EI

| ' - Ty .'
- ' | i
hlybd
SCIENTIFIC INTELLIGENCE RESEARCH AID
. THE SOVIET BW PROGRAM

OS-RA/61-3

Q

CENTRAL INTELLIGENCE AGENCY
OFFICE OF SCIENTIFIC INTELLIGENCE

Approved for Releas gy,
Date ¢rp my




Scientific Intelligence Research Aid

THE SOVIET BW PROQRAM

i NOTICE

The collated data conteined herein are
primarily background information and do not
represent an intelligence position. This
report has been prepared as a reference aid
for intelligence analysts and others con-
cerned with the subject matter and may not
be acceptable or usable for other purposes.

PO VYN

e S 13 b A e
e

A

- —

0SI-RA/61-5

s AP N AP, S,

2L April 1961

CENTRAL INTELLIGENCE AGENCY

Office of Scientific Intelligence




P » i n

PREFACE

This study was undertaken as an exhaustive review of all intelligence
information bearing on Soviet bilological warfare capabilities as well as
- an appraisal of new information collated since 1956.

1. There is insufficilent direct evidence on which to
base a firm assessment of Soviet BW offensive activities.
Nevertheless, on the basls of considerable indirect evidence,
including Soviet microbiological and other research possibly
related to BW, and knowledge of what we believe to be a field
testing site, we estimate that a BW research and development
program is under way in the USSR which probably encompasses
both offensive and defensive aspects.

! 2. The current tempo of testing activity is undertain.
There 1is vidence that offensive BW field tests have
been carried out for many years, probably using a variety of
dissemination devices and delivery systems, including aircraft
and possibly artillery. Some offensive BW research probably
is.carried.out at three military medical institutes, and
studies related to offensive BW are conducted at verious
other institutes.

3. Available evidence does not permit us to determine
with certainty vhich BW agents are under investigation or
which agents, if any, have been standardized for employment
by the Soviets. There are indications that as meny as 16

candidate agents are being studied,M
No BW production fecilities have -

beent identified in the. USSR, but known" bilological facilities ere
adequate to produce bacterlal BW agents irf desired.

L. We estimate that a variety of organisms probably
will have been thoroughly tested, and some may be standardized
for delivery systems, by 1965. Possible agents for standardiza-
tion by the Soviets in this time period include those of
anthrax, plague, tuleremia, foot-and-mouth disease, rinder-
pest, the encephalitides viruses, and botulinum toxin. The
. development of anticrop agents is unlikely. .
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5. By 1965, the Soviets could undertake large-scale
virus production and mass-rearing of infected arthropods.
Munitions for delivery by high-performance aircraft also
could be perfected and, although unlikely, the Soviets
probably could have BW warheads for missiles.

6. BW defense training by the military is conducted as
part of CBR defense training. Apparently, however, it is
not emphasized. Research and development on immunization,
rapld detectlon of airborne microbes, and decontamination
methods are well along, and military medical defense measures
are well organized. Civil defense i1s well organized and has
emphasized BW defensive measures as part of the program since
1956. Nevertheless, civil defense against BW is not well
developed. - By 1965, the Soviet defense capability should be
strengthened markedly through improved medical measures and
preparations, efficient aerosocl sampling systems, more
rapid identification procedures, and more effective training

in BW defense.

The extensivly detalled information presented herein 1s being
published to provide the U.S. intelligence community with as much
backgrcund guidance as can be feasibly published to assist interested
‘persons in understanding and resolving the serious problem of Soviet
blological warfare. The intelligence research effort was completed
I January 1961. The basic study findings were endorsed by the
Scientific Intelligence Committee of the USIE Hn 24 June 1960.
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THE SOVIET BW PROGRAM

General Aspects of the Soviet BW Program

Existence of a Program

Background.--Soviet interest in biological warfare dates at least
from 1932. 1/ 16/ Publications spanning the decade prior to the out-
break of World War II, for the most part, are unavaileble for study
in their original form; although Soviet scientists and military writers
appear to have been no more prolific on the subject of biological
warfare than authors of other nations during the same period. It is
apparent that accumulated evidence on the alleged military use of
infectious microorganisms in World War I was reviewed as early as
1935 by Soviet military figures and that by 1939 a rather thorough
survey of the world's BW literature had been underteken. 3/ L/ 15/
Representatives of the Soviet armed forces were among the first to
point out the potential usefulness of biological agents in time of
war and to call for work by the nation's scientists on defensive
measures. 3/ 4/ 16/ 24/ 28/ Rumors of BW research in the USSR are
said to have been circulating among Soviet scientists as long ago
as 1927, and there are indications that a mounting awareness of
the subject was felt within the scientific community by 1940-41,

5/ 6/ 29/ French, Polish, and Japanese intelligence organizations
are credited with having defined an active Soviet interest in both
the offensive and defensive aspects of BW prior to World War II, g/
but a belief that the USSR has devoted much attention to the study
of biological agents is also found among Yugoslav military documents.
27/ German Intelligence of the Nazi regime smassed voluminous
records of reported Soviet development and testing of biological
agents and a means for disseminating them. These records formed a
vast collectien of unevaluated information covering an era from the
1930's to the early days of the second World War and were consolidated
after the war into the so-called Hirsch report. 17/ Despite many
shortcomings, that report constitutes one of the pillars upon which
the still incompletely known historical development of Soviet BW
activities has been partially reconstructed.

Unclassified Soviet literature on BW from the World War II

pericd are few in number, and it is not clear whether the limited
distribution of those papers or the suppression of publication is

the underlying cause. Little relisble information on BW from any
source was forthcoming during the years of World War II , &lthough

a continued interest is inferred from intensive Soviet interrogation

of prisoners of war on this subject during the period of hostilities
and from intelligence information generated in the postwar era. 18/ 19/




Since 1950, some 30-odd articles dealing specifically with BW have
been gleaned from Russian sources, by far the greatest number of

them having beén noted in unclassified military or scientific publica-
tions and civil defense training manuals appearing during 1956, 1957,
and 1958. It now appears likely that the notoriety following the
Khabarovsk investigation in 1949 of alleged Japanese BW activities

and the widespread charges of U.S. employment of BW during the Korean
hostilities provided the stimulus for much of this writing, which
ranges in scope from material of a purely inflammatory nature to
searching inquiries on the subject of agents, weapons, and defensive
measures. 7-12/ 25/ 347/ There 1s little doubt that in recent years
the concept of BW and the problems inherent in its employment have
been brought to the attention of a wide audience in the Soviet Union
through military preriodicals; professional medical textbooks; training
manuals issued to civil defense groups; reading material placed in
bookstores for sale to the general public; indoctrination of the

Armed Services; and redio broadcasts. 12/ 20-23/

In addition to the mass dissemination of articles whose content
pertains expressly to BW, the Soviet scientific microblological
literature offers an occasional instance of stated applicability of
the research topic to blologicael warfare but almost invariably to
its defensive aspects alone; examples of implied application are more
pumerous. 13/ 14/ 26/ 77/ 78/ For the most part, Soviet authors
are prone to limit the scope of their discussions, particularly on
those phases related to the actual employment of biological agents,
to topics that originate in the world bress or which can be traced
to Western scientific periodicals. Thus, a study of unclassified
writings yields no clear insight into the paths of BW development
that the USSR may have pursued historically. The limitation of the
subject matter itself reveals that Soviet microbiologists follow
closely the progress in development of biological weapons &8s por-
trayed by Western scientific publications. In view of the extreme
secrecy surrounding present day Soviet weapons development, it would
be overly optinistic to anticipate publication of experimental work
performed in support of unconventional warfare activities. The extent
to which this aura of secrecy has pervaded the Soviet scientific
community is exemplified by a recent statement on BW research in the

SovBloc nations:

There tends to be a taboo on the subject of BW in
Soviet or Satellite scientific circles, especially in those
Vocefliedds. most immediately concerned with related matters.
The subject never arises g.pontaneously, and if it is
brought up, the atmosphere indicates this is imprudent. 39/

The BW entities mentioned most frequently in classified-documents
representing a complex mixture of valid observations, half-truths,
rumors, and outright fabrication are the bacteri ‘diseases. These
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diceases include certain of those which Western microbiologists
recognize as possessing valuable agent characteristics, that is,
plague, anthrax, brucellosls, and tularemia. The older documents
cite the development of stlll other bacteria, among them typhoid
fever, the dysenteries, and cholera, which are not generally looked
upon today as favored agent candidates for modern maess dissemination
weapons systems. Bacterial toxins, viruses, and the rickettsial
diseases have been mentioned far less often than the bacterial
infections, and no one disease of these groups has been given broad
emphasis. No specific instance has been found of alleged Soviet
interest in pathogenic fungi for use egainst human and animal
targets or of the development of plant pathogens as agents of warfare
against food crops and economically importent plants. For the most
part, the agents which have been reported under study in the USSR

are those which give rise to a significantly high proportion of
fatalities among infected hosts; for example, "lethal" agents, as
opposed to the so-called "debilitating" agents which engender disease
with relatively low mortality.

Many different methods for disseminating these infectious
materials reportedly were considered by Soviet scientists over the
years. Experimental development of biologlcal weapons suiltable for
both strategic and tactical employment has been noted in many of
the older reports, for example, serial bombs, aircraft spray systems,
artillery munitions, and even rockets and missiles. References are
made frequently to agent preparations or harmless-appearing devices
for spreading disease covertly by means of food and water supplies
and to procedures for infecting populated localities by birds,
arthropods, rodents, or direct human efforts. A quick tabulation
of representative data from the older information reports shows that
some 20-odd test-sites or other experimental installations, lying
over wldely scattered areas of the USSR, were purportedly engaged in
support of the earlier Soviet developmental programs. The size and
complexity of these installations ranged from primitive laboratories
with mekeshift equipment to elaborate research ceaters and field
test areas covering hundreds of square miles. Tnere is little solid
evidence, however; to substantiate early Soviet BW interests of such
broad scope, and modern intelligence methods have not provided con-
firmation of even the existence of the great majority ‘of these -
previously reported programs and facilities. Aside from the pro-
bability that some of the source materials were based oan nothing
more substantial then rumor or fiction, it seems likely that a
significant portion of the earlier activities ascribed to BW may have
erisen from the close similarity between BW research and conventional
public health work. Certainly, the activities of field stations and
survey teams of the widely-dispersed anti-plague organization and
the frequent epidemiological expeditions sponsored by various other
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public health esteblishments between 1937-Lk, and later, could have
been construed in the minds of untrained observers as having a more

