w~atching a star and telling various
peopie that it was moving up and descending rapidly and
going from left to riy , ond [another airman] and I,
listening to him fronm ‘e roof, believed we saw it move
too. Such is the powe™ of suggestion.

This star was to the east slightly to the left of and
above the rotating beacon. [The airman] reported the star
as two miles east of Andrews and at an altitude of 2,000 ft.

A short time later, approximately 0200 hours, I saw a
falling star go from overhcad to the north. A few minutes
later another went in the same direction. ‘'hey faded and
went out within two seconds. The sky was full of stars, the
Milky Way was bright, and [ was surprised that we did not
see more falling stars.

All night Washington Uenter was reporting objects
near or over Andrews, but Andrews Approach Control could
see nothing, however they could sce the various aircraft
reported so their [radar] scrcen was apparently in good
operation.

At 0500 hours Washington Center called me and re-
poited an unknown object five miles southeast of Andrews
field. 1 looked and saw nothing, That was the last re-
port 1 heard.

A USAF Captain at Andrews AFB radar center:



At about 0200 EST Washington Center advised that
their radar had a target five miles east of Andrews Field.
Andrews tower reported seeing a light, which changed color,
and said it was moving towards Andrews. [ went outside as
no target appeared on Andrews radar and saw a light as re-
ported by the tower. It was between 10° and 15° above the
horizon and seemed to change color, from red to orange to
green to red again. It seemed to float, but at times to
dip suddenly and appear to lose altitude. It did not have
the appearance of any star ! have ever observed before.

At the time of observation there was a star due east of my
position, Its brilliance was approximately the same as the
object and it appeared at about the same angle, 10° to 15°
above the horizon., The star did not change color or have
any apparent movement. [ estimated the object to be between
three and four miles east of Andrews Field at approximately
2,000 ft. During the next hour very few reports were re-
ceived from Washington Center. [According to Washington
Center's account, however, the 0200 EST object was seen on
radar to pass over Andrews and fade out to the southwest

of Andrews -- . D. T.] At approximately 0300 EST I again
went outside to look at the object. At this time both

the star and the object had increased elevation by about
10°, [The azimuth would have also increased about 10°,

so that the observed change was apparvently equal to the
sidereal rate, 15 of right ascension per hour -- G. D, T.]
The object had ceased to have any apparent movement, but
still appeared to be changing color. On the basis of

the second observation, [ believe the unidentified object

was a star.
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The account of the airman rcferred to by the Andrews AFB control
tower opcrator:

Airman [X] called the tower and reported he had seen
objects in the air around Andrews; while w= were discussing
them he advised me to look to the south immediately. When
I looked there was an object which appeared to be like an
orange ball of fire, trailing a tail; it appeared to be
about two miles south and one half mile east of the Andrews
Range [station]. It was very bright and definite, and un-
like anything I had ever seen before. The position of
something like that is hard to determine accurately. It
made kind of a circular movement, and then took off at an
unbelievable speed; it disappeared in a split second. This
took place around 0005 EST. Seconds later, I saw another
one, same description as the one before; it made an arc-like
pattern and then disappeared. I only saw each object for
about a second. The second one was over the Andrews Kkange;
the direction appeared to be southerly.

The account cf a staff sergeant at Andirews AFB follows. He was ap-
parently describing the same object that the radar center Captain had
observed.

Later on we spotted what seemed to be a star north-
east of the field, which was in the general direction of
Baltimore. It was about tree top level from where I was
watching. It was very bright but not the same color (as
some apparent mcteors). Thic was a bluish silver., It was
very erratic in motion; it moved up from side to side.

Its mution was very fast. Three times I saw a red object

leave the silver object at a high rate of speed and move

east out cf sght, At this time I had to service a C-47

and lost sight of it for the night. The time was about

0330.
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The visual sightings in these incidents seem to be either meteors,
apparently quite numerous at the time,or stars, but a few descriptions
are not adequate to make an identification and hence may represent un-
knowns.

The radar tracks reported, at various times, from Wash ngton
National Airport, Andrews AFB, and Bolling AFB are generally not cor-
related with each other, with airborne radar/visual observations, or
with ground visual reports, except in a very general way, e.g., a star sighted
on the a:imuth supplied by the radar track.

Ar investication of the radar tracks reported by Borden and Vickers
(1953) is very intormative., The authors observed, on the night of 13-
14 August 1952, radar tracks very similar to those described in the
19-20 and 25-27 July incidents. The targets appeared to move with the
upper winds at various levels at twice the observed wind speed, sug-
gesting that thev were ground returns seen by partial reflections from
moving atmospheric layers of relatively small horizontal extent (i.e.,
patches of local intensification of a general super-refractive stratum).
Borden and Vickers state:

The almost simultaneous appearance of the first

moving targets with the [stationary] ground returns,

{the latter] signifying the beginning of the tempera-

ture inversion, suggested that the targe® display was

perhaps caused by some effects existing in or near the

inversion layers.

