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A statistical analysis of information in 256 reports, of ob-
'servations of anomalous atmospheric phenomena (UFO) in the
'USSR is presented. -Certain statistical regularities of these
phencmena ‘are brought out, some ‘characteristics of which are
similzr to those obtained in other countries. It 1s concluded
that there 1s a type of phenomencn with stable statistical
propertles. The further development of methods of obtaining
more reliakble date and the extansion of the initial information
file and deeper statistical analysis of some phenomenon
parameters are discussed.



ANIIOTATZICN

This paper presents a statistical analysis of information gilven
in 256 reports of observations of anomalous atmospheric phenomena in
the USSR.

The analysis permits certain statistical regularities of these
phenomena to be brought out. Time characteristics and some other data-
are similar to the characteristics obtained by other investigators (in
other countries). This makes 1t possible to draw a.conclusion that
there 1s a certain type of phenomenon which shows stable statistical
properties.

It 1s premature to speak of the nature of these phenomena on the
basis of the data obtained. The development of methods of obtaining
more reliable data, expansion of the initial information file used and
deepening of the statistical analysis of some phenomenon parameters are
required.

PRECEDING »AGE ELANK NCT Flume.
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OBSERVATIONS QOF ANOMALOUS ATMOSPHE=RIC PHENOMENA IN THE USSR:
TATISTICAL ANALYSIS

Results of Processing First Sample of Observational Data
L.M. Gindilis, D.A. Men'kov, I.G. Petrovskaya

Shternberg State Astronom. Inst., Moscow Engineering
Physics Inst., Inst. of Space Research

Introduction

This analysis was performed on material of the first body of re- /3

ports on observations of anomalous atmospheric and space phenomena in o
the USSR.

For convenience in processing, the reports on the observations were
formalized, by means of a code specilally developed for this purpose.
The formalized reports, printed on K-5 punch cards, form the initiel
body of the preliminary General Catalcg (GX) of anomalous atmospheric
and space phenomena. The reports used are one sample of the preliminary
Generzl Catalcog. The statistical characteristics of this sample are
considered below.

In this report, we use the terms "anomalcus atmospheric and space
chencmenza" or "znomazlous atmospheric phenomenz." Sometimes, in the
same sense, the abbrevizted terms "ancmalous phenomena" or "ancmalous

bjects" are used in the text. We ccnsider the previocusly used term
JF0 to be less adequate for such work, since it contains & definite
interpretaticon c¢f the phenomena observed. However, in a number of
cases, for examrle, in references or iIn the discussion cf other work,
i S used in this repor:t.

this term also

1. General Charzacteristics of Initizl Materizl

The material ccntains 207 reports, in which 256 cases of observa-
tions cf anomalcus rhenomena or objects are presented (these cases are
assigned a numter from the preliminary General Catalog, frem 0001 to
0253 and from 0462 to QUEL)., They include:

Ground based observations 242 cases
Observatlions aboard aircrafc 13 ceases
Observations at sea gboard ship 1 case
Of them, 11-12 are cases of observations at close range. We /4
classify cases in this category when, according to the estimate of the

¥Numbers in the margin indicate pagination in the foreign text.

1

“"Reports of this sample of observaticnal datz were collected and kindly
res ented by candidate iIn physical and mathematical scilences F. Yu.
igel.,
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hundred me ers (in thils case, an errcr of severzl times that 1s possible,
but the order of magnitude evidently remains reliabl or cases when
the distance 1s not 1ndicated, but the observer d¢5uinguishes parts

with the unalded eye, feels some effect, observes a dark objJect at
night, etc. In the case of observations aboard an aircraft, we classify
observations 1n the close category, at distances on the order of 10 km,
as well as 1n the case of maneuvers of the object about the alrcraft

or the presence of effects.
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The overwhelming majority of observations (97%) are conventilonal
observations by eye. In 9 cases, optical instruments were used (bi-
noculars in 4 cases, spyglass in 4 and telescope in 1). There are
two reports of radar recording. In one case (GC-0218, Apraksin), there
was a simultanecus visual observation and radar recording.

The reports contaln word descriptions ¢f the phenomenon observed,
with indication of the observation circumstances. There are drawlngs
in 50 cases, and photographs were made for 3 cases.

For 16 cases, there are references to the presence of official
documentation in the initial material (official letter, 2 cases; official
telegram, 8 cases; officizl report, 5 .cases; record in log, 1).

The authors of the mejority of the reports indicate theilr addresses,
nome or office telephone, and they report the place of work and position
occupied.

2. Circumstances of Observation: Meteorclogical Conditions, Visibility
of Celestial Objects

In analysis of specific cases, knowledge ¢f the meteorological
cenditions is of great importance. TUnfortunately, these data are com- /Z
pletely lacking in the majority of the reports. For 83 cases of ob-
servation of 25¢€ (32%), information on cloud cover is reported. These
data are presented in Table 1.

TABLE 1. CLCUD COVER DATA

OdaadiocTs i b TEcro cayuaes | © 0T oGuero ¢ o
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&. Cloud ccver g. partly cioudy

b. Number of cases h. solid cloud cover

c. % of total number of cases 1. nature of clouds not indicated
d. Absent (clear) Jj. No data

e. Cloud cover present, k. Total

including
f. scattereZ clouds

There zlso 1s interest 1in the visibility of celestial objects
during observations.

The sun was observed in 28 cases, including 4 at sunrise and 15
at sunset; the moon was observed in 19 cases; the stars were observed
in 38 cases.

¢ In 177 cases, nothing is reported on the visibility of celestial
objects.

3. Observers and Witnesses of Observations

We call the persons who carried out the observations cbservers. 1In
the overwhelming majority of cases (214, i.e., 86%), they are the
authcrs ¢f the reports. In some cases, the report was written in the
words of the oObserver by another person or frcm documents or printed
material (2¢ cases, 10%). In 8 cases (3%), it is not clear whether or
not the repcort was written by the observer himself.

We call both obervers and persons, of whom it is known from the
report that they also were present and observed the phenomenon described,
witnesses (or eyewitnesses).

3.1. Number of Witnesses of Observations

The number of witnesses is characterized by the focllowing table.

TABLE 2. NUMBER OF WITNESS

|y n . 3 .~ ~ Lad -
a 4Toc c=izsTenel . b hRCSS cTyRace ¢ %0
PG
e . B T ~
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SIZUMA
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Key: a. Number of witnesses

b. Number of observations

c. % of total number of cases
3
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frcm the foreign data
mass significant (15%). We
ls categcory, when large groups of people were eye-

"

in E,
wWitnesses of the event: audiences at an open alr motlon picture theater,
residents of a settlement, many people in a city, etc. This 1s tens,
hundreds and, sometimes, even thousands of persons.

oy

3.2. Observer Categories

The observer categories by place of residence and nature of activity
are presented in Table 3. The total number of cases (see Table 3) is
259, since 3 cases (GC-208, GC-126 and GC-259) were counted twice, as
the eyewitnesses were classified in two different categorles. The
percentage 1s of the total number of cases, which 1s 256.

TABLE 3. OBSERVER CATEGORIES
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b. Number cf observaticns 1. At observation stations
c. %3 cf total 256 cases m. Of them, at metecrological
@¢. Local inhabitants stations
e. Nonresidents, including n. At astronomical cbservatcries
f. Vaczationers 0. Servicemen 1in performance of
£. Under crders cificial duties
h. Travelling, including p. Unknown
1. Cn tour g. Total
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The distribution of the number of cases hy observer speclalty is
presented in Table 4. Of 256 observations, the specialty of the eye-
witness 1is not indicated in 134 cases. In 122 cases (48%), the speclal-
ty is given for 130 eyewitnesses who participated in the observations.
The distribution of these eyewitnesses by speclalty 1is as follows (see
Tabie 4).