sinister purpose. 2/ 34/ 50/ 120/ 121/

From an historical standpoint, distillation of classified intelli-
gence information and its correlation with pertinent materials from
more recently available open sources, focuses attention on the
years 1934 and 1935, respectively, as the probable beginning of active
participation by Soviet military figures in antipersonnel and anti-
livestock BW research and weaponery, although primitive efforts may
have occurred some 5 or 6 years prior to those dates. 2/ 17/ 29/
German intelligence officers believed that Soviet attempts in 1930
to develop biological bombs were supplemented by animal experiments
at Ft. Alexander on Leningrad's Kronstadt Island. 2/ Two former
Russian residents also mentioned the island as the site of possible
BW work. 343/ 359/ It is known that Kronstadt housed a plague
- laboratory from 1899 until 1018-19, and that this installation was

the forerunner of today's Scientific Research Irstitute of Micro-
bilology and Epidemiology of the Southeast USSR (Mikrob) in Saratov.
455/ 629/ A history of Ft. Alexander's work indicates that it was
the primary training center for plague specialists in the USSR until
the 1918-19 transfer to Saratov. Aerogenic infection of laboratory
animals with plague was studied as one phase of research. 455/
No record exists of the period between 1919 arnd the alleged BW experi-
mentation of 1930, and evidence to substantiste a BW mission at Ft.
Alexander in more recent years has not been forthcoming. Despite
the obscurity of early accomplishments in BW, there are strong
indications that development of the program had progressed to & point
that by 1935-36 geographically isolated areas were required for
testing biological agents, dissemination methods, and defensive

measures. 17/ 18/ 28/

As far as can be deté}mined, this expansion began in 1935 with
the establishment by the Commissariat of Defense of a center for BW
research on Gorodomlya Island in Lake Seliger, Kalinin Oblast, RSFSR,
utilizing preexisting facilities of the Foot and Mouth Disease
Institute. 28/ Little has been learned of the work carried out by
the Gorodomlya Institute, beyond the probebility that diseases of
both humans and enimals were studied before its abandonment and partial
destruction during World War II, but it is believed to have furrnished
a pattern for construction of a branch instellation of the All-Union
Institute of Experimental Veterinary Medicine (VIEV) on Lisiy Island,
Kalinin Oblest, approximately 65 miles to the east. The Lisiy
Island facility, thought to have been in operation from 1938 to 1941
and again during the period 1944 until at least 1957, is adjudged to -
have been almost certainly engaged in both defensive and offensive
aspects of antilivestock BW research.
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_prior to 1948.

Significant development of antipersonnel bilologicel weapons
probably dates from 1936, the year in which Vozrozhdeniya Island in
the Aral Sea 1s believed to have been established as a fleld test
area. }Z/ §§/ This island is considered to be the site most likely
to be involved in current Soviet BW agent and weapons testing. ég/
19/ While information compiled by German Intelligence in World
War II first pointed to Vozrozhdeniya Island as & major Soviet BW
test area, little information of real value on the guiding organiza-
tion for such activities, or on the scientific establishments and
research personnel which supported the test program, was available

17

linked a group of military officers with BW
research in Kulbyshev at an installation which designated as the
Sanitary-Hygienic Research Institute of the Soviet Army. gé/ These
military scientists, who had been working as & group &s early as
1936, were subsequently identified as staff members of the Scientific
Research Institute of Epidemiology and Hygilene of the Armed Forces
(NIIEG-VS), 18/ 37/ en institute later determined to be located in

Kirov, Kirov Oblast, RSFSR. 51/ 69/ 73/ T4/ 165/ In recent years,
evidence has indicated that the NIIEG-VS may be the principal anti-

personnel BW research center in the USSR, and this center is now
believed to have used the 1solated test facilities provided by
Vozrozhdeniya Island as one phase of its research programs. 18/

Soviet scilentists were exploring measures for defense against
BW during the 1930's, at a time when concern was felt in the USSR
that Germany and Italy, rapidly rearming, might resort to biological
wvarfare. The establishment of the Lisiy Island laboratories in 1938
probably was & direct result of this concern. gﬁ/ Actual field
testing of methods for rapid detection and disinfection of BW agents
at an early date, was reported by German Intelligence, ;Z/ but the
scientific literature and unclassified militery writings of the period
prior to World War II are largely devoid of any indication that
original reseaych devoted specifically to BW defense was under way
at that time. Only after the war did Soviet publications begin to
reflect work clearly suggestive of BW defense, which apparently had

been in progress for some years. 37/ 38/ 52/ 53/

The foundation for the present-day Soviet defense mechanism
may be considered in one sense to have been lald down in 1918-23 when
the new Communist regime established a number of Central Reseexrch
Institutes and a system of sanitary and epidemiological control
laboratories under auspices of the Commissariat for Public Health

to combat epidemic disease. §2/

Through the years, the civil public health structure evolved
gradually and is recognizable todsy as a closely knit organization
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of Scientific Research Institutes of Epldemiology and Microbiology,
Institutes of Vaccines and Sera, Anti-plague Research Institutes,
Sanitary-Epidemiological Stations, and verious other specialized
facilities. 39-41/ From its inception in 1918 until late 1929,

the Chief Militery-Sanitary Administration, the organization most
intimately concerned with medical problems of the Armed Forces, was

an integral part of the Commissariat of Public Health. 42/ When in
the period 1928-30 the military medical services began to exhibit a
more independent interest in sanitation, disease prophylaxis, and
epidemiology, divergent paths of development were pursued and this
Administration became the nucleus for a separate medical agency under
Jurisdiction of the Commissariat for Army and Navy Affairs. Concur-
rently, & group of purely military research institutes was created

to study problems of armed forces senitation, prophylaxis, and related
matters. Eg/ Little is known of the possitle role of these institutes
in BW research, but the secrecy surrounding their existence and the
nature of some of their activities suggest that the role may have

been a prominent one.

With the advent of World War II, additional strengthening of the
military medical forces took place, and separate high-echelon admin-
istrative components were established to direct hygiene and antiepidemic
control of disease. At the same time, greater responsibility for
teaching and research in these fields was bestowed on the military
medical academies. 42/ This period of expension in 1941-43 probably
marked the beginning of an era of research and development on problems
of BW defense, and possibly offense, within the Military Medical
Academy system, and particularly at the Military Medical Academy
imeni Kirov in Leningred. 42/ 43/ 45/ L6/ World War II provided
& strenuous test of the epidemic-prevention system which had been
devised in the years preceding the war, and close mutual support
between civilian health agencies and the military medical services
was quickly found to be necessary. 47/ 48/ The concept of a united
defense effort has been retained and enlarged upon in the years since
the war, so that today the framework of defense embraces not only
the civil and military health agencies and units of the armed forces,
but certain semiofficial associations such as the Red Cross and Red

Crescent Societies. L2/ Lo/

While integration of medical defense programs is a function of
the Ministry of Health, other agencies also appear to have a coordi-
nating role, do' that, in effect, research on matters of BW defense
could logically be found in biological research institutes of many
different types in the USSR. 39/ L8/ 49/ This is very probably the -
case today according to pertinent BW information emanating from
public health laboratories, Academy of Sciences research centers,
medical institutes, the Alitary medical academy, and speclalized
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laboratories of the Armed Services. Aside from conventional civil
defense planning and preparations, only recently have Soviet figures
deemed it appropriate to announce the existence of research progrems
designed for; BW defense. 75/ 76/ 222/ 355/ Attempts have been made
to incriminate Soviet forces in the intentional contamination of
medical dressings with anthrax and tetanus spores, the appearance of
typhus end typhoid fever among German militery personnel in World
War II and in an outbreak of foot and mouth disease in Finland during
the 1939 Russo-Finnish War, but, egain, complete documentation has
not been esteblished. 29/ 114/ 115/ 630/ Thus, the question of

- whether the USSR has ever resorted to BW remains largely unanswered.

As information on Soviet BW interests became available over the
years, periodic studies were undertaken by intelligence organizations
to evaluate certain critical factors, such as the capability of
Russian science to support an ective BW program, possible choice of
agents, capacity for defense, and others. While the intelligence
positions which were established in this manner from time to time did
not take into account all of the elements essential to a BW program,
they do reflect, in large measure, historical advances in the state
of our knowledge on the existence of a BW program in the Soviet Union.
For example, results of a study conducted in 1952 "suggested strongly"
that the USSR has a BW research and development program; this was
substentially the same position which had been held since 1948. 55/
The study also acknowledged a Soviet capability to employ biological
agents covertly and recognized at least a limited capability for -
defense against BW attack. By l95h, there was general agreement
that the USSR possessed the resources for sustained supporting
research and a capacity to produce agents and devices for large-scale
clandestine attack, or possibly even limited overt operations. At
the same time, it was concluded that the Soviets probably have an
active program encompassing antipersonnel; antilivestock and possibly
anticrop aspects. 56-58/ Estimates prepared in 1956 established a
position thaf the USSR almost certainly had an active BW program.
Beyond this, an indication of the relationship between NIIEG-VS and
Vozrozhdeniya Island in research and development on human diseases
was obtained, and Lisiy Island was pointed out as almost certainly
having been involved in both the offensive and defensive phases of
antianimal BW research. 18 g§/ Recent status reports have not
materially altered the 1956 position with respect to estimated Soviet
capabilities in science and technology, defensive stature, offensive
developments, or other major facets of the problem.

Recent Progress.--Several critical gaps in Soviet BW intelli-
gence were identified in the course of the recent studies, and the
lack of progress in determining the scope and magnitude of the Soviet
program, especially its offensive features, was pointed out. Since
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publication of the last comprehensive status report in 1956, much
valuable information on Soviet BW efforts has become availsble, both
from classified sources and from study in depth of the scientific
literature and other open publications. From analysis of this informa-
tion significant conclusions can be advanced to supplement the meager
knowledge in several of those substantive areas of BW intelligence for
vhich major deficiencies were defined.

Perhaps the most notable progress was made in the collection of
vital information on Vozrozhdeniya Island, long considered because
of its ideal location to be the most robable site of Soviet field
test activities. 18/

In addition, substantiating
evidence has been obtalned that the port of Aralsk, approximately 130
niles northeast of the island, serves as the mainland supply base for
Vozrozhdeniya. 62-66/ 69/ 79/

In 1956, a sudden outpouring of Russian scientific publications
revealed a wealth of data on research programs of unusual significance
to BW intelligence, which, in some cases, probably had deen under way
for several years. This flow of information has continued with little
apparent interruption to the present time. Intense Soviet activity is
apparent in certain broad fields of applied research which have a
direct bearing on both public health improvement and protection
against biological weapons, while other work is manifestly in support
of BW defensive, and quite possibly offensive, planning. As an
example, considerable emphasis has been noted recently in the field
of Soviet aerosol research on development of chambers and allied
equipment for the study of pathogenic bacteria, viruses, and microbial
toxins dispersed as clouds; determination of the degree to which
immunity can be established against respiratory infection and, con-
versely, the immunogenic properties of airborne microorganisms; and
design of various sampling devices for detection of airborne disease
agents. 13/ 45/ L6/ 77-88/ An active program to devise laboratory
and field procedures for early detection and rapid identification of
pathogenic agents has been defined, and much additional information
which denotes widespread research activity on such fundamental needs
as multiple, combined vaccines and polyvalent antisera, more effective
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] vaccine strains, improved disinfection methods, and others have :been
studied. 89-92/ Thus, within the period which has elapsed since the

last critical evaluation of Soviet BW posture, a greater volume of more
reliable information has been placed at the disposal of the analyst
than was evident in the past affording the Intelligence Community the

Z opportunity to establish a stronger and more confident position on BW

in the USSR than was previously possible.