The authors also relate similar target patterns observed during
testing of a new radar at Indianapolis in November, 1952, They state:

Targets were larger, stronger, and more numerous

than those observed by the writers during the Washington

observations. At times the clutter made it difficult to

keep track of actual aircraft targets on the scope.



In all major respects this report (Border, 1953) is an excellent
analysis of the probable radar situation during the July 1952, Wa;hington
sightings.

The atmospheric conditions in existence at the times of these UF0
incidents, as shown in Figs. 13, 14, and 15, are rather peculiar. Refractivity
profile for 19 July 2200 LST shows a surface inversion of 1.7°C (3.1°F)
but the resulting refractivity gradient is only -81 km'l, about twice
the "standard" value. There is a rather unusual subrefractive layer
at 3833 to 4389 m. produced by overlying moist air. Relative humidity
drops from 84% at surface to 20% at base of this layer, then climbs
to 70% at top of the layer. A number of significant levels are missing
from this profile, which is common in 1952 Silver Hill profiles, but even
so it is indicative of unusual itmospheric conditions. The radar sight-
ings were made between 2340 LST and 0540 LST (July 20), and the atmospheric
stratification was no doubt mor: strongly developed by that time. In
addition, Silver Hill is at an elevation of 88 m. (289 ft.) above MSL,
whereas Washington National Airport is at an clevation of only 13 m.

(43 ft.). The intervening 75 m. is precisely that part of the atmosphere
in which some of the most spectacular super-refractive and ducting layers
would be expected to develop. indeed, records for 1945-1950, during
which radiosonde upper-air soundings were launched from Washington
National Airport, reveal a much stronger tendency for the formation of
anomalous propagation conditions than the Silver llill data.

The profiles for 25 July and 26 July, 2200 LST are more complete
than the 19 July profile, although some significant levels were noted
as missing from the 26 July profile. JOtherwise, the foregoing comments
apply to these profiles as well. The 25 July profile shows a super-
refractive surface layer and a strong elevated duct; there is a 4.6°C
(8.3°F) temperature inversion through the clevated duct. 't is perhaps

significant that unidentified radar targets began appearing at 2030 LST
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on 25 July. The 26 July profile has a 1.2°C (2.2°F) surface inversion
without a humidity lapse sufficient to cause super-refraction; however,
a 0.9°C inversion between i115 and 1275 m. is assuciated with a sharp
humidity drop and a resulting elevated duct with a gradient of -167 km'l.
This elevated laver is quite strong enough to produce AP effects on
radar. Unidentified radar targets began appearing at 2050 LST on 26
July and continued until after midnight.

In summary, the following statements appear to be correct:

(1) The atmospheric conditions during the period 19-20 and 25-27
Julv, 1952, in the Washington, D. C., area, were conducive to anomalous
propagation of radar signals;

(2) The unidentifijed radar returns obtained during these inci-
dents were most likely the result of anomalous propagation (AP);

(3) The visual objects were, with one or two possible exceptions,
identifiable as most probably meteors and scintillating stars.

Wichita. Kans. area, 2 August 1965, 'early morning hours"

up to "shortly after (600" LST. Weather: clear, temperature 61°F

to 70°F, wind at surface: 1light from WSW. This is classed as pri-
marily radar since the bulk of the reports were from radar and the
first visual object was never described. The refractivity profiles for
Topeka, Kans. and Oklahoma City, Okla. are shown in Figs. 16 ana 17.

During the early morning hours of 2 August 1965, the Wichita
Weather Bureau Airport Station was contacted by the dispatcher
of the Sedgwick County Sheriffs Department with regard to an object
sighted in the sky near Wellington, Kans. (25 mi. south of Wichita).
The radar operator, Mr. John S. Shockley observed what appeared to be
an aircraft target near Udall, Kans., 15 mi. northeast of Wellington.
This target moved northward at 40 to 50 mph.

During the next hour and a half several of these targets were
observed on the radar scope over central Kansas moving slowly northward

occasionally remaining stationary, or moving about erratically.
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Mr. Shockley checked with the Wichita Radar Approach Control, however
they were not able to observe a target simultaneously, with the excep-
tion of one aircraft south c¢f McConnell Air Force Base near Wichita.

Later, a target was observed about seven miles NNW
of Wellington, Kans., moving slowly southward. ‘'tThe Wellington
Police Department was contacted and two officers went three miles
west of the city, to see if they could observe anything. The target
passed about one mile west of the city as observed on radar. The
officers did not observe it until it was southwest of the city. They
described it as a greenish-blue light that moved slowly away from
them.

The dispatcher called again, with a report that two officers at
tCaldwell, Kans. (35 mi. south of Wichita) had sighted an object
near the ground east of the city. A target was observed about two
miles northwest of the city that moved northward and disappeared.