TABLE 4. OBSEZRVER DISTRIBUTION BY SPECIALTY
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Lab workers, technicians

4
.

Xey: a. Observer specialty 1
) b. Number of eyewltnesses m. Tezachers

c. %2 of total number of eye- n. Undergraduates
witnesses with specialty 0. tudgnts
indicated p. Servicemen

4. Scisntific workers, including: qg. Physicians

e. Astronomers r. Cultural workers

f. Metecrologists s . Workers

g. Geologists and geophysiclsts t. Administrative workers

h. Other specizlities u. Maintenance workers

1. Not indicated v. Eeamen

J. Engineers w. Total

k. Pllcts

(9]
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(52%,. Contrary tc the widespread fallacy, there is a nig“_y signif-

icant percentage of astronomers azmong the observers (7.5%7 of the total
number of eyewltnesses with thils speciality and 30% of the number of
sclentific workers).

With account taken of the relative fraction of persons of various
specialities in the total population of the country, a coefficilent can /9
be presented, which characterizes the activities of various occupation-
al groups:

k=yZi-,

2

where ne is the number of observers of a given occupation, Nt 1s the

total number of persons in this occupation, and y 1s & normalizing
factor. The values of Nt for different occupational groups are taken

from the results of th 1970 All-Union Census [2]. To determine the
activity coefficient, not the absolute value of Nt’ but the ratio between

these values plays & part. We used 1970 census data, since this is the
closest census to 1967, which makes the basic contribution to the sample
under consideration. Data on the number of students and teachers were
taken from the Great Soviet Encyclopedia Yearbook [3]. Data on the
number of astronomers were taken from A.S. Sharov (they were obtained
from the card index of the Astronomiczal Council, USSR Academy of Sclences
and other materials). The results are presented in Table 5 (see p. 7).

The table highly graphically 1ilustrates the high activity coefficient
of the scientific colleagues, especially astronomers. This points out
the 1naccureacy of the widespread opinicn that inexperienced persons
basicelly predominate among the cbservers, and that there supposedly are
nec reports from specialists. J.A. Hynek noticed the inaccuracy of this
point of view as early as 1966 [47.

3.%. Repeated Otservations of Anomalcus Pkenomena bv One Eyewithness

The overwhelming number of observers saw anomalous phenomena once.
However, there are witnesses, who saw them several times over various
intervals of time, including: 1€ eyewlitnesses observed twice, 6 eye- /10
witnesses observed 3 times and 2 eyewitnesses, more than 3 times.

4, Spatial Distributicn of Events

The points at which the events were observed were plotted on marps
(Fig. 1, 2). On the whole, they cover the entire area of the Soviet
Jnicn. "However, "increased activity"is cbserved in specific regions in
separate periods. Thus, in 1967, there was "lncreased act*vfty” in the
Northern ”"ucasus, Donbass and the Rostov Region. In the Asiatic areas
cf the Union (not ccunting the Caucasus), observaticns in the 1957-196%
pericd predcminant. For 1960, a third of the observations fall in the
Zurcpean portlion of the Union and two thirds, in the Asiatic. Of
course, these regu*arﬂties cannot be ccnsidered sclidly established

~
[
}-4

there are too few statistics). Howev-_, some tendency towards a change
in the areas of "activity" over time evidently 1s noted. The spatizl
distributicn of even:s obtained from cther samrles 1s additional confir-
maticn of this cecnclusion.
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Key: a. Qccupationel group i. Physicians
b. Group population J. Technicians and 1lab
(millicn persons) workers
¢. Number of observers k. Culturzl wocrkers
in this group 1. Higher education institution
d. Activity coefficient and schecl teachers
e. Toteael porulation over m. Undergrzduates
Q years old n. Maintenance workers
f. Scientific workers, 0. Students
including: p. Workers
g. Astrcnomers
h. Engineers
A two dimensiconal distribution of the number of cases by latitude
and longituce 1s presented in Fig. 3, a unidimensional distribution of
the number of cases by longitude, in Fig. 4 and the latitude distribu-
tion, in Fig. 5. A longitude maximum at longitude 35-45° =. is dis-
Tinctly distinguished. The latitude distribution is more uniform. How-
ever, two maxima are found here, at latitudes LL-L46° and U48-50°.
5. Time Distribution of Events
5.1. Distribution of Events by Year and Month
The sample under study covers cases of observations cf anomalous
ctlects from 1523 to 1374, including:
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—-;cé 3% cases o) 111,
1967 194 cases or 76%,
1968-1974 12 cases or L Sm.

More detailed data on the annual distribution are presented 1n Filg. 6.
These data only very indirectly reflect the actual phenomenon activity
ocver time. Thus, the sharp increase in number of reports 1in 1967 evi-
dently 1is associated with a Central Televislon appearance, 1n which the
UF0 phenomenon was discussed and reporting observatilions of similar
phenomena was suggested. More than that, to judge by foreign data [5,
6], some increase in UFO activity actually was noted. Similarly, a
sharp drop in the number of reports after 1968 evidently is associated
with critical statements in the central press (Pravda, 29 Feb 1968), in
which the UFO problem was classified as unscientific.

~
=
no

In our opinion, the observation of anomalous objects before 1957 is
most significant. Together with the corresponding foreign data, this
indicates that, at least, not all cases of observation of such objects
can be associated with normal (known) technical objects of space experi-
ments.

The distribution of observations by month is presented in Fig. 7.
The histograms were plotted with and without allowance for possible
duplication, as a result of obtaining several independent reports of the
same phencmenon (see Section 5.2). As is evident, the effect of duplica-
tion hardly distorts the distribution pattern. The "increased activity"
In the summer-fzll period may be a result of the fact that this time is
most favorable for observations. However, for the 1967 curve, the small
number of cases of observation 1n June, as well as the clear spring-fall
asymmetry, are noted. These features of the distribution are repeated
cver the entire sample, since the overwhelming number of cases in this
sample is for 1967.

The distrituticn obtained for other years, without 1¢€7, is very
) y b b
much more symmetrical (Fig. 8a).

5.2. Distribution of Events by Day, 1967

stribution of events by day in 1967 is presented in Fig. 9.
with & given date, more than 1 event per day were observed on
ndependent observations of events, macde by different pecple
in different places (in the majority cf cases, at different geographical
pcints) are kept in mind. For the 70 days, a total of 157 events were 1
observed (2.2 events per day, on the average). Data on the number of
observations (events) per day are presented in Table 6.

24 days. I

La)

Thus, of 157 events, 111 events (or 71l%) concern cases when mocre
han one event per day was observed. TFor days with & precisely indicated
te, the ccrresponding numbers are 82 events of 117 (or 70%).

In a number of cases, the events of one date were observed at

approximately the same time, at pcints no more than z few hundred kilo-
meters away frcm each other. This permits 1t tc be assumed that we are
deeling with independent observations of the same object cr phencmenon.