Organization of Biological Warfare

Although lacking finite data on Soviet procedures for developing
biological weapons, from examination of thé structure and functions
of agencies expected to be active in one or more phases of the program,
one can nonegheless establish organizational relationships which
appear plausible. This approach presumes that steps found necessary
by Western scientists to perfect an efficient weapons system, par-
ticularly for overt employment, that is, agent research, munition
design, testing, procurement, maintenance, and training, would also
be under way in the USSR. That the presumption is valid in part, at
least, 1s shown by recent information that indicates not only the
existence of a BW proving ground but that weapons suitable for overt
employment have undergone extensive field testing. 62-66/ Many of
the aforementioned steps in development are applicable to biological
devices for covert delivery, although the scope and magnitude of
effort might be substantially less, involving smaller numbers of
workers and permitting the greater part of the program to be confined
to one or a few agencies. .
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- The Ministry of Defense is suspected of exercising general super-
vision over BW matters in the Soviet Union. gi&/ An armed forces
establishment; }§/ bilological aerosol experimentation at the Military
- Medical Acpdemy; 78/ 83/ and the existénce of troop units with BW
defense functions; 407/ 408/ and probable military jurisdiction over
the Vozrozhdeniya Island proving ground are among the many factors which
point in this direction. 62/ 63/ 65/ 66/ Each of these factors can
be said to derive from the authority and control over all military forces
vested in the Defense Minfster and his responsibility for developing

the means of combat. L05/ Lo7/

The direction offensive BW planning should take and the parameters
of the program are policy decisions apt to be determined at a still
higher executive level. During World War II, a State Committee for
Defense headed by Stalin 1s sald to have performed functions of this
general nature, relinquishing them to the Council of Ministers at the
end of the war. 407/ In subsequent years, the Council formulated
policy and provided guidance to the Defense Minister on matters
affecting the armed services. 336/ 354/ 407/ Various consultant groups,
commissions, and administrative agencies subordinate to the Council
of Ministers have been identified as possibly active in a BW advisory
capacity to the Minister of Defense because of their support mission
to research and development in general. Among the more important of
these are the State Committee for Defense Technology, the State
Scientific Technical Committee, and the State Planning Commission.

354/ LO7/
Staff advisory groups are &lso '

found within the Ministry of Defense proper, notably the Military
Soviet and the College of the Defense Ministry; and it is entirely
logical that the consultant services of these bodies should embrace BW

planning problems. LO7/

The bulk of experimental work on the newer weapons systems is
reportedly still carried out in the military academies and in specielized
institutes under the armed forces technical services. This suggests
that the trend toward realignment of industrial establishments and
institutes of the Academy of Sciences under the State Planning Com-
mission pertains more to research on industrial problems and mass
production of items of military equipment than to biological research.
117/ 405/ It is apparent that microbiological work related to BW is
st111 conducted primarily outside the Academy of Sciences system, and
publications from institutes affiliated with the Academy more nearly
reflect fundamental research or industrial applications.

Because studies_onlthe.Soviet military research structure have
implicated so many different elements of the scientific commnity, the
Defense Ministry's ‘rolethas been pictured as largely one of coordination.
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117/ 354/ 407/ With respect to BW agent development

that supporting research would be diffused through-
out various ministries, that is, Health, Agriculture, Defense, and
would be administered through so-called secret sections of these agencies.
346/ The diffusion of BW-oriented experimentation on defensive matters
is apparent today, particularly in military medical forces and among
installations of the Academy of Medical Sciences, Ministry of Health,
and the Agricultural Ministry. The extent to which offensive work
follows this pattern is less obvious. —
that the larger institutes serve as assembly points for projects dele- )
gated to smaller laboratories, the Scientific Research Institute of
Epidemiology and Microbiology (Mikrob) at Saratov being a specific .
example of a larger institute serving in this fashion. 3&2/ |
qthat the security services handled reseerch assignments, coa-
solidated ‘experimental data, and provided the means of trarnsmitting
results. hat the MVD or KGB controlled
BW research. - That KGB elements perfuse every echelca of the
military structure is documented; their existence in present-day
civilian establishments has also been inferred. 3&8/ ;22/ Lo5 Other
means are undoubtedly available for exerting control of research; how-
ever, it is reported that each civilian medical school and many research
institutes have military departments, or faculties, which could be
utilized for this purpose. §§Z/ Even 1f the presence of secret admin-
istrative sections is discounted, cocrdination and direction of effort
could almost certainly be accomplished through organizational mechanisms
and lialson groups already openly identified. Tke mflitary medical
establishment maintains contact with health agencies by liaison between
its Main Military Medical Administration ard the Minister of Health,
USSR; this arrangement is extended to successialy lcwer levels, involving
military districts, republic, and oblast health services. 627/ The
commander of each military district, in addition, reports directly to
the Minister of Defense on all activities irnvolving military personnel
in his area. 391/ The Academy of Medical Sciences has within its
structure the presidium, a group which develops bread research programs
in biological sclences, which may be appliceble to BW, and a Scientific
Planning Committee, which works througk so-celled "problem" subcommittees
composed of institute directors. Many military microblologists parti-
cipate in planning sessions of subcommittees in the Acedemy's Department
of Hygiene, Epidemiology, and Microblology. 116/ 355/ 654/ The i
Academy of Sciences, USSR, assumes a major role in research planning
for the Central Committee and the Council of Ministers. ;&I/ Its sub-
sidiery organizations, notably the Department of Biological Sciences
and various councils esnd commissions set up to assign tasks and solve
individual problems, afford to some degree an sdditional possible
mechanism for coordinating BW research. ;&@/ Only one administrative
body of the variety of types mentioned has actually been identified in
offensive BW work. The Scientific Medical Couhcil of the Main Military
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Medical Administration, Ministry of Defense, almost certainly directed some
phases of NIIEG's research in the 1940's. L2/ 396/ Closely related

groups in the same ministry may likewise be involved, although no evidence
can be brought to bear on this point; the Medical Technical Committee
serves as a ﬁoordinating agency between the Military Medical Administra-
tion and industry for production of medical equipment, and the Medical
Training Council, a group of specialists from various medical fields,
reportedly plans military medical investigations, studies problems of
sanitation and epidemiological control, and evaluates items of supply

and equipment. 626/

Most of the known research shows only defensive interest on the
part of scientific establishments of the various civilian agencies;
but in selected instences, possible involvement in offensively oriented
experimentation can been seen. The Rostov and Irkutsk antiplague insti-
tutes of the Ministry of Health conducted live vaccine work on plague !
and tularemia in conjunction with NIIEG in the 1940's. ég/ 173/ 265/ i
In the course of these explorations, pulmonary plague and tularemic :
pneumonia were studied in animals. A group at "Mikrob" in Saratov
carried out plague aerosol research during the same period. gz/ 29/
;Zi/ The information so gained was undoubtedly of great value to NIIEG's
program. Examples of work similarly important to offensive BW from
other institutes of civilian agencies are: computations on aerosol
dispersion in turbulent air from the Institute of Applied Geophysics,
Academy of Sciences, USSR; Ezg/ ornithosis aerosol studies at +he
Institute of Virology, Academy of Medical Sciences; 503-506 pro-
perties of biological aerosols and development of chambers for their
use, Kiev Institute for Advanced Training of Physicians, Ministry of
Health; 122/ 213/ rediation effects on experimental enthrax, Minsk
Medical Institute; ;5}/ physiologic action of combined bacterial toxins,
Odessa Medical Institute; ;§§/ §§§/ and membrane feeding methods for
artifically infecting licg, Institute of Vaccines and Sera imeni Molotov
in Perm. 326/ Whether these varied pieces of research, among others
over the years, were initiated by some executive body for direct
utilization in BW cannot be stated with certainty, but they are con-
sistent with a purposeful weapons development support program in the
Soviet scientific commnity.

Nesmrmigeoe mens el s

Agent development during the 1940's was conducted by NIIEG,
showing that the Main Military Medical Administration, to which NIIEG
was subordinate, performed at least part of that function for the BW
program. 18/ 346/ 358/ 396/ Formerly known as the Sanitary Adminis-
tration, and redesignated the Chief Military Sanitary Administration
early in World War II, the executive organ for medical problems
in the Defense Ministry now is usually referred to as the Main Military
Medical Administration, or Directorate. Eg/ éié/ Since 1953, this
administrative organization has supervised medicel activities for the

- 12 -




o e et . st

. g o A S ekt Staes

D T
=~y 58

T —

alr force, navy, and ground forces, suggesting that 1f current BW

agent experimentation is still within the province of military medicine
it would be applicable to the needs of each of these services. 361/
éég/. A prominent role in agent development for the
Main Military Veterinary Administration is also possible

While some evidence is avallable on the probable mechanlism of
agent research in the USSR, the location of BW munitlons development is
more difficult to define. There are no indications that NIIEG's
program went beyont experimentation on agents. If biological weapons
follow the Soviet pattern of development for conventional armement,
disseminating devices and delivery systems would logically become the
responsibllity of the Air Force, Navy, and Ground Force Directorates,
under the Ministry of Defense. EQQ/ The Main Directorate of the
Rear, & service rather than combat organization, supervises research
and development of items for common use; specialized ordnance develop-
ment, which would almost certainly include BW hardware, is elther
carried out right within the Ministry of Defense or by the force
component directorates. The latter may actually draw up design speci-
fications and work directly with the appropriste state committee in
further developing an item; usually, however, these directorates call
on their respective service acedemies or specialized institutes for
assistence in prototype design. hOé/ Each branch of the armed forces
maintains an academy for officer education, testing of new weapons,
the study of military tactics, and related functions. 117/ k05 Some
academles are reported to have subsidiary scientific research institutes,
other such institutes are found directly subordinate to the force com-
ponent directorates. }él/ Some of these establishments are the Central
Scientific Research Experimental Institute of the Air Force, Military
Artillery Engineering Academy imeni Dzerzhinskiy, Military Academy of
Armored Troops imenir Stalin, and Scientific Research Institute of the
Military Air Forces. 117/ 405/ 431/ 657/ It seems clear, however,
that certain force component directorates, or subordinate troop direct-
orates, carry out weapons development for the other service branches
as well as thelr own. For example, the Main Artillery Directorate is
said to handle design, development, and initial procurement not only
of artillery, but naval guns, aircraft aermaments, infantry weapons,
and munitions. U405/ On the other hand, the Air Force's Military
Air Engineering Academy imeni Zhukovskiy was reported in the 19LO's
to have a Chemical Weapons Department, indicating that each arm of the
combat services probably conducts a certain amount of developmental
work on the munitions or appliances which its forces will employ.