At daybreak, the dispatcher reported that the Wellington officers
had an object in sight east of the city. Radar indicated a target
in that area moving southward about 45 mph. TFour or five people stopped
their cars and watched the object with the oftficers. It was described
as an egg-shaped object about the size of three automobiles, made of
a highly polished silver metal.

Shortly after 0600C, a target was observed five miles north of
Wellington moving southward. The target moved directly over the city
to a point ten miles south of the city where it disappeared. The
cfficers in Wellington were contacted but were able to observe
absolutely nothing in the sky overhead during that time.

The radar was operated in long pulse, at 50 mi. range, with S1C
off. The targets were coherent and appeared from six to nine thousand
fect on the RHI scope during the carly morning and about four or five
thousand feet later in the morning.

The descriptions of most of the visuai objects in this sighting

are too cursory to allow for any reasonable conjecture as to the real

to
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nature of the objects. One of the objects, described as "a greenish-
blue light that moved slowly away,' may have been a star.

In most instances the radar targets did not seem directly related
to the visual UFOs. This is characteristic of radar anomalous propa-
gation returns.

The refractivity profiles both show highly refractive surface
layers, with a 6.7°C (12.1°F) surface inversion at Topeka and a
9.7°C (17.5°F) surface inversion at Oklahoma City. In addition, the
Topeka profile shows a strong elevated layer at 2720 m. with a 0.6°C
inversion. The temperature inversion at Oklahoma City produced a
surface layer having an optical refractivity gradient (at 5570;) of
-101 km_l; this layer would extend the theoretical optical horizon
for the eye of an observer 2 m. above the surface of a smooth earth
from the normal value of 5.6 km. (9 mi.) to 8.5 km. (about 14 mi.).
Such inversions can produce many strange effects, including the
visibility of objects normally well below the horizon.

In summary, since the atmospheric conditions were conducive to
anomalous radar propagation, and the radar targets displayed AP-like
characteristics, this incident may probably be classified as con-
sisting of radar false targets, with associated optical sightings
that may have been enhanced by a strong temperature inversion at the
surface.

Class II-B, Primarily radar, returns mostly single, sharp,

aircraft-like blips, behaving in a continuous manner (i.e., no

sudden jumps, etc.).

19-B. Walesville-Westmorland, N. Y., 1-2 July 1954, 1105-1127 LST.

Weather: apparently clear. On 1 July 1954 reports came into the AF
Depot at Rome, N. Y. of an UFO having the appearance of a balloon.

officer in charge said he believed it to be a partially deflated



balloon, and if it were still there the next day, he would have it

investigated.
On 1105 LST 2 July 1954, F-94C aircraft 51-13559 took off on a
routine training mission. GCIl requested the aircraft to change mis-

sion to intercept an unknown aircraft at 10,000 ft. The pilot

identified a C-47 aircraft by tail number, and was then requested to

check a second unidentified aircraft that was at low altitude and

apparently letting down to land at Griffith AFB. The AF account states:
As the pilot started a descent, he noted that the

cockpit temperature increased abruptly. ‘The increase in

temperature caused the pilot to scan the instruments. The

fire warning light was on and the pilot informed the radar
observer of this fact. The fire warning light remained on
after the throttle was placed in "idle'" so the cngine was

shut down and both crew members ejected successfully.

The aircraft crashed at the "walesville Intersection,' and was
destroyed. The aircraft struck a house and an automobile, fatally
injuring four persons.

The above account is from the official USAF accident report
{"Summary of Circumstances"). There is no Blue Book file because
no UFO was involved,

Conclusion:

(1) The first object was probably a balloon;

(2) There was no UFO in the aircraft accident case.

93-8. Wright-Patterson AFB, Ohio, August 1952, 1050-1113 LST.
Weather: scattered clouds at 25,000 ft. 'This case, occurring
almost over Project Blue Book's home hase, is a very good example
of confusion cr contradictory evidence tending to obscure the true
nature of a UFO incident.

At 1051 LST an umidentified radar track appeared 20 mi. NNW of
Wright-Patterson AFB on the 664th AC&W Squadron's GUI radar at

24)



Bellefontaine. The radar operator stated that the course was 240°
at 400 knots. Elsewhere the report states 450 knots; how he deter-
mined this is not made clear. Two F-86 aircraft from the 97th
Fighter-Interceptor Squadron, Wright-Patterson AFB, werc vectored

in and made visual contact at 1055 LST. Fighters staved with the
object until 1113 LST. The F-86s climbed to 48,000 ft., fell off,
and made a second climb. One aircraft had airborne radar activated
and received a 'weak'" return. The object was described as 'silver
in color, round in shape,'" ard its altitude was cstimated as 60,000-
70,000 ft. The object appeared on the radar gunsight film as a
"fuzzy, small image . . . with discernible motion . . . that could be
any darn thing."