0
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Key: a. Number of observations c. Observations with pre-
(events) per day clsely indicated date
b. All observations, d. Number of days
including cases with e. Number of events
date approx. indicated f. Total
In this case, counting the da*a cf all reports of observations can
introduce appreciabTe distortioc in the resulting statistical distribu-
tion, because of duplication. Sluce from the available material, it 1L

is impossible to precisely indicate how many objects were oObserved on
each specific day without additional analysis, in this study, we will
prasent both the statistical distribution of all reports without allow-
ance for duplication, and distributions "corrected" by allowance for
durlication. It was assumed in this correction that all observations
which coincide by date and nearly in time concern one object. Of course,
this I1s a dominating proposal Some of such "coincident" observations

may concern different ocJects. Therefore, 1t can be stated that the
actuzl distribution will lie within the limits bounded by the curves
without and with duplication taken intc acccunt. The method ©f accounting
fcr duplicatiocn for each specific distribution 1s stipulated separztely.
The number of cases, according to the preliminary General Catalog,
for which the duplication effect 1s tazken into zaccount, is presented
cn p. 10.
£.2. Distribution of Zvents by Time of Day
In *the majority of cases C7 of 256, i.e., 81%), the eyewitnesses /15
rerZrT the time of oktservation of the phenomena. Histograms of the
distribution ¢f number of cases of observaticns as a function of

\O
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I I.0 .-357 0128,C227
£3.08.1837 o068,0002,0100,0007, 8228
2. u.1857 x|, 0088, 0058, 0C57,0CE3,0CED, 0080, 8051,
i ocez, ocse.oca
13.1C.1857 giel,0l92,0Le3
18,10.1887 Tue, 0075,0076,0077,007€,0079,0C80,0C8L,
L, 0106
28, lO.;‘-‘: 0CC3,CC56,0088,0089
C5.L0,18587 C213,0462
14.12,1887 C1es,Czce
!%.;2.1967 ] 212,02.4,0215,02L6,0217,0463,04¢E4
!zs.;z.;.aev | (245,0247,0248 N
Key: &. Observation date
b. Preliminary General Catalog case number

loczl legal andé mean solar time are presented in Fig. 10. We under-
stand local legzal time to be the time c¢fficieglly adopted 2t a given
place, the time by which the Instituticns cperate and the population
lives. It either coincides with the time belt ¢r it differs from 1t by
a whole number of hours. In the mejority of cases, observers indicate
lccal legel time, To change from it tc mezan solar time, we used the
Census of Territories, in which the actual calculated time differs from
the established tTime.

Duplication was taken into account fcr the repcrts indicated in
Tacle 7. 1In this case, for zll the "ccincident" observations, the tim
was calculzted once. As is evident from Fig. 10, allowance for duplic
tion does not change the nature of the distribution.

The observation maximum occurs
es, a slight secondary maximun
ximately T

b b

n the evening hours, around 9 p
s noted In the mecrning hour at

-
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mparison ¢f Scviet and foreign data is shown in Fig. 11. The
latter were taken fraom [1}. The normalized numher c¢f cases curves, the

r all the curves, were the same. As can be seen, the nature
of the distributilon for different countries is similer, as a whole. The
distinctly expressed maximum in the evening hours 1s persistently re-
tained. For the Soviet observaticns,; this maximum.is sharper. Allow-
ance for duplication permlts the maximum to be reduced somewhat but,
nevertheless, it remazins higher than that obtained from the foreign data.
This evidently is & real property of the sample under consideration.

According to Vallee and Poher [1], the observed curve is a result
of the superposition of two effects: the actual distribution of the
phenomena and the distribution of the daily occupations of the popula-
tion, the time during which the working population 1s outside the house.
After reduction of this effect, the distribution maximum 1s shifted to
the hours after m’dn*ént approximately 3 hours after midnight, and the

otal number of recorded cases should be increased 14 times [l]

The time of day distribution, separately for different seascons of
the year, is presented in Fig. 12. The shift of the maximum irn the
winter period to earlier hours evidently 1s associated with the earlier

~
)
-1

twilight pericd. It 1s desirable to study the depencdence on the time
cf twilight in greater detail. We note tnhat, in winter, an appreciable
frzcticn of tThe observations falls in the period of the day, when the
working pcpulation 1is outside the house. Conseguently, the reduction
used by Vallee and Poher [1] is not completely unambiguous. Apparently,
the duration ¢of the light and dark times of day must also be taken into
acceount, in addition to the occupation of the population.

The distributicn of number of observations &s a function of local
star time at the observation point 1is presented in Fig. 13. For the
distributicn obtained over the entire sample (Fig. l1l3a), together with
the principal maximum 2Tt €-7 p.m., a secondary max1mnm is guite dis-
tinetly feocund, which Iz shifted by € hours relative to the first, and
which occurs at nocn-1 p.m. star time. Evidently, these characteristics
of the distribution are peculiar basically to 1367, which makes the
most significant contribution to the sample under discussion. For the
remaining years (except 1967), the distribution is more uniform (Fig. 13b).
It shoculd be kert in mind that the statistics of these years are poor

The distribution of the number of cases as 2 function of universal
Time is presented in Fig. 14.

2 Classification ¢f Phenomena, Types of QObiects

We used the fcllcwing properties as characteristics of the types
cf objlects: definition, transparency and shape. All the objects can
ce divided into tThree types by the {irst property: cloud like objects
with indistinct, blurred edges; objects with distinctly ocutlined edges
("pody"), and intermediate type objects. This type is used, when it
is 4difficult tc assign the observed coblect to one of the other two
types, fcr sxzample, when part of the outline is distinet and part 1is
clurred.
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The cbserved shapes of the anomalous objects are extremely diverse.

This can be explalned, elther by the diversity of the phenomenon itself,

or by the fact that, here, we are dealing with phenomena of various

natures. It is possible that both factors are valld. Besides, 1t must

be kept in mind that the same object, observed at different angles of

approach, can appear and be classifiled differently. Finally, the

psychological factors must be taken 1nto account. Upcon unexpectedly

Observing a phenomenon which 1s unusual to them and frequently compli- /18

cated, eyewitnesses perceive it differently and, in writing reports,

they introduce additional distortions, since it frequently 1s very

difficult to transmit theilr impressions exactly.

The classification of the shapes of the objects is presented in
Table 8. Of course, this classification is arbitrary. The shape
designations adopted in it were taken from the eyewitness descriptions
(as they are designated in the reports). In this case, the differences
between certain types of shapes are extremely arbitrary. For example,

a flat round disk cannot always be distinguished from a spherical object
at great distance, or a disk visible from the edge from an oval object.
The difference between an oval body and & slightly deformed (oblate)
sphere, as well as the difference between an elongated oval and a
"cucumber" or "cigar,” is Just as arbitrary. The following basic types
of objects evidently can be distinguished:

star shaped objects, objects of small angular dimensions (be-

vyond the limits of resolution of the human eye); in this meaning, a

"star W“th appreciable volume" cbviously means an object, the angular

cimensions ¢of which are at the limit of resolution; sometimes, star

shared objects are successfully resclved by telescope or binocular

ccservaticns; in this case, they can have the most diverse shapes;
spherical pbodies (including oblate spheres or not very elongated

ovals); they are perceived in volume, 1t can be thought that these

si
ars comparatively close objects;

discold objects;

oblong objects (highly elongated ovals, "cucumbers," "cigars,"
"eylinders," "tars");

crescent shaped objects; by sheape, angular dimensions and
brightness, they are similar to the moon in the phases preceding the
first quarter; they usually move guite rapidly through the sky; in a
number of cases, they have been observed simultaneously with the real
moon; regular ("bicorn") and "single horn" crescents, of a shape similar /13
to that of an inverted comma, are distinguished; they freguently are
accompanied by one or more star like objects; generally, this is sz

guite rare type of obﬁect; however, in the summer of 19€7, they were ob-
served guite frequently over the southern part of Eurcpean USSR; there-
fere, these cbjects represent an appreciable fraction of the study
szmple (s=z2 Tatle 8);
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Object shape

Number of objects
Duplication not allowed for
Duplication allowed for
Starlike objects

Of them:

Stars

"Stars" of noticeable volume
Sphericel bodies

Reguler sphere

Ceformed svhere

Round pbocdles, discs

Discs with éapparent edge
Zound discs (frontal)

Symmetrical crescent
Asymmetrical crescent,

Highly elongated oval
("cigar," "cucumber")
Objects of regular "exotic"
shape

Triangle

Rectangle

Stri

Ring

Dome

Hemisphere

Objects of irregular shape
Irregular spot

Cometclid object

‘Irregular polygon

"Dumbbell"

Objects of continuously
changing shape

Difficult to determine share
Shape not indicated

Total

(triangle, sguare, circle,

share of the object 1s taken

Secondary details, for example,

obiects of &z regulzar "exotic!