658/ It is conceivable, then, that BW devices under study in labora-
tories of the Air Force, Navy, and some elements of the combat ground
forces; but .because of the secrecy surrounding this form of warfare, :BW
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weapons development i1s more apt to be considered "specialized ordnance"
and, hence, located within the headquarters of the Defense Ministry. 405/

Although'Vozrozhdeniya Island's probable operational test sites
may be used for an extensive weapons testing progream, including the
use of delivery aircraft, the military organization which administers
the proving ground remain unidentified. éé/ It appears probable that
units have been organized for manning test equipment on the graund,
providing the aircraft, and evaluating the military characteristics
and performance of weapons under development.

esearve officer trainees among the biology students of Moscow State
University, formerly assigned to infantry duty, were purportedly trained
after 1954 in the "Bacteriological Warfare Branch" of the service during

summer encampments. 659/

Reportedly, the Soviet-trained personnel of an Albanian chemical
unit indoctrinated artillery and infantry troops in the use of bio-
logical and chemical agents and protective measures against them. 662/
In all probability, such reports pertain to defensive training alone.
Chemical units operating under a Chief of Chemical Troops, which is
subordinate to the Main Directorate of Ground Forces, are organic to
all Soviet tactical regiments and divisions. 405/ In addition to an

ABC defensive mission, these units em loy smokes and toxic chemicals
oreensively.  Los/ lob) oo/ R -
BW weapons are part of their equipment. German Intelligence 1ndicated
that the test force on Vozrozhdeniya Island in 1936 was working under
the guise of chemical troops. 17/

It is highly unlikeli that BW military units, per se, will be
found as distinct entities among the conventional Soviet armed forces.
Specialists in agent control, weapons maintenance, aircraft aerosol
dispersion, and related phases can be integrated into present organiza-
tional structures should the need for employment of biological agents
arise. Personnel with this special training logically would be assigned
to separate, closely controlled groups to which knowledge of sensitive
information could be restricted. A possible analogy lies in the
special air elements for nuclear weapons delivery, or the security
forces of the MVD end KGB. Lo5/

Because no organization with clear cut responsibility for BW
weapons development and employment has been recognized so far within -
the conventional combat forces of the USSR or their supporting technical
services, the possibllity exists that the all-important offensive
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investigative phases have been delegated in the main to some agency
whose activities are less susceptible to detection, both by foreign
povwers and by the Soviet populece, itself. The position taken over
the years by the USSR and re-emphasized recently by Khrushchev would
appear to meke it imperative that any offensive BW research be wlthheld
from public view. 335/ An environment which affords the requisite
degree of secrecy is apt to be found in the quasi-military orgenizations
of the Ministry of Internal Affairs (MVD) or the Committee of State

. Security (KGB). While these elements are not subordinate to the

Defense Ministry, being under Council of Ministers control, they
actually comprise an important segment of the total militery resources

of the USSR. 336/ 361/ _ :

That personnel of the Interior Ministry securlity forces, and possibly
the KGB as well, have the necessary facilities at theilr disposal for
some degree of microbiologicael research is shown by diverse source
materials. For example, the Main Administration of Local Anti-Alr
Defense (GUMPVO), sald to be an arm of the MVD, purportedly maintains a
central scientific laboratory and a medical experimental installation,
ostensibly for development of civil defense equipment. 339/ Egé/ The

. MPVO, a staff corps of defense specialists supervised by the MVD,

apparently has established an extensive organization of epidemiological
racilities outfitted to conduct becteriological surveys and analyses of .
soil, air, eand contaminated objects in the wake of a BW attack. 339/
340/ 347/ 406/ 1In this regard, reference has been made in the scien-
Tific literature to microbial research carried out at a "District
Sanitary-Epidemiological Laboratory of the MVD Troops Protecting the
Frontier." 341/ Thus, there are strong indications of an existent
framework of epidemiological and diagnostic laboratories within the
MVD resembling that of the health and military medical services.

groups of the MVD are physically located at sanitary-epidemiological
sites of the Mfnistry of Health and that a close working relationshlp
exists between the two organizations in carrying out the passive
defense mission common to both. L8/ 347/ There is cvidence, also,
that the MVD provides its own veterinary services to installations

within the parent organization,
Still less has been reported on vetérinary

resources in the KGB. 357/ 403/ escribed the
assignment of a brucellosis authority, to an MVD

laboratory from 1935-45; he also identified a strong guarded MVD
chemical laboratory for pharmacology and toxicological work in the Moscow

area. 36/ 342/ 3u4s5/

near Tiflis end Baku, without divulging their exact location or function.
343/ Additional infcrmation in this vein, however incomplete, was
provided by»a geneticist whose experience in the USSR before World War II
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led him to believe that the MVD has its own BW research projects. 3uL/
According to this native Russian, young scientists were recruited for
work in MVD installations under severe security restrictions permit-
ting little contact with the scientific community. ‘ :

While the majority of reports to date mention only the MVD's
interest in BW research, the KGB is cited occasionally as having had
an active role. It seems probable, however, that these citations
actually pertain to the NKVD, the common ancestor of the present day
MVD end KGB before 194l.. 343/ 361/ 398/ Purported Soviet documents
seized by the Germans at the beginning of World War II revealed the
earlier formation of a medical investigative service within the KGB to
explore, through operators especially trained in blological detection,
outbreaks of infectious disease in the Soviet Union and to expose
evidence of infiltration of combat teams or espionage groups employing
BW methods. g/ This alleged bestowal of & counter-BW mission on the
KGB 1is compatible with its function as an internal security agency eand
with the history of arrests and sabotage charges of the 1930's involving
prominent Soviet microbiologists. 343/ 345/ 361/ Information of more
recent times suggests that the KGB still performs a security function
in institutes conducting classified research. §5§/ 322/

Perhaps the most comprehensive, albeit still scant information
on supposed BW operations by the security force

Material obtained from the former in 1948 was later corroborate n
substance by the latter. The similarity of the two statements is so
striking that the possibility of a common source cannot be excluded,
although there is nothing to indicate that such was the case. That
revelations, in particular, should be given careful considera-
on follows from his professional relationship with political control
elements of the USSR and his accurate identification of certain person-
nel working in the BW field, the group later verified as members of the

NIIEG. 18/ 36/ 345/ Some of information is believed to be
accurate, too; remarks pertaining to the transformation of Gorodomlys

Island in the mid-1930's from a Foot and Mouth disease laboratory into
e BW installation under the Defense Ministry are substantiated with
only minor discrepancies by German Intelligence of the World War II

period. 17/ 343/

Without admitting factual knowledge _;h&t BW
research would fall under the auspices of the First Chief Directorate,

Council of Ministers, an organ directed
in reality by the-MVD. . 3 }Eé/ contended that projects would be
parceled out among conventional programs of the health, agriculture, .
and defense ministries,.but that control would be retained by MVD per-
tions"" of the various research installations.
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Qalso described the existence in nonmilitary institutes of

specla visions" which supervised BW oriented research, reported
through an MVD chain of commend to the Council of Ministers level, and
exercised censorship rights over experimental results, deciding what
data should be published in the open literature. 343/ An MVD courier
system of commmunication among such institutes was noted by another
Soviet-born source, who revealed at the same time hat projects pre-
sumably of the type mentioned by as well as the
installations which house them, are designated only by numbers. .
Research results from these widely dispersed projects were said to be
assembled into a composite report by some of the larger institutes.
;&2/ The existence of a numbering system was confirmed by a former
MVD officer in 1954. 348/ "V/2-1094" is the designation of the
institute which supposedly established test facilities on Vozrozhdeniysa

Is d in 1936, as recorded by German Intelligence. 17/ The validity
o] concept of MVD control of BW research has not
been fully substantiated. Their belief that phases of research would

be widely dispersed rather than confined to a single installation or
agency is consistent with the distribution pattern of BW defensive
investigations in the USSR today. Biologlical aerosol research, aero-
genic vaccine development, air sampler design and testing, disinfection
studies, and similar projects recognizable as directly pertinent to

BW defense are published on from & great many organizations, involving
different ministries, without any semblence of unity or coordination.

So far, insufficient evidence is at hand to connect either the
MVD or KGB with offensive BW research, testing, or employment, and
information on this association is exceedingly scarce. Reportedly,
agents of these groups used typbus-infected lice and typhoid fever
bacilli as a water additive, presumably during World War II, agalnst
Ukrainian villages in retaliation for suspected subversive activities
of the inhabitants. ;}/ More recently, & Soviet refugee who claimed
former status as an officer in the Red Army described the organization
and training of MVD offensive or "aggressor" groups to carry out
sabotage. 350/ These groups, said to have been employed in 1956 in
the Suez Canal area, are purportedly maintained on such constant alert
that operations against a foreign power could be underteken within 10
hours. Among the members of each aggressor team 1s one agent well versed
in methods of contaminating food supplies and water sources with chemicals
end microorganisms. His skill is allegedly put into action only on
specific or from an unidentified top agency of the MVD.

bhat Soviet BW efforts

would be -devoted to sabotage measures rather than large-scale strategic
operation. 346/ The concept of sabotage elements is not foreign to
Soviet military doctrine. Not only has the formation of -small opera-
tional groups. from MVD units for special missions been recorded, but the
use” of ‘conventional troops by front-line commanders for covert destruction
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of key installations in the enemy's rear areas and for collection of
intelligence information has been established. 405/

Whether the MVD and its sister service, the KGB, have -ever worked
cooperatively with scientists known to be active in BW research 1s a
pmatter of conjecture. It may be significant that mass testing of the
[newly developed STI anthrax vaccine on domestic animals was_saccomplished
! by, NIIEG personnel, in late 1941 and early 1943~
\at two MVD state farms in Saratov Oblast. ﬁél/ The military status
of scientists manning the Vozrozhdeniys Island proving ground has
never been clarified, hence the possible part played there by MVD
troops 1s unknown. It seems plausible that responsibility for security
on the island should rest in the hands of one or the other of the two
agencies. 65/ The existence of an MVD militia outpost during the ;
1950's on Barsa-Kelmea, an Aral Sea island north of Vozrczhdeniya, hes 3
been mentioned. 352/ Conclusive evidence that the secretive environ-
ment provided by the MVD and KGB has been exploited for BW offensive
purposes 1s wholly lacking at this time, but the information discussed
so far indicates that an examination of these agencies' activities for
such evidence might prove fruitful to the intelligence comminity. The
reported reorganization of Soviet forces (KGB) into a new unit during
the past year to strengthen the security of atomic energy and miasile
projects suggests that safeguarding of BW offensive work might like-
wise fall within the purview of the new agency. 353/ 361/ 399/