In this incident it is apparent that (1) the UFO was a real
object and (2) the visual and radar sightings (both ground and
airborne) were of the samc object. All of the evidence points to
a weather balloon except for the 400-450 knot speed, and the 240°
flight path, which is against the prevailing upper winds. Known
aircraft were ruled out because of the altitude. A U-2 would
"fit,' but the first one was not flown until 1955, and the visual
appearance was all wrong. The radar returns eliminated astronomical
objects, mirage was ruled out because of the high angles, and the
sighting occurred ''above the weather.'" The conclusion was: unknown.

However, buried deep in the report was the radar operator's
note that "At the time it w~as dropped (1113 LST) object was five
miles northwest of Springfield, Ohio." This allows the UFO's
course to be plotted on a map; Figs 18 and 19, shows such a map plot. It
is readily apparent from this that the UFU's true heading was about
111° at an average speed of only 44 knots. Apparently no one thought
to make this simple check. Since the highest reported winds from

the radiosonde launched at Dayton at 1000 LST were 260°/31 knots
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at 50,000 ft. and 270°/33 knots at 55,000 ft. the plotted track

of the UFU is consistent with the observed upper winds. The blip
was first "pain*ed'" at a 240° az.muth, which may explain where that
quantity originated in the UFO movement report.

Conclusion: almcst certainly a weather balloon. Note that the
winds reported for the Wright-Patterson AFB 1000 LST show winds
blowing first from the east, then from the SSE, uit.maitely from the
west at higher altitudes. These winds were blowing in sach a manner
that it is conceivable that ¥right-Patterson's own radiosonde halloon
may have been the UFO 1n this incident.

76-B. Near Charleston, W. Va., 4 May 1966, 0340 LST. Weather:

Severe thunderstorms in arei. Pilot of a Braniff Airlines Boeing 707
flying at 33,000 ft. observed on his left side what appeared to be a
fast-flving aircraft with landing lights. Brani:ff's airborne radar
recorded this unknown. Pilot requested the radar operator at Charlector
sector of Indianapolis ARTC to look for traffic at his 8:3C or 9:00
position, and the radar picked up a track i1n this position. Return

made a sweeping turn and disappeared off <con~ to the southwest.

An American Airlines pilot flying 20 mi. behind the Braniff plane
saw the object. 1t appeared to him to be a normal aircraft with land-
ing lights. This pilot stated he had often seen such aircraft with
lights during AF refueling missions.

Estimated speed ot the unknown was 750-800 mph. No unusual
maneuv:rs were performed or any that were beyound known military aircraft
capabiiities at the time. AF explanation is that the unknowr was an
aircrart with landing lights on. 'This is consistent with the reported facts.

Case 2. Lakenheath, England, 13-14 August 1956, 2230-0330 LST.
Weather: gcnerally clear until 0300 LST on the 14th. (For dctails
see Section IV.)

The probability that apomalvus propagation of radar signals may

have been involved in this case seems to be small, One or two details



are suggestive of AP, particulary the reported disappearance of the first
track as the UFO appeared to overfly the Bentwaters GCA radar. Against
this must be weighed the Lakenheath controller's statement that there
was "'little or no traffic or targets on scope,' which is not at all
suggestive of AP conditions, and the behavior of the target near Lakenheath --
apparently continuous and easily tracked. The ''tailing' of the RAF
fighter, taken alone, seems to indicate a possible ghost image, but thic
does not jibe with the report that the UFO stopped following the fighter,
as the latter was returning to its base, and went o*f in a different
direction. The radar operators were apparently careful to calculate
the speed of the UFO from distances and elapsed times, and the speeds
were reported as consistent from run tc run, betwcen stationary episodes.
This behavior would be somewhat consistent with reflections from mov-
ing atmospueiric layers -- but nrot in so many differ=nt directions.

Visual mirage at Bentwaters seems to be out of the question
because of the combined ground and airborne observations; the C47
pilot apparently saw tur 'O below him. The visual objects do not
seem to have been meteors; statements by the observers that meteors
were numerous imply that they were able to differentiate th~ UFO from
the metoers.

In summary, this is the most puzzling and unusual case in the
radar-visual files. The apparently rational, intelligent behavior of
the UFO suggests a mechanical device of unknown origin as the most
probable explanation of this sighting. However, in view of the in-
evitable fallibility of witnesses, more conventional explanations of

this report cannot be entirely ruled out.



Kincheloe AFB, Sault Saint Marie, Mich., 11-12 September

1967, 2200-2330 LST. Weather: clear, ceiling unlimited, visibility

unlimited (over 20 mi.), no thunderstorms in area, wind at surface
140°/4 knots, aloft 240°-270°/15-35 knots. Ihe radio refractivity
profile from Sault Saint Marie for the most applicable time is shown
in Fig., 21.

This 15 a pgood example of moving rauar targets that cannot be
seen visually, where there is a "forbidden cone" over the radar site.
Some of the returns were even seen to approach within 5-15 mi. of
the radar and disappear, apparently subsequently reappearing on the
other side of the radar scope at about the same range that they
disappeared. This sort of behavior is symptomatic of AP-echoes.

The meteorological data tend to confirm this interpretation.