objects of irregular shapes;

cbjects c¢f continuously changing shape.
hcuid be noted that only the ba

unt in this classification.
nce of a lumincus tall or other structural features, are not
¢ account at 2ll. These characteristics will be ccnsidered
y (in Section 8).
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he analysis of share, the following
istinguished:
a. cne or more cbjects of cconstar
. 2n gt ject cr several otjects cf
coserved;
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shape 1s observed;
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cf share then occurs, as a result of which another cobjects or group
cbjects, also of stable shape, is observed. These changes include:
change of shape of the object (transition from one shape to another);
separation of one object from another; the connection of one object to
another; "extinction" of a luminous object; gradual dissipatlion of an
cbject; origination of a new object, etc. 1In all cases, when such .
changes occur, we speak of several phases of forming. 1In each phase, /20
the objects have a stable shape. Any change means a transition to the

next phase. Phases of the phencmenon can be dlstinguished by other
characteristics, for example, by a change 1n the characteristics of

motion. In order to emphasize that the matter concerns changes 1n shape,

we call the corresponding phases "forming phases."
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In the majority of cases (77.5%), the eyewltnesses observed one
forming phase. Two phases were observed in 29 cases, 11%, 3 phases in
20 cases, 8%, and more than 3 phases in 9 cases, 3.5%. Changes of
forming phases were noted in a total of 58 cases of 256 (22.5%). Here,
149 separate changes (or transitions), which happened to the objects,
were observed. They included:

transition from one object shape to another 51 or 39%

extinction of one object 33 or 22%
dissipation of one object 17 or 11%
originaticn of a new object 29 or 20%
separation of one object from another 17 or 11%
ccnnection of one object to another l or approx. 1%
division of an object 1 or approx. 1%

6.2. Object Type Statistics

The presence of several forming phases introduces some mnncertain-
Ty into the statistics, since the question arises, as to how many times
an object of one type, observed in different phases, should be taken
into account. We took such objects 1nto account one time.

Allowance for duplication (Section 5.2) was mzde in the following
manner. for "cocincident" observations (Table 7), objects, for which
all the type characteristics were assumed to be the same, were taken into
account only once. Objects, of which even one characteristic does not
coincide, were considered different, and each was taken into account
independently. For example, if a crescent shzaped object was observed /21
at the same time at different points, it was counted oncey if a spherical
object was observed at the same time &t other points, it was counted
separately. Questions of change in perspective 1in obsgervations from
different points were not taken into ccnsideration here. This requires
special detailed analysis, aprlicable to each specific case.

With these remarks taken into acccunt, the statistics are as
follows. In 250 cases of observation, objects were recorded:



Total
Of them: 55 1erss
28 LT 80 /15,51
Cloudlike form S e
Objects with distinct SE ey 318 /781
edge ("body") s
Intermediate type objects ey iy
Type difficult to determine - .
e /0TS a3 /hv\-r-/
- Fal .
By nature of transparency: s e Ber e
Opague #
Transparent and translucent ;
iy D .Gl
Type difficult to determine I5 e le /2,357

The shape distribution of the objects is presented in Table 8.

6.3. Simultaneous Observation of Several Objects

One cbject was observed in the majority of cases. However, in
erproximately one third of the cases, several cbjects were observed
simultaneously, including:

without allowance for with allowance
duplication for duplication
two oObjects 62 cases 4s cases
three objects 24 22
four objects 6 6
more than four
ctjects 2 2
Total 9L cases 75 cases
(of 256)

In & number of cases, there was oObservation of severzl objects, nct

sim
For those cases, in which more than one object was observed, in
nalf the cases (47 of 94), association of objects of diverse shapes with
starlike objects was observed. Crescent shaped cbjects were associated
with them most freguently: 42 cases of 47, which is 89% of all cases
asscciation with starlike cbjects. As to all cases of cbservation
crescent shaped otjects, we have:

o0
Hy Fh

without alliowance for with allowance
duplication for duplication
total number of
objects 109 a3
numper ¢I cbjects
ccnnected with star-
like objects 42 21

nultanecusly, but in successicn (in different phases of the phencmencn)

N

(W§)




Thus, crescent shaped objects are asscciated with starlike objects /24
in approximately one third of the cases.

7. Duration of Events

7.1. Total Duration of Events Distributed by Duration

We will call the time interval between the start and end of an
observation the duration of the event. In the majority of cases, the
duration of the event 1s less than the duration of the phenomenon.

In 146 cases of the 256 (57%), how the observation began was indicated.
In 42 cases, the start of the observation coincides with the start of
the phenomenon (of formation of the object). In 104 cases, the start
of the phenomenon preceded the start of the observation.

In 141 cases (55%), the end of the observation 1s indicated. 1In
47 cases, it ended at the time of the end of the phenomenon. In 14
cases, the observation ended before the end of the phenomenon (people
were engaged in other matters and stopped the observation). In 57 cases,
the ocject moved away as long as it was seen. 1In 23 cases, the object
was hidden behind an obstacle (or beyond the horizon).

The durztion of the observations of anomalous phenomena was indi-

cated in 177 cases. In 13 of them, the durztion of the event was de-
fined aprroximately ("a few seconds," "z few minutes," "a few tens of
minutes"). In 164 cases, numerical values of the duration were reported.

n some of them, it was reported for only one phase of the phenomenon.
In 144 cases, the duration concerned the entire phenomenon. We call it
the total duration of the event. In 14 cases of them, the starting and
ending of the observations coincide with the start and end of the
rhenomenon. In these cases, the total duration oI the event coincides
with the duration of the phenomenon itself. In the remaining cases, 1t
can be considered a lower limit of the duration of the phenomenon.

~
no

The duration distribution of the number of cbservations (for the
total duration of the event) is presented in Fig. 15. The distribution
maximum is in the 1-4 minute interval.

L comparison with foreign data (from [1]) is presented in Fig. 15.
The unguestionable similarity for different countries can be seen. This
indicates generality of the observed phenomenon.
7.2. Durzation Distribution of Objects of Different Types

The duration distribution of events for cbjects of different
types 1s presented in Fig. 17. The nature of the distribution differs
for different objects. Spherical shape objects and discs are dis-
tinguished by a more uniform distribution. For crescent shaped objects,

17



SogsTher WITH tne Trinciocal maximunm wnich cezur :ei 2zt & durzticn cf
1-4 min), a secondary maximum is .distinguished, with a duration on the
crder of a few seconds. Objects of irregular shape are observed a

longer time. Among them, a highly noticeable fraction of the events
last on the order of one hour. In this respect, the distribution of
objects of regular "exotic" shapes (triagular, sguare, etc.) 1is par-
ticularly characteristic. Of course, the features 1ndicated cannoct be
considered solidly established. There are too few statistics for
separate types of objects. However, 1t can be thought that the pre-
dominance of longer events, which i1s .asscciated with observations of
objects of irregular and, especilally, regular "exotic" shapes, apparent-
ly is completely real.

8. Object Structure and Nature of Luminosity

Besides the general shape, anomalous objects frequently are char-
acterized by diverse externzal and internal details (surface structure),
as well as luminosity of a frequently extremely comp‘ex nature. The
characteristics of the objects are presented below.

~
N

8.1. External Details

In the 256 cases of observation of anomalous objects considered, a
totzl of U457 different objects has been described (we do not allow for
duplication). For 264 objects, the reports contained no information on
external details. It can be thought that, in these cases, either they
were lacking, or they were not expressed very distinctly. The presence
or zbsence of external details was noted in 129 cases (for 193 objects).
In this case, in 17 cases (for 25 objects), the eyewitnesses noted- the
absence of any external details whatever. For the remaining 168 ob-
jects in the reports, verious external details were described. These
data are summarized in Table 9. For 9 objects of 168, two details
were noted. The corresponding objects were taken cnto account twice in
the tabkle. Therefcore, the total number of objects in the second column
of Table 9 is 177. The percentage is of the totzl number of objects, 168.