TR ¥ ETIDVONTTIN &P PN sy o

Defensive Organization.--Several thorough studies have been mede
on the organization of Soviet defenses against mass destruction weapons.
They show the existence of a complex system largely based on an admin-
istrative structure devised in World War II. Eg/ 122/ 337/ 339/ 357/
405/ 408/ 409/ 621/ 627/ 663-665/ Major elements are the militery forces,
public health agencies, the civil defense orgenization, and various
para-military groups such as the Volunteer Scsiety for Assistance to
the Army, Air Force, &nd Navy (DOSAAF), the Red Cross, Red Crescent,
and youth societies. Within the armed forces of the USSR, responsi-
bility for BW defense is shared by medical, veterinary, acd chemicel
troop units. 122/ 408/ 627/ 664/ 1In eddition, among the mein director-
ate of force components, an independent anti-air defense force has been
identified; composed of personnel, weapons, and supporting equipment
drawn from appropriate Wranches of the combat and technical support
services, its mission is one of early warning end counteraction in the

event of air attack. 405/ Lo7/

Over-all defense policy is probably established by the Councii of
Ministers, with the advice of representatives of the various component
elements. 339/ The mainspring of the civil defense system is the
Local Anti-Air Defense Organization (MPVO), a corps of specialists
administered by the Main Administration of Local Anti-Air Defense
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(GUMPVO) under the Ministry of Internal Affairs (MVD). 337/ 339/
Subordinate MPVO offices are located at oblast, rayon, and clty level,
and these form the basic operational units around which the citizenry,
transportation, medical facilities, fire fighting units, and related
resources are organized. At the local level, each potential target of
importance 1s sald to have its own MPVO unit to promote uninterrupted
functioning in the event of attack. Self-defense groups in cikies

and towns and on collective farms carry out damage repair, fire fighting,
medical aild, and simllar duties, and conduct measures for chemlical and
bacterial agent control. 339/ 666/ 667/ The civil defense effort is
predominatly a responsibility of civilian authorities in peacetime,
working under directlves formuleted by MVD representatives in the MPVO
offices. 531/ Training of the populstion i1s handled in large part by
DOSAAF, an organization administered by the Ministry of Defense through
2 DOSAAF Central Committee, although the Red Cross end Red Crescent
Soclety are sald to participate in some phases of training. 3

405/ 621/ A description of BW agenis, weapons, and countermeasures

for protection against them is included in civil defense instruction.

663/ 666/ 667/

The medical service of the MPVO 1s superimposed on the Soviet
public health system, utilizing personnel, sanitary-epidemiological
stations, and medical institutions to sustaln its self-deferse teams
and MPVO medical brigades, some of which are mobile. 613/ 663/ The
chief of the local health department heads an MSSMFVO, or Medical
Senitary Service of the MPVO group. 49/ This medical organization
for civil defense is coordinated within the MPVO section of the Min-
istry of Health, and at the ministry level with the Ministry of Defense
through DOSAAF. 49/ 663/ An Institutes for the Advanced Treining of
Physicians, teaching end research establichments under the Health
Ministry, a formal course of instruction on CBR defencse 1s reportedly
offered by MPVO medical service facultles. A74/ Veterinary -services
are organized ih a fashion analagouvs to medical care of the human popu-
lation, with the head veterinarian of a major city, agricultural
center, or meat packing combire respoasible to the MPVO for proper
functioning of his unit. 403/ 663/ The local Veterinary Bacteriology
Laboratory, disinfection detachments, and related elements of the
peacetime work structure could provide feacilities in cass of en emer-
gency; and mobile veterinary sempling teems also are aveilable. 392/
403/ 668/ Presumably the veterinary establishments in each military
district can be called upon for further assistance. 32]/ 627/ As in
the case of other MPVO units, the veterinary groups routinely receive
instruction in BW defense. 403/

Within the armed forces of the USSR, the military medical service
probably holds primary responsitility for BW defexnse by virtue of its
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mission to develop prophylactic and therapeutic measure against infect-
ious diseases and to maintain sanitary and epidemiologic control of
troop environment. 627/ 663/ In this regard,

Chief of the Main Military Medical Administration, was recently cite

as participating in the development of countermeasures for BW weapons.
355/ hO?/ 561/ Medical groups are an integral part of combat units
down to battalion level, but the medical battalion attached to each
line division 1s better manned and equipped for concerted BW defense.
;;é/ 627/ This battalion conducts sanitary-epidemiological surveys
and initiates area control measures, tasks which are also accomplished
by the Sanitary-Epldemiological Section of the field army medical
service on a somewhat larger scale. §gZ/ The division epldemiologlst,
an assistant to the Division Surgeon, plasys a key role in BW defense,
as he carries out immmization programs on the basis of survey findings,
checks food and water supplies for contamination, and performs related
diagnostic procedures. EI/ At his disposal are a variety of trained
units organic to the division of field army: portable decontamination
and disinfestation apparatus, bath end laundry disinfection trains,

and mobile laboratories for sampling and analysis of air, food, and
water. 47/ 327/ 405//580/ 627/ Development of these facilities and
techniques for their effective utilization was reportedly irnitiated
prior to World War II and improved on the basis of wartime experience.
EI/ Standards of equipment operation in some cases were devised by
the Ministry of Health, showing the close association between public
health asgencies and the military forces in matters of blological
research. 280/ This working relationship, particularly during the war
years, is further exemplified by joint use of medical trestment facil-
itlés.and integrated programs of disease control. &@/ There are
indications that close cooperation beiween military units and civil
defense organs is also in effect at the local level; MPVO medical
groups apparently have the function of sampling for BW agents and
reporting results to mikitary medical establishments in the event of
air attack. ;&/ More training and better integration of these forces
has been called for in Soviet writings. L8/

Activities relating to medical defense of troops ageinst BW are
logically centered in the Military Medical Administration of the Main
Directorate of the Rear. The counterpart of that agency for veteri-
nary protection is the Military Veterinary Administration,. also
immediately subordinate to the Main Directorate of the Rear. 627/
Veterinary personnel carry out prophylactic and epizootic measures in
animals accompanying the troops, control the quality of meat products,
and combat diseases transmissible from animals to man. 627/ Veteri-
nary diagnostic laboratories are reportedly found at field army and
army front levels, while dispensaries and assistance points are

strategically dispersed throughout lower echelons. 627/ 639/ Lerger
facilities are available within each militery district. 627/ :
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Presumably the same relationship exists between mllitary veterinary
groups and MPVO veterinary teams of the civil defense organization as
was noted in the case of medical units. Evidence of extenslve defensive
planning is available in the literature of World War II vintage, but
little is known of current activities in military veterinary units. 669/

In addition to its medicel and veterinary aspects, BW defense,
along with chemical and radiological countermeasures, is apparently
the responsibility of Soviet chemical troop units. 408/ This mission
includes training of line elements in CBR protection; decontamination
of personnel, equipment, and terrain; and, reportedly, detection of
CW and BW agents. 1409/ 586/ 6704673/ The detection of BW agents
probably comprises sampling of suspicious materials in forward areas
and marking of contaminated zones prior to final confirmation of BW
attack by medical or veterinary lsboratories. Irn certaln instances,
members of CBR reconnailssance or detection teams appear to be medically
tralned troops rather than chemical service personnel, suggesting a
Joint endeavor by combat and technical support units. Egj/'§]l/ 612/
Chemical troops are organic to all tacticel regiments and divisions;
at higher echelons, & chemical battalion or brigade msy be allocated
in time of war. In addition to reconnaissance, decontamination, and
detection, some of these units employ smokes and toxic chemicals
offensively and carry out weapons maintenance. EQE/ EQQ/ There is no
indication, however, that BW weapons are included in this offensive
mission. CBR defensive groups are allotted a complete line of pro-
tective equipment, including impermeable clothirg, decontamination
devices, portable showering facilities, detector kits, and in some
cases, mobile laboratories for CW agent identificstion. 1405/ Lo9/
570/ The use of mobile microbiological lsborstcries by chemical troops
has not been documented.

Research on civil defense mstters 1s conducted in &ll medical
research institutgs and public health centers of the USSR. Eg/ A
review of publications from representative establishments of the Acad-
emy of Medical Sclences, the sanitary-epidemiological service, and the
military medical end veterinary forces emply illustrates the diffusion
of BW-oriented experimentation throughout the scientific community.

In appendix, A, typical investigations from the literature cf recent
Years are listed with their sponsors and lsboratcries of origin. The
coordinating mechanism behind these varied endesvors is rot well known;
in all probability, policy meking, program plannirg, research scheduling,
and related executive tasks follow a pattern similar to those rre-
viously discussed in connection with the organizetions of offensive EW.




The Capability of Soviet Science to Support BW

General.--The USSR definitely possesses the scientific and tech-
nological capability to support a BW research and development program.
18/ 19/ 56/ 60/ It is necessary to examine recent Soviet advances in
the fields of microbiolqQgy, aerobiology, the plant sciences, bioengine-
ering, and other interrelated areas of scientific activity in order
to identify any discernible trends or accomplishments which might have
a bearing on the status.of BW in the USSR

Sovlet efforts in the biological sciences are not impressive by
Western standerds; with the exception of certain high-priority research
areas, much the same conclusion can be reached with respect to basic
work in the medical, veterinary, and agricultural fields.jﬁgg/23-27/
Several factors have been responsible for this relative beckwardness of
Soviet research, although not all fields of sclence are necessarily
influenced by the same factors. In some instances, past adherence *o
unsound theoretical principles and the apparent restriction on freedcm
of scientific thought and action are believed to khave played & part.
2&/ 21/ A limitation in the basic knowledge of Soviet scientists as
a group and a paucity of outstanding researchers, together with poor
distribution of scientific information and a government policy which
discouraged professional assoclation with Western investigators, have
also been suggested as causative factors. 23/ 26 28/ 101/ Perhaps of
equal or greater significance is the seemlngly lower priority of
biological progrems to those in the physical sciences. 2&/ A strict
priority system for manpower, faclilities, equipment, and materiels
has apparently operated in the past to the detriment of biological
research; and only those laboratories which are engeged in priority
investigations, generally Institutes of the Moscow-Leringrad complex,
are reported to be in any way adequately equipped end staffed for
fundamental experimentation. 93/ 97/ 99/ 100/