The refractivity profile shown in Fig. 21 displays three peculiarities:
a strong subrefractive laver at thc surtface, a strong elevated duct

at 325-520 m. (about 1100-1700 ft.) and a super-refractive layer at
1070-1360 m. (about 3,500-4,500 fr.}. A ray-tracing is shown for this
profile in Fig. 20 . The ray shows noticeable changes in curvature

as it passes through the different layers, an indication that strong
partial reflections would be expected. With this profile, moving
AP-echoes, produccd in the manner described by Borden and Vickers
(1953), could be expected to appear at apparent heights of between
2,000-3,006 ft. and 7,000-9,000 ft. No height information was sup-
nlied with this repocrt, so the calculation above cannot be verified.

In summary, it appears that this is a case of observations of
moving AP-echoes produced by unusually well stratified atmospheric
conu.tions.

156-®. Culf of Mexico, Coast Guard Cutter '"Scbago,'" 25"47'N
89° 24'W, S November 1957, 0510-1537 LST. Weather : not given, but

apparently some clouds in area. The most applicable radio refractivity
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data available are for Kev West, Fla. 0600 and 1800 LST, 5 November 1957.
They are shown in Figs. 22 and 23. One visual and three radar objects were
included in this case. The ship's heading was 23°true. The first
contact was a radar blip picked up at 0510 LST at 290°true azimuth,
14 mi. It moved south, approached the ship within 2 mi., and
returned north along ship's port side. Contact was lost at 0514
LST. Average speed of this UFO was calculated as 250 mph. At 0516 LST
a new blip was picked up at 1885 22 mi.; this target departed at a
computed 650 mph., disappearing at 0516 LST at 190°, 55 mi. The
third radar target was acquired at 0520 LST at 350°, 7 mi.; it ap-
peared to be stationary. While the third radar target was being watched
on the scope, a visual object was observed for about 3 sec. at 0521 LST
travelling from south to north at about 31° elevation between 270°
and 310° azimuth. The third radar target remained stationary for
about 1 min. and then slowly moved to the northeast, finally accelerat-
ing rapidly and moving off scope at 15°, 175 mi.

The visual object was described as '"like a brilliant planet;"
it was undoubtedly a meteor, and in any event obviously was unrelated
to radar target number three, the only radar target visible at the
same time.

The radar targets were, with the possible exception of the
first one, erratic and unpredictable in their movements. The second
and third radar blips appeared suddenly, well within the normal
pick-up range of the ship's radar. These two blips were probably
caused by anomalous propagation. The two Key West profiles, although
taken at some distance from the ship's position, are indicative of
rather unusual atmospheric conditions in the areca. Indeed, the 1800
LST profile is probably one of the most unusual radio refractive index
profiles that has ever been observed. The atmospheric structure was
apparently one of alternating very wet and very dry iayers. Patterns

of this sort are often very stable in thesc subtropical latitudes,
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and tend to extend in rather homogeneous form over large horizontal
distances. The ray-tracing of this protile, Fig. 23a, shows even
greater changes in ray carvature . Strong partial reflections should
be expected under these conditions.

The first radar target behaved generally like an aircraft, and
the AF investigators were of the opinion that it was an aircraft,
probably from Eglin AFB to the north.

In summary, the weight of evidence points toward anomalous pro-
pagation as the cause of the radar echoes, the first possibly being
an aircraft. The visual object was apparently a meteor.

Coincidentally, the shiyp,SS Hampton Roads,at 27°50'N 91°12'W
sighted a round, glowing object high in the sky that faded as dark-
ness approached at 1740-1750 LST. This object appeared to move with
the upper winds. AF investigators concluded that it was in all
probability a weather balloon.

101-B. Canal Zone, 25 November 1952, 18006-2349 LST. Weather:

generally clear, a few scattered clouds, ceiling and visibility

unlimited, visibility at 2,000 ft. was 50 mi. Rodio refractivity profiles
for Balboa, 1000 and 2200 LST 25 November 1952, are shown in Figs. 24 and Z5.
Two unidentified objects were tracked by gun-laying radar during the
period 1805-2349 LST. These objects, never present simultaneously,

could have represented two tracks of the same object. The radar

returns were described as 'firm and consistent,'" and the chjects werc

said to maneuver in a '"conventional manner' at an average speed of 275
knots. Apparently the track speeds were as high as 720-960 mph. at

times. Two B-26s, 2 B-17, and a PBM were scrambled but no radar or

visual contact could be made with the unknowns. The UFOs were not

spotted from the ground, with the exccption of a single report that

an officer saw, low in the sky, an ''clongated yellow glow" giving

a soft light like a candle. It moved quickly, disappearing in the
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table 4
Sample Characteristics, February 1968, ORC Caravan Survey:- Adult Sample

The data in the tairle below compare the characteristics of the weighted &/

Caravan sample witl. those of the total population, 18 years of age or
over, 'The table shows that the distribution of the total sample paraliels
very closely that of the population under study.