+

8.2. "Internal' Details, Surface Structure of Cbjects

In the reports of 71 cases of observations (28% of 256 cases), there /27

is an indication ¢f the presence of absence of surface structure of the
objects. Here, it was noted in 12 cases (for 20 objects) that the
surface of the object was uniform. The presence of visible structure

or surface irregularities was noted for 82 ooJects (18% of U57 objects).
For 35% objects, there was no indication of sur? Ce structure. In these
cases, 1t 1s possible that "internal" details are lacking (uniform
structure), or they were faint and pccrly distin gu*shable in visual
observations. Besides, it must be considered that the observers dc not
always concentrate attention on these details.

Data on the surface structure and "internal"” details of the objects
are presented in Table 10. Two characteristics of nonuniformity are
noted for three objects. These objects were counted twice in the table

[
o
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Key: a. Description of deteil i. Directed light fluxes

b. Number of objects with (beams, luminous arcs,
external details light column, 1light cone,
c. % of total number of etc.)
Oobjects with external J. Flzme
details k. Glow around object
d. Taill (corona, halo, etc.)
e. Including: 1. Shells of various shapes
f. Dark tall, dark track m. Total
g. Shining tails of
various sheapes
h. Sparks

8.3. Luminosity Characteristics

There are indications of the nature of the luminosity in 240 cases
of observations (G4% of 256 cases). In 16 cases (for 36 objects),
there are no 1ndications of 1llumination, or 1ts characteristics are
vague. The luminosity of 421 objects was characterized in some manner

by the observers. Data on the gualitative nature of the luminosity are
presented in Table 11.

It 1is difficult to determine the nature of lumincsity against the
dark sky background. Special analysis 1s required for this. It can be
thought that, in the majority of cases, we are ccncerned with the
intrinsic luminosity of the objects. 1In the opinion of the observers,
the luminosity of 4 objects was associated with the reflection of sun-
light.

The brightness was extimated by the observers (basically gualitative-
ctiects. The data are summarized in Teble 12,

~
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including: n. Flame structure
e. Dark band 0. Flares
. Light band C. Sparks
g. Fire or shining spot a. Projecting "structure"
h. Lines like parz
i. Bright edge r. Total
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b. Number of objects J. Like brightness of Milky
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with this brightness k. Like brightness of artificiz
a. Blinding earth satellite
e. Great 1. Brightness given in star
f. Average magnitudes
g. Low m. Total

For 249 objects, the observers presented data on the nature of the
change in brightness. The brightness of 157 of the objects remained
cnstant during the entire time of observaticn. A decrease in bright-
ness of 56 objects was observed and, for 8 objects, an increase. Vari-
zticns of brightness (flickering) of 18 objects was noted, and abrupt
cnanées of the brightness of 10 objects, of the flash or explosicn
type, were noted.

(]
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8.3.1. Object Color

For 184 cases (for 295 objects), data on the color are presented.
These data are lacking for 162 objects. According to the 1ndications
of the eyewlitnesses, the range of coleors turned ocut to be extremely

wide. The date are summarized in Tabls 13. We note that, for 53 ob-
Jects, a mixed, complicated cclor was observed (for example, yellow-
gresn). Twelve objects had multicoclored surfaces. In all these cases,
ezch color was counted separately. The corresponding objects are
counted more than once in Table 13.

8.3.2. Cclor Change

In 23 cases, &
served (changes bot
an

increase In wavelan

attern of the cclcr of the luminosity was ob-
tcward a decrease in wavelength and towards an
h; pulsations, overflcws; cclor changes from

21
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Key: a. Color i. Blue
b. Number of cbjects J. Violet
c. % of total 295 objects k. Black
of this color 1. Gray
d. Red, pink m. White
e. Crznge, "flame" n. Pearl
f. Yellow, "goldish" o. Silver
g. Greer p. With metallic hue
h. Azure

section to secticn over the surface of the object). Color changes were
observed in a total of 28 objects. In 61 cases for 162 objects, the
gbsence of changes in the color cf t“v luminosity was noted. 1In the
remaining cases, there &are nc indiceations of a color pattern.

9. Angular Dimensions of Objects

¢.1l. Estimates of Angular Dimensions by Eyewitnesses

=

Estimation of angular dimensions by unprepared observers obvicusly
involves great difficulties. Descriptions such as the following fre-
quently are found in the reports: '"the object was the size of an
orange," "of an appile," "’*ke 2 watermelon," "the size of a tennis ball,"
etc., and without indications of the distance at which the object was
compared. Such estimates cannot reasonatly be used.
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sun freguently are used in the estimates ¢f angular dimensicns [¢
comparison, in the majority of cases, such comparisons were made frcm
memory (the moon or the sun not observed simultaneously with the obJect
described). Therefore, the estimates presented give an extremely rough
idea -of the actual angular dimenslons of the objects.

The results of the estimates are presented in Table 14. For 8
objects of 206 (112 + 94), two different angular dimensions are pre-
sented in the reports (in cases of change in angular dimension or in
cases of observation of an asymmetrical object). The corresponding
objects are counted twice in the table.

TABLE 14. ANGULAR DIMENSIONS OF OBJECTS

-

I ' t
© @/Tcsei peaMep /mEudmemerme/ (Ursno ofsenTen O
+ t
! O /apcanscdpoanuyl cinens/  C Ca !
L] 1
| I5 m menee d I 41 ;
1 . H — i
i 3C ! oo i
{ ’ ' A )
' 45 i o !
-0 -- |
| - Fory :
} 2% 5 scie: e 5 :
f =coo: 274 i

Key: a. Angular dimension d. 15' or less
(approximate) e. 2° or more
b. Number of objects f. Total
c. 0 (starlike object)

9.2. Change of Anguler Dimensions

For the majority of cbjects, thing 1s stated of changes in an-
gular dimensions in the reports. Fcr 150 object:, 1t was noted that
the angular dimensicns remained cconstant. An increase in angular di-
mensions was noted for 36 objects and a decrease, for 22 objects. Nine
objects initially had constant angular dimensions but, then, they begzan
To change.

The change in apparent angular dimensions of the objects may be a
consequence of changes in distance to the object as it moved or a
consequence of change in linear dimensions (for example, expansion of
a cloud like object). In analysis of the available reports, it is
difficult to make a distinction between these t"o cases, the more sc¢
that the superposition of both reascns is possibtle. No distinction was
macde in the data presented.

. Characteristics cf Mction of QObiects

[
o

The data on motion of the objects presented in the reports include
gqualitative characteristics of veloccity and i1ts changes and data on the
nature of the Iflight path and the flight direction.
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Data on the qualitative nature of the veloccity was presented in 80
cases for 176 objects. In 69 cases for 111 obJects, the motion was
characterized as uniform. In 36 cases for 65 otjects, the eyewltnesses
noted irregularities in motion, including:

onefold change of veloclty, 29 cases for 53 objects;
twofold change in velocity, 2 cases for 2 objects;
threefocld change in velccity, 2 cases for 2 objects;

manifold changes in velocity, 1 case for 4 objects;

jerking motion, 2 cases for 4 objects.

Here, accelerated motion was noted in 21 cases (for 36 objects),
motion with slowing, in 9 cases (for 18 objects), and change in sign of
the acceleration (alternation of acceleration and slowing down), in 6
cases for 11 objects. .

In 18 cases (for 21 objects), an abrupt change in velocity was
noted (great acceleration), a smcoth change in velocity in 15 cases
(41 objects), and acceleration characteristics were not presented in 3
cases (3 objects).

Data on the angular velocities of the objects are presented below.