Important changes can be anticipated, both in the Soviet basic
research structure and in‘'the orientation of theoretical investigations.
Recent estimates predict that a marked improvement will be shown ir
the quality and quantity of research facilities, and this, together
with the increase in number of competent scientists which is also
foreseen, will provide the basis for broadened research frontiers in
future years. 2}/ A renevwed acceptance of sound theoretical principles,
greater freedom of scientific thought, and stronger official support
for research programs, particularly in the biological and agricuiltural
fields, have been noted since 1953; and there is an irndication of
intensified medical research effort as part of a new T-year plan
extending through 1965. 94/ 103/ Ample evidence is available cf «
attempts to ralse the level-of Soviet science through administ*a*ive
action, examples of which are personnel changes, elevated standards of
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graduate education, wider dissemination of experimental data, and more
rapid utilization of forelgn scientific informetion. 21/ 104 -106 In
addition, a recent reorientation toward intercourse with Western

scientists and the acceptance of Western scientific concepts has been
detected. From this reorientation, several new and .promising lines of

research are expected to emerge. Qé/ 109-111/ 113/

Among the significant changes which may be in the offing is a
probable trend toward centralization of control and concentration of
research planning in one government agency. 102/ Under the present
research structure, responsibility for fundamental work is diffused
throughout a number of government agencies, although over-all domination
appears to be exercised by the Academy of Sciences, USSR. The complex
organizational relationships in Soviet research have been reviewed in
several recent publications. 2;/ 2&/ 116-119/ 125/ These.reparts .suggest
that basic investigations of interest to BW intelligence, as well as
the more direct application of experimentation to militery art, are
likely to be under way in a veriety of widely scattered medicel insti-
tutes, public health installations, military laboratories, and specialized
research organizations. Thus, for example, medical research is largely
directed by the Academy of Medical Sciences of the Ministry of Health,
but the Academy of Sciences, USSR, and the Main Medical Administration
of the Defense Ministry also are believed to have active programs;

116/ basic biology, including microbiology, genetics, biochemistry and
other important fields, is primarily the responsibility of the Academy
of Sciences, USSR, and its Department of Biological Sciences;

while veterinary research on infectious livestock diseases and studies
on food crops and their infections fall within the purview of the
Ministry of Agriculture, the All-Union Academy of Agriculturel Science,
the Acedemy of Sciences, USSR, and others. 93/ 125/ The bulk of the
military research on weapons is considered to be centered in the
academies of the armed forces; however, important segments of 1t are
reportedly conducted throughout the entire scientific structure, from
the Academy of Sciences level down to laboratories in individual plants.
117/ In view of the broad dispersal of research in the USSR, each
increment of which could have a bearing on BW capabilities, it is desira-
ble at outset to examine only the scope and direction of research in
selected major sectors of Soviet sclence, and to reserve for subsequent
close study the programs which appear to bear & more immediste relstion-
ship to actual development of BW.

Medical Microbiology.--The USSR has been confronted for many years
with serious problems of endemic infectious disease. Because so much
effort has of necessity been devoted to measures for solving immediate
health problems which affect industrial development, egricultural =
expansion, and the welfare of the population, the developmental and
applied aspects of microbiology have received relatively far. greater
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P attention than has fundemental research. 93/ 95/ While success has

41 been achieved in controlling major outbreaks of such diseases as typhus,

' cholera, plague and smallpox, basic knowledge of infectious diseases

. and the disciplines which relate to them is generally far behind that
of Western science. g;/ Qé/ 21/ 22/ 100/ 1In the past, progress in
fundamental medical microbiology is believed to have been almost entirely
dependent on information published in Western journals, 2;/ but today
there is apparently an increasing body of significant basic work in
the biological sciences and medical fields, conducted by a small but
competent group of scientists whose ideas, objectives, and methods are
similar to those of U.S. investigators. 2;/ Qé/

In line with the trend toward concentration of pure research on
medical problems in the Academy of Medical Sciences, there is evidence
5 that medical research institutes of that orgenization will bear the
; brunt of future bacic experimentation while other installations of the
! Ministry of Health will emphasize programs of applied microbilology.
116/ At the present time, however, separation of responsibility has
not been accomplished entirely; investigations carried out by even the
largest centers of research under the Academy, for example, the Institute
of Epidemiology and Microbiology imeni Gamaleya, appear to relate in
large measure to solution of immediate problems in microbiology, while
studies on pathogenesis of disease and other fundamental aspects ere
sti1ll under way in the more elaborate public health laboratories at
Saratov, Rostov, and Irkutsk, and other locations established originally
as centers for anti-epidemic operations and field study of endemic
diseases. 53/ 116/ 123/ 1oL/

R RN L LA SN

Recent analyses of the status of Soviet medical microbiology
indicate that few significant modifications in fundamental research
patterns concerning infectious diseases of humans have occurred during
the past 10 years. g;?'gé/ Although the USSR is actively studying
almost every disease of worldwide interest and importance, the dir-
ection of emphasis lies in developing and applying more effective
bological counter-measures such as vaccines, protective antisera and
entiblotics; devising better ‘diagnostic and disinfection procedures;
compiling epldemiological information; and determining the means for
combatting arthropod and rodent carriers of disease. 82-21/ 2;/ 110/
124/ 127-139/ 146/ Strong programs of epplied research exist in each
of these areas. Thus, the Soviet approach to solution of problems of
endemic infections and inadequate hygiene and sanitation practices has
been characterized as one of control, rather than eradication of disease;
this concept has been applied to a wide range of serious human and
animal ailments, with results that cannot yet be fully evaluated, but
which eppear questionable at this point. 93/ 100/ 128/ Theoretical
research in microbiolcgy has been focused largely on those problenm
areas which become most apparent when the concept is placed into
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practice: controlled variation in micréoorganisms and stability of their
properties under adverse environmental conditions; the ndature of patho-
genesis, with its many ramificatlons; host-parasite relationships among
the arthropod-borne diseases; and the like. 96/ 123/ 126/ 133/

Within the parameters of the Soviet research effort in micro-
bioclogy the bacterial diseases are still receiving much attention,
particularly the dysenteries, brucellosis, tuberculosis, tularemia,
plague, anthrax, and, to a lesser degree, glanders and melioidosis;
recent estimates have indicated that more of the medical bacteriology
in the future will be fundemental in nature, and that the volume of
research on individual bacterial infectlons, except for refinements
in vaccines, will decrease as correspondingly greater efforts are
devoted to the virus and rickettsial diseases. 93/ Studies on bacterial
toxins in the USSR are w1l advancedi investigations have been con-
tinuous since the early 1930 on the mode of action of these substances
and on measures to overcome their effects in such diseases as diphtherie,
tetanus, gas gangrene, and botulimtum intoxication. 96/ 140/ 141/ on
the other hand, little emphasis has been found in the Soviet Union on
fundamental investigation of the human pathogenic fungi, and the
limited information aveilable suggests that work with these organisms
pertains largely to screening of antibiotics and other compounds in a

search for effective therapeutic agents.

Of greater significance from the standpoint of biologicel warfare,
however, is the definite trend toward more Soviet research emphasis '
on infections of virus and rickettsial etiology. 93/ 96/ 97/ On the
vhole, Russian basic knowledge of these infections is adjudged to be
several years behind that of Western scientists, but there are certain
diseases of the so-called "exotic" group, notably atypical encephal«
itides and the hemorrhagic fever, with which Soviet investigators have
had more actual experience than their counterparts in the free world.
93/ 100/ 120/ 121/ Consequently, marked differences exist in the
quality of Soviet virus and rickettsial research, although the virus
programs have perhaps been subjected to closer scrutiny. Some of them,
as in the case of the neurotropic viruses and influenza, have been
characterized as reliable and of good quality, while other experimen-
tation, on infectious hepatitis, as en example, has been called ua
unreliable by competent observers. 133/ 142/ In those fields in
which substantial progress is dependent on the application of modern
techniques, as in the use of tissue culture methods for fundamental
study of viruses or for development .of large-scale vaccine production
processes, Soviet scientists have exhibited little proficiency. 100/

133/ 143/ 1hk/

Many serious disorders caused by viruses and rickettsiae are
endemic in the USSR, and sporadic studies of them have been under way
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considerable ingenuity in developing elaborate equipment and techniques.
A great deal of importance is placed on the widespread use of such
devices in sanitation of infected premises and animal transportation

equipment. 161/ 305/

. ; Perhaps as a reflection of the dependence of Soviet sclentists

on Western theoretical research and technology, development of veterin-
ary vaccines, entisera, and other prophylactic and therapeutic
preparations isi less advanced than that of the United States and some
European nations. Production techniques, as with product development,
are usually adaptations of refined procedures arising in other countries,
and despite the emphasis pPlaced on providing adequate biological
material for the ambitious animal disease control progrems, there are
occasional references in Soviet literature to shortages and ineffective
products. There is an obvious need for more research to develop
effective biologics that will retain their efficacy under the complex
distribution and utilization system, particularly in remote areas of
the Soviet Union. 154-156/ 158/ That work in this direction is under
vway 1s exemplified by attempts to 1solate edditional strains of brucelle
for live, dry vaccines of greater effectiveness and stability; experi-
mental studies on the use of gamna globulin preparations from immne
animals in treating such diseases as rabies and equine encephalitis;
and exploration of improved methods of vaccination, as indicated by
attempts to devise an aerosol vaccine for swine erysipelas or the dry
lapinized vaccine for hog cholera. 154/ 162/ 163/ 177/ The impact: of
these experimental measures on the eventual control of animal diseases
: is not yet clear; end Soviet claims for early success, as in the large-
: scale brucellosis immuinization progrem in sheep, have not been
substantiated. 164/
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As an adjunct to growth in Soviet virological research, veterinary
sclentists are displaying a deep interest in adaptetion of tissue =
culture techniques to both the fundemental study of animal viruses and
to production brocesses for improved biological preparations for the
disease control program. Despite the relatively low order of pro-
ficiency exhibited by Russian resesrchers in epplying the new methodology
involved in cultivation of living tissue cells, some progress has
already been reported in modification “of foot ~and-mouth virus culture
methods to yield an intradermali vaccine. According to unverified
i Russian claims, the modified vaccine is superior to the presently used
i prophylactic preparation against this serious animal disease. Evidence
4 that tissue culture methods are being introduced, to some extent, into
: basic explorations is furnished by current Soviet work on cytopathogenic
ér effects of the encephalitis viruses in various tissue media. 154-160/
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It is apparent that fundamental research in the veterinary sciences,
8s in the biologlcal fields, 1s still given less emphesis than practical
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application; but this disparity may be more nearly a reflection of
immediate politico-economic pressure to increase livestodk production ;
than a valid measure of Soviet competency in veterinary matters. 3 C
154/ Recent intelligence estimates foresee both a qualitative and e
quantitative increase in fundamental ressarch during the years ahead,
with no indication that applied aspects of veterinary medicine will be
neglected. 25/ 21/ Discussions with Soviet veterinary scientists and
review of the expanding volume of theoretical research material in
current publications appear to substantiate this predicted trend.
154-156/ There is little doubt that & nucleus of basic research
facilities, competently staffed, is already in existence and thet as
increased livestock production.and other near-term goals are gradually
attained, added emphasis will be given to veterinary investigations