Total Men Women
Popu- 2/Caravan Popu- 2/C’aravan Popu- 2/Chravan
Vation= Sample lation~' Sample lation-' Sample

Age
18 - 29 26%  26% 25%  25% 26%  27%
30 - 39 18 18 19 17 17 19
a0 - 49 19 20 20 20 19 19
S0 - 59 16 16 16 18 16 15
6C or over gt 20 20 20 22 20
Race
White 89%  89% 90% 49% 89%  89%
Nonwhite 11 11 10 11 11 11
Ciet Sile
Rural, under 2,500

population 29%  31% 30%  35% 27%  27%
2,500 - 99,999 19 21 )
100,000 - 999,999 23 23 ) 70 65 73 73
1,000,000 or over 29 25 )
Geographic Region
Northeast 25% 255 25%  25% 25%  25%
North Central 28 26 28 26 28 26
South 30 33 30 33 30 32
hest 17 16 17 16 17 17

l/weights were introduced into the tabulations to compensate for differences

in size of household and variations in completion rates between rural
and urban areas.

’ !
Z/Source: Latest data from U. S. Bureau of the Census, regular and interim
reports.
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Table 5
Sample Characteristics, February 1968, ORC Caravan Surveys: Teen Sample

The data in the table below compare the characteristics of the Caravan
sample households with those of all housecholds in the United States.

., S. 1/ (aravan
Householﬂgf §nmnl£_
Goosraphic region
Northeast 25% 24%
North Central 28 27
south 30 32
hest 17 17
Citv sice
e—— ettt
Rural 28% 29%
2,500 - 99,999 19 22
100,000 - 999,999 23 23
1,000,000 or over 30 26
Race
White 90% 89%
Nonwhite 10 11
Family composition
No children 514 48%
Children under 18 49 52
- 214 23%

With teen-agers 12 - |1

1 Source: Latest dJata from U. S. Bureau of the Census, regular and interim
reports.
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The names drawn came from four major sources: case reports from Plue
Book, casc reports from NICAP, personal reports (i.e., cases from
individuals who dircctly contacted the project), and reports from the
file of all cases which have beon investipated or extensively revicewed
by the project staff.

An attempt to obtain approximately 50 complcted questionnaires each
from the Blue Rock, NICAP, and "Personal' files was undertaken by a
svstematic sampling proen‘'ove 'n the ---~ ~¢ the Colorado investigation
file, the namer and addresses of sighters were taken from all files
extant at the time the sample was drawn.  When more than onc sighter per
report was listed, the case was reviewed to determine who was the prin-
cipal sighter, and only that person's nmme was drawn.

A large number of cases did not include satisfactory mailing addresses
for sighters. Consequently, it was necessuary to select the next occurring
file that did include a complete address in either the United States or
Canada. Following this procedure, a total of 139 cascs were drawn from
the Blue Book file to obtain 1006 names and addresses, 140 cases from
the NICAP file to obtain 95 names and addrecsses, and 55 cases from
the Personal file to obtain 54 names and addresscs.

In the spring of 1908, ecach person whose name was thus drawn was
sent a letter explaining the purpose of the intended opinion survey and
requesting his participation. Anonymity of the individual was assured.
Enclosed with the letter was a reply postcard on which the sighter could
indicate whether or not he would be able to participate. Some letters
were returned by the post office for insufficient address; no reply
was received to some letters. Of thosc from whom we received affirma-
tive replics (and therefore to whom we sent questionnaires), most
participated in the survey. A comparison of the percents participating,
not participating, failing to reply to the request letter, and failing
to receive the letter. for lack of sufficient address, for the four file
sources appear in Table ©o.

As would be expected, the rate of response is hest for the ''Personal"
file. Most individuals represented in this file are those who voluntecered

information. In addition, a larger proportion of these cases occurred




kesponse of Sighters from Project Files to Questionnaire

Table

O

Blue Rook NICAP  Personal Colorado Total
letters
tarticipants 20% 29% 57% 36% 32%
Non-participants 14 12 17 18 14
No Reply A7 55 22 44 45
Insufficient Adldress 19 4 4 2 9
Total Mailing 100" 100% 100% 100" 100%
\ = (106) (95) (54) (39 (294)
329
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since the beginning of the nroject. Among the four files, the greatest
proportion cof letters rerurned for insufficient address were sent to
sighters whose names weve drawn trom the Blue Book file. ‘'The proportion
of "no reply" person: is difficult tn interpret, because it is impossible
to know how many letters werce never received and how many werc received
but went unanswered. Both Blue Book and NICAP files have thc greatest
proportion of older sightings, which in part accounts for thecir reclatively
poorer rate of return. ‘The final sighter sample, on which the analyses
arc based, consists of 21 sighters form the Bluc Book filg, 28 from the