In 152 cases for 242 objects, an attempt was made to characterize the
angular velocity. In the majority of cases, gqualitative velocity char-
acteristics were given' "nigh" (47 cases); "low" (33 cases); "average"
{2 cases); "like an aircraft" (U1 cases); "like a satellite" (15 cases).
In 12 cases, the velocity was estimated as close to zero. Numericezal
estimates of the angular velocity are presented for 14 cases. These
data are presented in Table 15.

10.2. Flight Path of Qtjects

For 51 objects of the 457, the nature of mction of the objects was
ct indicated or was not clear. Dzata on motion zre presented in the
eports for 406 objects. Among them, 8 rotating objects were noted.
ata on the flight paths of all 406 cbjects are presented in Table 16.
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ct
oy

em, two different flight p

hs of 24 ctjects were observed,
ht Daths for 11 ckblects, 4 fl13 r
o)

e
2 objects and & flight
r 1 ocjectT. mI”ese cbjects were counted 2, 3, 4 and £ times,

Fal
ctively, *n Table 16. This should be kept in mind in determination
he totzl number of objects in the second column of Table 1£.

Further, as is evident from Table 16, in the mejority of cases (28%4
£ L0B), motion along 2 smooth flight path was ooserved. However, for
pjects (30% of the totzl number of objects with the flight path
d), significant pecularities were noted: abrupt ccurse changes,

and maneuvVering oI the objects, rotation, unusual “light paths.
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Observed

h.

i.

Unusual tracks (swinging,
;piral, sinuscid, round-
ing objects, flight around

perimeter)
J. Total

tc determine the actual
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of the apparent direction of motion con the celestial sphere. Reduction
to the actual direction in the absence of additional information 1is
quite uncertain. However, the errors are not over 90°. Therefore,
these data only can be used for rough statisticzl determination of the
prevalent directions of movement. As to errors in estimatlion of the
direction by the observers themselves, they are of a random mature and,
ccnsequently, have little effect on determination of the prevalent
directions in a large body of data.

To simplify the pattern, we considered only objects moving away,
and we only allowed for the velocity of departure, disregarding the
direction from which the object appeared. For cbjects, the direction of
motion of which changed during the observation, only the direction of
final departure of the object was considered. This procedure permits a
rough distribution of objects by direction of motion to be obtailned.

(WY
n

In 99 cases of 256, the direction of departure was not indicated. /
In 157 cases, the direction of departure of 220 objects was reported.
The distribution by direction was determined by two different methods.
In the first method, those cases were selected, when all simultaneously
observed objects departed in a single direction and, for them, a dis-
ributicn of the number of cases vs. departure direction was plotted.
In the second methed, zll departing ctlects were taken into account
(both objects moving in a2 single direction, and moving in different
directions) and, for them, a distribution of the number of objects vs.
direction was plotted. The results are presented in Table 17 and Fig. 18.

|

TABLE 17. DISTRIBUTION BY DIRECTION

T
{

.. b =y cmocn Y CYILTS COLOETOT |

!:‘.ET:EBEEHT’.E oTxe-|

;_"’*a’b'l‘"'égg"“:‘ Jﬁ:C:TBCCI’O 51967:. .
; : L i o
nr R O I O
ION0-30CTOX & |14 2z E 20 1 Iz | 2
nocTok B I8y g | o s s I
cesspo-poctenl | 33 i 5 R - l 5
cescp  J I 15 9 , g ! ¢ 1 I3 ) 7
cescpo—caraxk | 5 3 } z ‘ g l 4 ' i
pazen 1| os 2 1o ' 3 2 |
nTo-zgman O I £ I 4 - ! I 7
. : — ‘ , !
S R e B T - I T
Key: a. Departure direction g. Southeast
(withdrawal) of h. East
cbiects 1. Northeast
b. Number c¢f czases j. North
¢. Number of objects k. Northwest
d. Total 1. West
e. Except 1967 m. Southwest
£. South n. Total

ny
[OA



As 1s evldent, tTnhz average distribution for all years but 1967
is guite symmetrical. Isclated deviations are not statistically signif-
icant, and they probably are of a random nature. However, the 1967 dis-

tri butlon 1s clearly asymmetrical. Movemen:t in an easterly direction is
prevalent. This can be seen particularly graphically in Fig. 18. On the

whole, the distribution by number of cases and number of objects is
similar.

The distribution for separate types of objects 1s presented in
Fig. 19. This distribution was ncrmalized by number of objects (the /36
total number of objects of a given type, summed over all directions,
is taken as one). Starlike objects associated with crescent like ob-
jects, spheres and discs were not included in the "objects of other
types" category. As can be seen, the asymmetry 1s determined primarily
by the crescent like objects, as well as by the spheres and discs. How-
ever, the crescent like objects make the primary contribution to the
total statistics, since their number 1s larger. '

11. Estimates of Linear Quantities (Distance, Altitude, Size, Velocity)

In observations of anomalous objects at great distance from the
surface of the earth, when the binocular nature of vision does not per-
mit perception of the bulk of an object or estimation of the distance
to it and, conseguently, the altitude above the surface of the earth,

dimensions or velocity, visual observations only permit determination
of angular auantiy¢es, such as angular altitude of the c¢cbject above the
horizon, its angular dimensions and its angular veloccity.

In scme extremely rare cases, estimates of linear quantities were
successful. This becomes possible in close observations (within the
limits of binocular vision), as well as in those cases, when the ob-
served objects can be compared with known objects or phenomena at a
known distance (for example, the object 1s chserved against a back-
ground of mountains, below the clouds, etc.). Distance data also can
be obtained from analysis of cases of simultaneous observation of objects

vt different points. In these cases, an estimate of the linear gquanti-
tles (gltitude, size, velocity of the object) can be given, if the
corresponding angular guantities are known.

In the sample under consideration, the distance to the objects was
estimated in 20 cases. 1In the majority of these cases, the estimates
presented are extremely arbitrary. The numerical values c¢f the dis- /2T
tances according to these est‘mates are as fTcllows:

-

100 meters, 3 cases;
from 1C0 meters to 1 km, 2 cases;
from 1 kilometer tc 10 km, 11 cases;

-

from 10 km to 100 km, 3 cases; 23C km, 1 case.

-
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The last estimete (230 km) was obtained by Z.S. Kadikov, from
analysis of simultaneous observations at 2 points, with tile in of the
observed position of the object to the stars (GC-0075).

(D

Linear Dimensions of Objects

The linear dimensions were estimated in 10 cases. For the most
part, these estimates also are extremely arbitrary. The mlinimum estlmate
was 4 meters and the maximum, 600 m (Z.S. Kadikov). The distribution
for intermediate cases is as follows:

from 10 m to 100 m, 4 cases; from 100 m to 300 m, 4 cases.
In a number of cases, eyewitnesses give a completely unsubstantiated
estimate of the linear dimensions of a remote object, when 1t is im-

pOSulblﬁ to determine the actual dimensions. Such estimates were not
taken into account in the statistics.

Altitude Above Surface of Earth

It was estimated in 27 cases, included a few estimates made abocard
an aircraft. The minimum estimate was 35 m and the maximum, 100 km (Z.S.
Kadikov). The distribution of intermediate cases 1is as follows:
from 100 m to 1 km, 7 cases;
from 1 km to 10 km, 14 cases;
from 10 km to 100 km, 3 cases.

The data on the nature of change In altitude are more relicble.
hese datz were presented in 6€ cases. Of them:
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in 12 cases, a graduzl decrease in altitude of the object
was oObserved;

in 10 cases, the altitude gradually increased;

in 6 cases, a vertical rise of the object was observed;
in 9 cases, vertical descent;

1l case of fluctuation of altitude was noted.