of a more basic nature. 125/.154/ :
i

Plant Sciences.--Just as humans and animals are plagued by & wide
variety of microorganisms which engender debilitating or fatal
illness, economically important plants and food crops play host to
specific microbial parasites, the plant pathogens. Among this broad
group of bacterial, fungal, and virus forms, potentially effective
agents can be found for anticrop or antifood warfare against nations
dependent to any extent on agriculture for survival and growth. The
well recognized diseases of cersal grains, potatoes, sugar beets, and
cotton occur in the Soviet Union and conventional approaches to the
study of these diseases are employed by Soviet scientists, thus,
research is under way on fundamental problems common to plant irfections
in general: the influence of environment on the course of infection,
host susceptibility, control measures, and development of plant varieties
resistant to disease, but little significent work on the epidemiology
of plant diseases is evident. 148-150 The USSR has & predominantly
cereal agriculture, andesmt and rust diseases of wheat and other grains
are prevalent in that country; but aside from limited investigations
recently reported, or planned for the future, on identification and
characterization of races of the leaf and stem rust fungl, relatively
few significant studies on these important organigms, or on the other
fungus, bacterial and virus diseases of cereals, are evident. Much
the seme situation prevails with respect to the pathogens of other food

and commodity crops. 147/

As exemplified by the status of microbial experimentation on plent
diseases, over-allsRussian capabilities in the plant sciences are low,
although an ever-increasing capability is expected in keeping with
previously noted Soviet efforts to improve conditions for basic reseearch
and to enhance the stature of hiological sciences in general. Despite
the greater government support to programs in the plant sciences which
is becoming evident today, theoretical research progress will be
relatively slow ause Michurinism, which characterizes Soviet ideol-
“ogical philosophy in biology, continues to be the official scientific
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position in the USSR. :9h/ 113/ 148/ sSignificant increases in average
per-acre ytslld of several major crops can be anticipated in future years,
however, from progress in plant breeding, including development of
better adapted and higher ylelding varieties and pest and disease-
resistant plants. ;2;/ Important advances probably will also result
from research on pesticides, pest and disease forecasting, development

of disease-free seed stock, plant physiology, plant nutrition, fertilizer
development and application, and weei control. ;E@/

An analysis of Soviet scientific papers dealing with plant pathology
indicates that more than 1300 Soviet sctentists have appeared over the
years as authors or co-authors of research papers Iin this field, but in
spite of this rather considerable investigative effort, the quality of
Soviet plant pathology research remains generally low, and few, 1f any,
noteworthy scientific or technical advances have been made during the
past two decades. 148/

Recent observations indicate clearly that crop losses are extensive
in the USSR, and the problem posed by diseases and insects may be more
severe than the Soviets themselves realize. Although in a somewhat
better position than plant pathology, Soviet plant entomology research
likewise 1s not considered adequate to meet the needs of the USSR.
Greater emphasis 1s given to development and use of insecticides than
to fungicides and the former are employed more widely and in greater

quantities. 147/

Soviet basic research on herbicidal plant growth regulators is
extremely limited in quantity and i1t is generally of low quality.
Applied research with herbicides legs Western developments by about
five years and generally has been limited to & few of the older com-
pounds which were discovered and developed in the West. While herbicidal
usage is increas®ng under official encouragement, only a small per-
centage of the cropped ares of the USSR is treated; however, defoliants
for cotton are used widely. ;gg/ Although the Soviets were aware of
the U.S. and British investigations of herbicides as enticrop BW agents
as early as 1947, there is no indicetion from available information
that parallel research has been undertaken in the USSR. 153/ However,
much of the technological and developgpental experience gained from
research and actual usage (some 2.5 million acres of crops were treated
in 1957) is applicable to any anticrop BW progrem.

Technological advances in design of equipment for the application
of chemicals have besn slow, and present devices are comparatively.
inefficient and cumbersome, but aerial dissemination of control chemicals
is becoming more widespread as supplies of high potency materials
increase. Taken as & vhole, Soviet experience in eserial application of
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agricultural chemicals (pesticides, herbicides, and fertilizers) has
been rather extensive, even though the percentage of the total USSR
crop land treated annually is low, thus, in spite of the rather . .-
unimpressive state of the supportive basic sclences, this wide experl -
ence with various chemicals under different conditions, affords the
Soviets a considerable capability in technology, manpower, and machines,
which is applicable to BW research and development of anticrop agents.

Genetics.--An assessment of research in genetics in the USSR over
the years has shown that g gradual deterioration in the quality of
Russian work took place after 1936 under the influence of officially
sanctioned pseudo-scientific theories of heredity. As a result, from
1940 until 1953, adherence to mogdern theories in genetic experimenta-
tion was almost ‘entirely lacking. 2&/ Since 1953, Soviet genetics
and biology have existed in a state of duality between the followvers
of Lysenko's theory of the predominance of environmental influence on
inherited characteristics and the supporters of the classic genetical
theory of transmission of characteristics through genes, but the cur-
rent influence of ILysenko on Soviet genetics appears to be limited in
comparison with his former domination of this science. 113/

Present conditions for improvement of Soviet genetic research are
more favorable than at any time since the late 1930's. Major develop-
ments that have helped to éreate these favorable conditions are the
removal of Lysenko as president of the All-Union Academy of Agricultural
Sciences in 1956; the return of numerous classically oriented geneti-
clsts to research Positions; the official acceptance of hybrid corn;
the adoption of Polyploidy and radiation as breeding and research
tools; and the exploitation of biochemical and radiation methods in
microbial genetics. 9k/ 113/ 276/ In addition, biological and genetic
research is being given increased government support. The Institute
of Bilophysics has been strengthened in its genetic and cytological
aspects, an independent institute of cytology has been established, a
nev Institute of Radiational and Physico~Ehemical Biology has been set
up', and a new Institute of Cytology and Genetics is being constructed
in Novosibirsk. 166/

Soviet research in the field of fundamental genetics is expected
to become increasingly concerned with the structural basis of heredity
and veriation within the cell, the physical and chemical aspects of
cellular organization and processes, and the effect of external
mutation-inducing factors at the' cellular level. However, most of the
recent work in basic genetics and in the related fields of cytology
and cytogenetics has been devoted to surveys of Western research in_an
effort to familiarize Soviet investigators with progress in develop-
ment of modern concept. 9k/ 113/
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Under Iysenko's influence, studies on microbial genetics received
strong emphasis, but the considerable effort which was expended pro-
duced little scienfifically sound research on genetic phenomena in
microorganisms. 2&/ 22/ For example, review of representative publi -

cations covering some 20-odd years in one of the most active Soviet
research fields, and one in which genetics provides an invaluable tool;
nemely, the selection of strains of pathogenic orgenisms for use as

live vaccines, suggests that selection methods were largely empirical,
with the result that problems of low imminogenicity, instability of
immunogenic properties, and occurrence of untovard post-vaccinal react-
ions have not been satisfactorily resolved in many prophylactic v
preparations which are in wide use today. 31/ 167-172/ Rdecent reori-
entation of Soviet approaches and acceptance of Western genetic concepts
have raised the capability for research in the USSR, according to
intelligence estimates; and newly initiated programs have been noted,
particularly in the application of radiation genetics to selection of
microbiel mutents for improved antiblotics production and more effective
lve vaccines. 94/ 109-111/ 167/ 174/ 276/ Future investigations

will probably follow genetic approaches similar to those employed in
Western nations, and the result should be & marked improvement in

Soviet genetics research. 113/

Entomology.--Research in medical entomology has made dramatic
progress in the USSR since the time of the Russian revolution. During
the Czarist regime, vector-borne epidemics ran largely uncontrolled
through the population. Plague, typhus, relapsing fever, tularemia,
encephalitis, and fly-borne enteric diseases took a heavy todl.
Research in the field of arthropod-borne diseases was minimal, and it
was reflected in only one or two publications each year in the world's
scientific literature. Beginning in the early 1920's, the People's
Commissariat of Health, flanked by the Acedemy of Scilences and the
military medical services, initiated & long-term program for improve-
nent in public.health conditions. As part of the brogram, the number
of trained investigators in medical entomology increased until at the
present time more than 1800 Soviet specialists are believed to be
actively engaged in research in the various fields of this science.
Publications have swelled to the point that some 450 articles on
erthropod-borne diseases now appear annually in the Russian litera-
ture; furthermore, the quality of the more recent Soviet work is
adjudged to be equal in caliber to that published by Western nations.

The serious problems of control and prevention of arthropod-
borne diseases in the USSR have by no meane been solved; and the
vastness of the territory in which these infections are found, the
diversity of climate in the Soviet Union, and the comparatively low
level of sanitation have been suggested as factors which preclude
their solution in the near future. On the other hand, a recent
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comprehensive evaluation of Soviet efforts in medical entomology, as
portrayed by scilientific publications, shows that the present large-~
scale investigative activity is not only being sustained but appears
to be increasing at a rapid rate. ;&é/ A capability for arthropod
vector research has been developed in the USSR which is second to no
other nation's in regard to number of qualified personnel, research
facilities, end training institutions involved. 132/ 133/ 1k2/ 146/

The rapid progress in development of Soviet medical entomology
as a field of science has been ascribed, in part, to a high degree of
central control and the consequent infrequent occurrence of duplica-
tion in research among military organizations, public health institutes
and others of the L00-odd laboratories from which publications have
originated. 146/ Aside from this, the scund work being carried out
by groups of well-trained Soviet entomologists has been instrumental
in the advance of basic knowledge in many different categories of
research. 133/ 142/ 146/ Emphasis in the USSR has been placed on
investigation of mosquitoes as carriers of infectious disease, followed
in descending order of interest by ticks, fleas, the house fly, tke
sandfly, and others. While this relative emphasis is identical with
that devoted to arthropod vector studies by most other countries with
similar -disease problems, the wide?pcope of Soviet effort is reflected
in publications over the years on at least 11 groups of artkropods
and their role in some 46 infectious diseases, all but a few of which
are considered to occur in the USSR. 146/ In addition to the very
considerable research on medical entomology, per se, Soviet scientists
are reported to have strong Programs in medical paresitoclogy, ecology,
and the study of life cycles among the arthropods. ;jﬁ/

Over 400 laboratories in the USSR have contributed research on
medical entomology during the past 35 years, but despite the large
tumber of installations Jnvolved, only s few can be conside-ed majcor
centers on the basis of sustained research, the scope and type of
experimentation and the caliber of the investigetors: The Institute of
Malaria, Medical Parasitology and Helmintkology, Moscow; Zcological
Institute, Academy of Sciences, USSR, Leningrad; All-Union Institute

of Experimental Medicine imeni Gorky, Moscow; Institute of Epicemiology

and Microbiology imeni Gamaleya, Moscow; Sclentific Research Institute
of Epidemiology and Microbiology for the SE USSR, Saratov; Military
Medical Academy imeni Kirov, Leningrad; azd tke Institute of Zoclogy,
Academy of Sciences of Kazakh SSR, Alma-Ata. 133/ 146/