NICAP file, 31 from the Personal file, and 14 from the Colorado investi-

gations file,

D. College survey

College survey data were obtained between 4 April and 13 May 1968

from 12 college samples, representing 10 colleges and universities. The
total number of students participating in the survey is 719. The names
of the institutions participating and those individuals who assisted us
in obtaining subjects appear in Appendix M. All but three sources
of respondents were courses in the behavioral sciences; one participating i
class was in a physical science department and two were special courses
in flying saucers, one offered at the University of California at Davis
and the other at Wesleyan University. A description of the samples i
appcars in Table 7. In this table, sample numbers correspond to the
order in which completed questionnaires were reccived; however, the
order of schools in Appendix M, referred to above, is alphabetical.
Most questionnaires werc filled out during a class period by students
present on the day the questionnaire was administered. In a few cases,
volunteers, rather than every student present, provided the data. In
most instances students were not aware, until after they had completed
filling out the questionnaire, that the research was being sponsorecd by
the Colorado project.

Although group, rather than individual respunses were of interest,
students were asked to place their names on the questionnaires, in order
to discourage careless or irresponsible answers. (A few students chose

not to provide their numes; one class was required by its instructor to |
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Table 7

College -- University Sample Characteristics

Sample N Administered Course Title Aware of CU
To Sponsorship
1 118 Class Intro. Psychology No
3 29 Class Flying Saucers No
3 88 Class General Psychology No
4 76 Class Abnormal Psychology No
5 99 Class Psychology of No
Personality
6 95 Class Child Psychology No
7 26 Class General Physics No
8 19 Class Flying Saucers No
9 91 Class Intro. Psychology; No
Psychology of
Adult Life
10 44 Volunteers Intro. Sociology No
11 15 Volunteers Intro. Sociology:. Yes
Anthropology
12 19 Volunteers Intro. Psychopathology Yes

331



-y

*
e Wm‘w- B R W A L . «-

fill in the questionnaires anonymously). The results of Scott's study
(1968) indicute that responses regarding UFO material under public
conditions may bhe more cautious than under private conditions. Conse-
quently, it was felt that if therc were any sample bias in assessing
students' views on UFOs and related topics, it would be in the direction
of obtaining cautious answers. Moreover, national opinion survey respon-
dents were assessed by personal interview (though anonymity was assured),
and the participants of the sighter survey were aware that their names
were kuown to the investigator (though, again, anonymity was assured).
Requesting names from students, then, also make the conditions under
which this information was obtained more comparable to the other surveys.

Because the results of thc national survey of adults serve to
reflect the opinions and attitudes of the American adult public, they
are given the greatest emphasis in the following analyses. Because of
time limitations, only a portion of the data collected on each of the
four groups could be analysed.
Survey Instruments

The instruments of this study are both attitude scales and question-

naires. Because some instruments are common to all four surveys (adult,
teen, college, and sighter) while others are not, the instruments are
listed according to survey, so that the set of instruments used in each
is apparent. A brief description of each instrument is provided the first
time it is mentioned, except in those few instances in which the data
from taem are not included in the prese-t analyses. In such cases, the
description of the instrument will be found in Appendix N , where it
preceeds the instrument.

A. Adult sample, national opinion survey

1) UFO Opinion Questionnaire. This instrument is comprised

of 29 statements regarding UFOs and related topics. All are presented
as opinion statements; the respondent indicates whether he feels that
the statement is definitely false, probably false, probably true, or
definitely true.

The items are considered singly , as expression of opinion on

seprnrate topics, and as sets comprising the following scales:
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A outer Space scale - measures the degree to which
respondents aceept the hypothesis that UKOs arce from outer
s,

b) [Lividence scale -- measurcs the degroee to which

re:pondents believe that there is eviderice for the existence
of UFCs (This scale, however, does not include items which
suggest the origin of UFOs. The respondent may, if he wishes,
.reject the extra-terrestrial or outer space hypothesis, but
sti!l indicate that he believes tlI 3 is evidence to support
the hypothesis that UFO3 do e:rist,

c) Adequacy scale -- measures the degree to which efforts

. TR VRIS . b

- i

of the government and its agencies in investigating UFO reports
are perceived to be adequate;

d) Secrecy scale -- measures the degree to which govern-
ment secrecy regarding information about UFOs is believed to
exist.

A respondent's scale score was determined first by scoring the
answer to each statement in the scale either zero or one, according to
whether the response was in the direction of acceptance (1) or rejection
(0) of the variable measured by the scale itself, then obtaining the
mean score for those items of the scale which were answered.

Scale composition was determined jointly by manifest content and
inter-item correlations, based on a sample of 205 of the surveyed adults,
chosen by a systematic sampling procedure. The composition of each of
the scales may be found in Table 8. . Homogeneity rates (Scott, 1960)
and coefficient alphas (Cronbach, 1951) for the scales appear in Table 8a .
Scale intercorrelations (Pearson Product Moment Coefficients (McNemar,
1962)) may be found in Table 9,

2) A-B Scale -- (The instrument is not included in the present
analyses. Its description appears in Appendix 0).