Linezr Velocity

o

£t was estimated in 10 cases. The minimum estimate was 5 m/sec
and the maximum, 5 km/sec

ff2cts and Phenomena

ases, the anomealous atmCspheric phenomena hac a
2 environrment.
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In the majorlty of cases they apparently occurred silently. The
eyewltnesses did not note any acoustical effects and, in a considerable
number of cases, the absence of sound was speclally emphasized. The
rare cases when the phenomenon was accompanied by sound regquire special
analysis. This may be connected with observations of specific non-
anomalous objects, for example, bolides, or be because the phenomenon
occurred near the observer. In thils case, the presence of sound may be
an indirect indication for the estimation of distance.

Cases of effects on technical means and the human nervous system =
were noted. These cases are extremely rare. However, they are of very
great importance. Here, careful verification and further accumulation of
data are required.

A summary of the observed associated effects is presented in Table 18.
The numbers of the cases from the preliminary General Catalog are shown
in brackets.

~
W
Vo)

13. Dates with Large Number of Observations

Section 5.2 notes independent observations, made during one day at
approximately the same time from different points. As an exanple, a '
brief description of observations of anomalous objects for three dates
in 1967 are presented in Tables 19, 20 and 21. The objects were ob-
served cver a quite substantial arez. The locations of the observation
points are presented in Figs. 20, 21 and 22.

Independent observatiocns at different points are supplementary
evidence of the reality of the observed phenomenon.

Theoretically, the following possibi es are permitte

simultanecus observations of one object at diffe

]

ent pcints;
sequentiesl observations of one object;
observations of different objects.

To chocose between these possibilities, detalled analysis must be
carried out. Evidently, some of the cases described are observations of
cne object. If they were simultaneous and not seguential observations, /
altitude should be on the order of hundreds of kilometers and the lineazar
dimensions, on the order of a kilometer.

-
L

14, Discussion

In conclusion, we discuss the vasic ocutlines of the observed
pnenomenon, as well as certain conclusions, which flow from the stati
tical analysis of the observation materizl.

4
=N

14.1. Reliability of Initial Observational Material

The analysis was based on written repcrts of eyewitnesses on the
anomalious thenomena they observed. The authers made no verification of
The repcrts.

29
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TASLE 18. ASSQCIATED EFFECTS AND PHENOMENA
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Associzted effect

Number of obtservations
Sound

Absence 0of sound noted
Phencmenon accompanied by
sound, including:

Recar

Thunder

Murmur

Whistle

Hissing

Change of zambient ccnditions
Changes ¢ scund passage
conditions

Afterglow in sky
wind gusts from movement

of cbject

0
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u.
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W.

X.
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Disappearance of clouds
near object

Effect on machinery and
ecguirment

Lighting disruption
Disrupticn of internal
combusticn engine operation
Effect on radio cperation
Elsctrical porticn of
equirment out of crder
bircraft engines stop
Mechanical damage to eguipment
Effect on human nervous
system

Tempcrary loss of wvision
Mind overwhelmed (depressed)
Loss of consciousness
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TAZLE 19, OBSERVATION OF ANCMALCUS PHENOMENA 17 July 1967

GC No. | Observation point Univer- Shape Track Fﬁght
sal time direc—
tion
0224 | Putivl, UkrSSR 17.45 | Angled bands Not shown -
0229 Yasinovataya, Donets 18.00 | Crescent- and star-| Smooth track W-E
Distr., UkxrSSR like objects
0012 Krasnogorskaya station, | 18.00 | Crescent-like Smooth track W-z
Stavropol Terr., RFSFR object
0015 Novo-Amvrosiyevskiy, 18.15 | Asymmetric cres— Smooth track w/ W—2
Donetsk Distr., Ukr3SR cent, dark body, small angle turm
stars
0013 Nevinnomyssk, Stavropol 18.15 | Crescent-like Smooth track Sw-NE
Terr, RFSFR object .
0222 Krasnyy Luch, Voroshilov< 18.15 Crescent-like Not shown SW-&
grad Disir., UkrSSR object changed
to star
0226 lazorevskaya, Krasnodar | 18.20 |Crescent-semi- Smooth track ?-NZ
Terr., RSFSR disc
0014 Molodogvardeysk, 18,30 | Crescent-like Smocthk track SW-Lin
Voroshilovgrad Distr., object and 2
UkrSSR stars
0221 Zhdanov, Donetsk Distr., |18.3C | Symmetrical Smoctnh track, SW—NE
UkrSSR crescent hovering, jerk Tl
movement,
smooth track
0010 Agudzery, near Sukhimi, 19,00 | Disc visible Smooth track Wi
Georgian SSR frem edge

The relztively low fraction of sclitary observations should be
noted. In twe thirds of the cases, more than one eyewitness partici-
pated in the observations. In this case, there is a highly substantiel
rercentage of mass observations. Besides, in a2 consideratble number cf
cases, there were independent observations, made at the same time at
different points.

jority of the cases, the observers had quite high qualific
50 raises the reliability of the initial material.

The time characteristics of the phenomena (daily distribution cof
events and distribution of events by duration) are highly consistent
with foreign data. This 1ndicates that we are concerned with & speci

fic
class of phencmena, which have definite, stable statistical "rcoe“*’ es.
In this respect, it is important that, according tc Vallee and Pch [zl
the distribution ¢f events by duration for anomalous (uni aentlfleﬂ)
chencmena differs significantly from the distributicn for known (identi-
fi2¢) prencmena and objects.

a
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TABELE 20. OBSZRVATICH OF ANOMALOUS ZE=LCMZiA 19 SEPTEMBER 1967

GS Ne, |Observation point Univer- Shape Track Fight
sal time direc-
tion
0059 Svatovsk Ter—., 16.20 |Crescent- and star- | Smooth track SW-NE
Voroshileovgrad Distr., like objects
UkrSSR ‘
0056 Zimnik farm, Serafimo- | 16.20 |Svherical body Smooth track NW-3SE

vich Terr., Voroshil-
ovgrad Distr., UkrSSR

0063 (c){Voroshilovgrad-Volgo- 16.3C |Crescent-like ob- Hovering, ma- WeZ
grad aircraft flignt ject, then elongat- | neuvering a-
No. 404 ed object round aircraft,
smooth track
0064 Volzhskiy, Vologograd 16.30 |Crescent-like Not shown -
Distr., RFSFR object
0057 Novooskol'sk Terr., 16.40 |Crescent-semi~ Smooth track, -
Belgorod Distr., disc, then cres- hovering
cent-like object
0058 Severodonetsk, 16.,— |Crescent- and star- - Wi
Voroshilovgrad Distr., like objecis, then
Uk=SSR singie star
0053 Donetsk, UkxrSSR 17.20 |Crescent-iike ob- Smooth track S-lk
ject, then band
0054 Zhdanov, UkrSSR 17.20 | Spherical body - S-N
0061 tate farm im. Gor'kogo,| 17.-- |Crescent- and star- | Maneuvers a- -
Mariinskiy Terr, like objecis round aircraft
Donetsk Distr., UkrSSR
0060 Aoy Station, Donetsk 17.— |Asymmetrical cres- | Smooth track SW=izD
Distr., UkzSSE cent and star-like
object
0062 Donetsk, UkrSSH - Asyrmetrical cres- | Smooth track W-E
cent and star, then
crescent changed to
"ir=egular" spot
- ALl this Qermits the fcllowing ccnclusion. Observaticns of actuzl /
phenomena zre ae;c?lbec in the reports. If there are hallucinaticns or
fazlse repcrs, tne;r percentage is sma’l, s0o that they have little
affect on the statistical properties of the sample under ccnsideratiocn.