3) Adult Background Questionnaire -- Includes questions concerning
the following:

a) demographic information;

b) opinions regarding the reporting of UFO sightings;
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Table 8

Item Composition of Attitude Scalecs

Scale Question Question
Number
1. Outer Space 1. Some flying saucers have tried to communicate
with us.
11 Earth has been visited at least once in its
; history by beings from another world.
: 1% Intelligent forms of life cannot exist else-
! where in the universe.

15. Some UFOs have landed and left marks in the
ground.

il ; People have seen space ships that did not
come from this planet.

2. Evidence No airline pilots have seen UFUs.
No authentic photographs have ever been
taken of UFOs.

24, Some UFO reports have come from astronomers.

3. Competence 3. The Air Force is doing an adequate job of
investigaticn of UFO reports and UFOs
generally.

12 The government should spend more money than
it does now to study what UFOs are and where
they come from.

18. The government has done a good job of examining
UFO reports.

4. Secrecy 19 There have never been any UFO sightings in
Soviet Russia.
221 There is no government secrecy about UFOs.
28. Government secrecy about UFOs is an idea

made up by the newspapers.
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Table 8a

Reliability of Opinion Scales

(based on adult sample)

ety

R TN

Scale Homogeneity Coefficiznt
Ratio Alphs
Outer Space .31 .69
Evidence 22 .46
Adequacy .19 .40
Secrecy .24 .49

-
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Table 9
Intercorrelation of Opinion Scales

(based on the adult sample)

Scale 1 2 3
1. OQuter Space -
2. Evide:uc: .40 -
3. Adeguacy -.32 -.26 -
4, Secrecy .22 .32 -.18
336
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¢) acquaintance with UFO phenomena.

4)  Background Questionnaire of the Opinion Rescarch Corporation --

Contains questions frequently asked by them for all clicnts.
B. Teen sample, national opinion survey

1) UFO Opinion Questionnaire.

2) Teen Background Questionnaire -- comprised of background
questions appropriate for teen-agers.

C. Sighter survey

1) UFO Opinion Questionnaire.

2} Sighter Background Questionnaire -- includes demographic
measures, questions reparding the reporting of UFOs, and question about
information sources.

L. College survey

1Y) College information sheet,

2) UFO Opinion Questionnaire.

3) A-B Scale.

4)  Lurient Events Questionnaire. (Neither the A-B Scale nor
the Current Events Questionnaire is included in the present analyses.
Their descriptions appear in Appendix P),

5) College Background Questionnaire -- comprised of background
questions appropriate for college students.

Results and Discussion

The analyses of the data which are to be reported are of three kinds.
The first section concerns thc proportion of the population who identify
themselves as sighters and the demographic characteristics of sighters
and nonsighters, In the second section, the reporting of UFOs and
attitudes toward reporting are examined. In the final section attitudes
toward UFOs and related topics are discussed; data from each of the
four groups surveyed are presented.

Sighters and nonsighters

All adults in the national survey were asked the question, ''Have
;ou, yourself, ever seen a UFO?'" Three percent of the sample indicated
that they had. In order to provide an analysis parallel to our analysis

of the Gallup study's question, '"Have you ever seen anything you thought
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was a 'flying saucer'?" the replies to the above question were examined
with respect to four demographic variables: region, sex, age, and educa-
tion. It was found that the proportion of sighters in the various regions
of the country, East, Midwest, South, and West, are similar. Equal
percentages of men and women say that they have seen an UFO. There are

also no differences among age or educational levels. Differences with

respect to these demographic variasbles, except for region of the country, !
were also absent in the project's analysis of the 1966 Gallup data.
A point at which the results of the above analyses do not agrec with

those of the Gallup survey concerns the proportion of the public who say

i that they have seen an UFO. Three percent of our sample said they had
! seen an UFO while 5% of those polled in the Gallup survey indicated that
thev had seen as the question was worded, a "flying saucer.'" The differ-
ence between the results of the two surveys approaches statistical
significance. The apparent discrepancy between the findings of the
Gallup and the Colorado project surveys may be due to one or more variables,
such as the difference in the wording of the two questions, or difference
in sampling techniques.
The findings of the study undertaken by the Colorado project suggest
that the actual number of sighters in the United States is approximately
3.75 million. This estimate is based on the continental U. S. civilian
population, 18 years of age and over (Current Population Reports, 14
February 1968), the parameters of which were usea in determining the
survey sample characteristics.
The actual number of sighters may, however range from as few as
1,000,000 to as many as 5,000,000, (A range, as compared with a
specific number, takes into account possible sampling variation).

Views on reporting

Attitudes toward the reporting of UFOs were covered in one of the
Colorado project questionnaires by nine questions, five addressed to
sighters and four to nonsighters. The previously conducted opinion
surveys, by Gallup (1947,1950, 1966) attempted to estimate the percentage
of the American population who had heard of flying saucers and, in the

1966 survey, the number of sighters in the American population. IHowever,
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