14.2. Zobeservational Characteristics of Phenomena

1. The spatial distributil the phenomena covers the entilre
;rea_of tLg UEZR. In Iindividual pericds, increased zctiviiy arpparently
is Cbegerved I1n zertain regicns, and the arezs of increased activity

Az
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BSERVATION OF ANCHAZCUS PHZIIOMEDNIA 18 OCTOB=R 1867
k

GC Ho. | Obzervation pcint ' Univer- Snape Trac rlight
{ sal time direc-
1 tion
0078 lovyy Afon, Abkhaz 14.50 |Round body (disc) - -
ASSR, Georgian SSR
0076 Pyatigorsk, Stavropol + 14.55 |Crescent-semi-disc Smooth track -
Terr. ‘
j
0075 Pyatigorsk, Stavropol | 15.00 [Crescent-like Smooth track
Terr, ’ object
0079 Yessentuki, Stavropol ' 15.00 [Object of Mir- Smooth track NW-SE
Terr, regular shape and
stars of distinct
volume
0077 Tkvarcheli, Abkhaz 15.05 |Crescent-like Smooth track NW=SE
ASSR, Georgian SSR object
0082 Volgograd 15.05 |Crescent-like 2 abrupt direc- -
cbject tion changes
0080 Rostov-on-Don 15.15 |Crescent- and star- |Smcoth track -
like objects
0022 Molodogvardeysk, 15.45 |[Crescent- and star- - SW=lig
Voroshilovgrad Distr., like objects, then SW-5
Ukr3SR 1 more star-like
object
o008l Novyy Afon, Abkhaz 16.— iCrescent-like Smooth track Nw=—1
ASSR, Georgian SSR object
0106 Armavir, Krasncdar Terr. - Crescent=like Smooth track -
, object B
change over time. On the globeal scele, this was pointed out by Saunders
[]. The regularities c¢f this process still are not completely clezar,
and they need f{urther study.
2. The mcnthly distribution cof events also apparently changes ove
time. In particular, 1967 was characterized oy considerable spr:ng—;”l

asymmetry.

3. The time of

day distribution has =

in the evening, arcund § r.m. local time. The
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4. The observed shapes of the anomalous objects are extremely

diverse. This can be explained, either by diversity of the phenomenon
itself, or by the fact that we are concerned with phenomena c¢f varied
natures. Both factors possibly are effective. A considerable fraction

of the usually extremely rare crescent-like objects should be noted.
This is associated with the peculiarities of 1967, which makes the main
ccntribution to the sample under consideration.

~
=

5. The average duration of the phenomena is on the order of a few
minutes. However, different types of objects are characterized by
different durations. Thus, a substantial fraction of the crescent-like
objects has a duration on the order of a few seconds, and obJects of
regular "exotic" shapes (squares, triangles, etc.) have durations on the
order of one hour.

, 6. In a substantial number of cases (22.5%), different phases of
the phenomena were observed, which are connected with changes 1in shape:
change in shape of the object (transition from one shape to another);
separation of one object from another; connecticn of one object to
another; extincticn of a shining object; gradual dissipation of an object;
the origination of a new object, etc.

7. In G4 cases of 256 (37%), several objects were observed simul-

taneously. Asscciations of objects of different shapes with star-like
cbjects 1s observed particularly often.

8. Various external details of a considerable portion of the ob-
jects (168 of 467) were observed: shining tails, sparks, light beams,
arcs, glow around objects, shells of different shapes. "Internal" de-

tails of 82 objects (18%) were noted (surface irregularities): dark and
light bands, fires, shining spots, streams, as well as details similar
to "structural" details.

9. The overwhelming majority of the objects are luminous (apparentls
self-luminous) bodies, cbserved against a background of the dark sky;
however, in a number c¢f cases, the object was seen against a background
of 2 bright sky and, probably, i1t shone by reflected light. Finzlly, in
2 number of cases, a2 dark object was ctserved (a total of 32 dark objects
were observed).

10. The cclor of the luminosity was extremely diverse. The observers
noted &ll the coleors of the rainbow freom red to viclet. Red, orange /46
(fire), yellow and white are named most often. In a number of cases, a
silvery color or & ccleor with a metallic hue was noted. Mixed colors
(for example, yellow-green) and objects with varicolored surfaces also
were observed. In the majority of the cases, the color of the luminosity
éid not change. However, a coler change of 23 objects cf 184 was noted.

11. The angular dimensions of the objects were estimated with grezat
A significant portion of the objects (94 of U457) were point
(star-like oblec%ts); a substantial fraction (61 objects) had

ons on the order of the full mocon, 1.e., about 30'; a negligitle

o o
(16 objects) were lzarger than 1 degree.
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l12. The angular velocity of the objects, according to the estimates
¢f the observers, were from 1 degree per minute to 20 degrees per second.
In the majority of cases, the movement was uniform. However, in 36
cases (for 65 objects), irregularity of movement was noted: single or
multiple changes in velocity; Jerky movements. Here, abrupt changes of
velocity are emphasized in 18 cases (for 21 objects).

The flight paths basically are smooth. However, for 122 objects
(30% of the total number of objects with the flight path specified),
significant peculiarities were noted: abrupt change of direction, hover-
ing and maneuvering of objects, rotation, unusual flight paths (swing-
ing, spiral, sinuscid, rounding obstacles, etc.).

A clear asymmetry is observed in the flight directions of the objects.
Movements in an easterly direction are prevalent. This feature also is’
primarily characteristic of 1967. The directional distributicon for other
vears except 1967 is quite symmetrical.

13. Data on the linear parameters of the objects is extremely un-
reliable. The minimum distance, atcording to the estimates of eye-
witnesses, is 100 m and the minimum altitude, 35 m. Some cases can be
classified as close observations from indirect indications, when the
observer distinguishes detzails with the naked eye, feels some effect
or when a dark object is otserved at night.

~
=
-3

ic
o
ie

The linear dimensions of the objects are estimated from 4 m to
600 m.

From analysis of simultaneous observations at differen:

flight altitucde on the order of severzl hundred kilometers and l near
dimensicns on the order of 1 km can be estimated.

The linear veloccity is estimated from £ m/sec to 5 km/sec.

14, In the majority of cases, the anamalous phenomena evidently
occur silently. Cases of effects on technlcal means and the human nervous
system have been noted. These cases are extremely rare. However, they
are of very great 1importance. Careful verification and further accumula-
tion of data are reguired here.

14.3. Nature of Objects and Further Research

L conclusion as to the nature of the observed phenomena can be
drawn from available data. Some of them possibly can be due to atmos-
pheric optics effects. However, in the overwhelming majority of cases,
they evidently are of a completely different nature. The large percentage
cf independent observations, made simultaneously at different points
hundreds of kilometers apart indicates this, in particular.

A cervtain portion of the observations may be due tc various techni-
czl experiments in the atmosphere and space near the earth, to oObserva-
tions of space technology objects, in particular. However, the kinematic
characteristics exclude the poss bilit of such an ,XM-,“at ‘cn for at
lezst ¢cne third ¢l <the cases. It alsc is difficult to match data on the

35
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shapes ©Of the objects and other characterlstics noted above with such
an explanation. Finally, observations made long befcore 1957, 1.e.,
before the start of the space age, must be considered.

Obviously, the question of the nature of the ancmelous rhenomena
still should be considered open.

To obtain more definite conclusions, more reliable data must be
available. Reports on observations of anomalous phenomena have to be
well documented. The production of such reports must be organized
through the existing network of meteorlogical, geophysical and astronomi-
cal observation stations, as well as through other official channels.

Here, a mechanism for the verification of incoming reports, both
from the point of view of their adequacy with respect to the phenocmena
actually observed, and from the point of view of determination of the
possible nature of the phenomena (astronomical and georhysical phencmena
or engineering experiments in the atmosphere and space near the earth),
must be provided.

The question of setting up spec:aW instrument observations must be
carefully thought out.

In ocur cpinion, the Soviet and foreign data accumulated so far
justifies setting ur such studies.

Continuation of statistical analysis of the available material, as
well as study of the physical parameters of the anomalous phenomena is
proposed.
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