The great emphasis given to entomological research in the USSR
today is consistent with the nature and size of the public health
problems to be solved; but experimentation on the mechanism of vector
transmission of infection, retention of pathogenic organisms within
the arthropod host, and related studies &re equally applicable to BW
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research. There has been little evidence in the open scientific litera-
ture that programs more specifically tailored for BW purposes are under
way at present, such as the mass rearing and infecting of arthropods,
long-term storage, or dispersal patterns; there are indications that
mass rearing and infection techniques are known to Soviet investigators,
however. 146/ 307/ 318/ 325/ 326/ The basic knowledge of medical
entomology which has been accumulated over the years in the USSR, the
existing facilities for study of arthropods, end the valuable experience
which Soviet scientists have gained in vector-borne diseases can be
equated with .an impressive capability to support a BW research and
development program. 146/ :

Biochemistry and Biophysics.--Recent reviews of Soviet blochemical
research indicate that the application of biochemistry to microblolo-
gical experimentation encompasses almost every area of interest end
significance to B¥. 93/ 95/ Work on microbial composition, nutrition
and growth, intermediary metabolism, pathogenicity, and related problems
is well represented in the scientific literature of the USSR, although
the general quality and depth of research are considered to fall below
that of Western investigators. Certain studies reveal imagination
and the use of novel approaches; and this is especially apperent in
(L) the characterization of bacterial toxins; (ii) investigations of
new substances active against bacteria, viruses, and rickettsiae; and
(i11) in protein chemistry. 95/ 96/ For all practical purposes,
biochemical research in the Soviet Union has followed the lead of the
West and 1s expected to continue to do so. Nevertheless, as in other
biological sciences, a greater volume of higher caliber experimentation
in this field has been predicted for future years. 2;/ 22/ From the
scope of current Soviet biochemical research, the anticipated expansion
of effort, and the availability of research findings in Western publica-
‘tions, there is little reason to doubt the present and future capability
of scientists in the USSR to render the necessary biochemical support
to a BW program.

A broad spectrum of biophysical studies related to microbiology
has been found in the USSR. 22/ gé/ The intense Soviet activity since
World War II in research employing biological aerosols was noted
previously. Investigations involving the application of ultraviolet
and infrared microtechnique$ to the determination of microbial cell
structure and composition have been under way for several years, and
studies using electron microscopy, radioactive isotopes, chromatography,
and ultra-high frequency or ultrasonic methods are in evidence from
Soviet publications. 94-96/ 194/ 211/ 212/ The biophysical principles
behind development of photoelectric counters, particle size scanners,
infrared spectrophotometers, and continuous membrane filtration devices
for detection of biological aerosols have been recognized in the writings
of Soviet military authors, although there is.no indication that alarm




systems based on these principals have been perfected in the USSR.

205/ There is evidence, however, that experimental models of an aerosol o

collecting instrument founded on the electrostatic precipitation of
particles have been fabricated. 213/ 214/ Much current research o
emphasis 1s being given to luminescent microscopy and fluorescent
antibody reactions for identification of bacteria, viruses, and ricket-
tsiae in biological specimens, procedures which have great potential
value in both routine medical care and defense against BW attack.
215-218/ Results which have been published to date suggest that
attempts to improve conventional laboratory diagnostic methods by the
application of biophysical instruments and techniques are just getting
under way. The diversified programs of aerosol research and the con-
current widespread development of aerosol chambers, generators, air
samplers, and allied equipment indicate that biophysical assistance

in these areas has been more generous. The fact that this experimenta-
tion has been carried out with some degree of success for a number of
years substantiates the premise that Soviet biophysicists are capable’
of adequately supporting BW-related research. The quality and variety
of support is expected to improve with an increased application of
blophysics to the biological sciences in general. 23/ 6

Aerobiology and Meteorology.--Basic to the developnent and testing
of BW agents for airborne dissemination is knowledge of the behavdor .
of liquids or powders dispensed into the air in the form of droplets
or small particles; that is, aerosols. In the case of microbial
aerosols, effectiveness &f dissemination is influenced both by the form
and manner in which organisms are released and by their reaction to
environmental factors once the aerosol has been formed. The mechenics
of dissemination and, to some extent, the aerobiological phenomena
involved can be studied experimentally in chambers designed for that
specific purpose, but for investigation of aerosol dispersal patterns,
cloud travel, effects of solar radiation, and related problems of
agent employment only an external environment provides suitatle test

conditions. Therefore, aeroblology, as it pertains to biological warfare,

not only embraces the skills of microblology and tioengireering, btut
also draws upon research in micrometeorology, turbulence and diffusion,
eand atmospheric pollution which fall within the province of the meteor-
ologist and other specialists.

Although eerosol studies have beenapursued actively by Soviet
scientists only within the space of the last 20 years or so, today
the USSR has an aerosol research program which is probably equal in
stature to that of any other nation. Developments in this field over
the years have been reviewed in two intelligence publications, the
first covering the period from 193k to 1953, and the second from 1953
to the present time. 178/ 179/ As reflected in scientific papers,
on which these reviews were largely based, Soviet investigations are




novw primarily concerned with mathematical descriptions of the physical
characteristics of aerosols, including cloud physics; the application

of eerosols to agricultural pursuits; and the use of biological aerosols

as an experimental tool in medicine, public health and immunological
research. 178/ Extremes of quality have been noted in Soviet work; con-
tributions to the formulation of mathematical theories on aerosol formation
and behavior are considered outstanding while, on the other hand, the tech-
nology of aerosols, particularly in their application to agricultural
needs, is often of rather poor quality. Basic studies have encompassed
many of the problem areas which arise in aerosolization of microorganisms:
particle size distribution, coagulation of particles, and the capture

of aerosol particles by various surfaces. An increasing Soviet interest

in theoretical treatment of particle motion, flow, and dispersion has
become evident in the more recent writings. 178/ 208/ 209/ Much of

the theoretical work on aerosols can be reconciled with research on

cloud formation and other weather phenomena or with the extensive Soviet
program of micrometeorological support to agriculture in defining the
effects of climatic variables on plant growth and pollination and
determining optimum conditions for the use of insecticides.
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Because of the importance of variations in atmospheric conditions
et or near ground level to the successful testing of BW agents under
conditions simulating actual employment, Soviet activities in micro-
neteorology have been watched closely. In addition to serosol investi-
gations, highly competent research on wind flow, atmospheric stability,
and temperature variation has been noted in publications for the USSR,
and a few recent papers devoted specifically to the effects of micro-
meteorological conditions on aerosols have been found. 176/ 178/
Soviet scientists also -have -been active in theoretical work on atmos-
pheric turbulence and diffusion. This is in keeping with a long desire
to improve the general accuracy of their reguler weather forecasts,
although researgh on turbulence and diffusion at the ground surface is
also directly applicable to the behavior of airborne microorganisms.
Discussions of recent data between Western investigators and their
Soviet counterparts suggest that while the latter are.-conducting a
great amount of competent theoretical research little has been done on
actual field measurements near ground levels to substantiate this
research. There are indications from these discussions thst large-
scale field projects on atmospheric diffusion and pollution will be
initiated in the USSR during 1959. 182-185/
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Evaluation of Soviet work in micrometeorology, including related
tneoretical research on aerosols and turbulence and dissusion, has led
to the conclusion that the proficlency of Soviet scientists in this
general field is about equal to that of investigators in leading Western
countries and that the USSR is capable of giving adequate micrometeoro-
logical;support-to both the research and operational phases of bilological
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warfare. 176/ 178/ Much the same position has been taken with respect
to Soviet meteorology in its broadest sense; the capability of the
Soviet system to provide adequate reporting and forecasting 'services

for agriculture, flight operetions and other activities which require
up-to-date weather information over wide areas is believed to be good..

180/ 181/

As in other facets of aerobiology, Soviet scientists have been
extremely active in atmospheric pollution research. While some work
on air pollution, especially the theoretical phases, is conducted by
investigators who are first and foremost meteorologists, most cf the
Soviet literature on this subject has been contributed by physicians,
engineers, and blological scientists. Whereas fundamental aerosol
research, micrometeorological studies, and experimentation on basic
turbulence and diffusion problems are carried out principally at
Acedemy of Sclences centers, as in the Institute of Physics of the
Atmosphere, Institute of Physical Chemlstry, and the Mein Geophysical
Observatory and Central Aerological Observatory of the Institute of
Applied Geophysics, air pollution research is apparently a major responsi-
bility of the Ministry of Health. 178/ 186/ 187/ Development of equip-
ment and procedures for air sampling is under way at various sanitary-
epidemiological stations, research institutes of hygiene and sanitation,
and within the departments of communal hyglene at medical institutes
of the Academy of Medical Sciences under the Ministry of Health. l8Z/
Guidance in air pollution investigations is furnished by a recently
formed Committee for Sanitary Protection of Atmospheric Air at the
Institute of General and Communal Hygiene. The Institute of General
end Communal Hygiene and the Central Institute for Advanced Training
of Physicians appear to be the two organizations most intimately
concerned with current Soviet research on pollution of air by industrial
wastes, the spread of airborne infectious mlcroorganisms in the atmos-
phere, and formulation of sensitive methdds and devices for detecting
small quantities of noxious substances in the air. 186-190/

Alr pollution studies apparently are still in an early stage with
respect to the microflora of the atmosphere. While much research
effort is being expended on methods of sampling, centralized planning
and direction is a recent innovation, and standards for atmospheric
purity and performance of equipment have yet to be established. 186/
;§§/ lgg/ That progress is being made is evidenced by reports that
microbial air sampling programs haeve begun in an undetermined number .
of the larger cities in the USSR. 191/ 193/ 248/ Intensified Soviet
attention to air purification along with the establishment of control
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stations for systematic atmospheric observations have been noted in
recent years. 122/

. *The specialized study of eerosols of microorganisms has greatly
increased in scope and volume in the USSR since World.War II. This
increase is much more obvious in the application of biological aerosols
to the solution of medical and air sanitation problems then to basic
studies of the organisms themselves; but published works reveal that
fundamental investigations on the kinetic properties of aerosols;
infectivity as a function of particle size; and the effects of tempers-
ture, humidity, and other factors on representative virus, bacterial,
and microbial toxin eserosols have taken place. U5/ 77/ 80/ 83/ 189/
Experimentation of this nature appears from scientific periodicals
to be confined largely to the Institute of Virology imeni Ivanovsky
in Moscow, the Military Medical Academy imeni Kirov in Leningrad, and
the Kiev Institute for Advanced Treaining of Physicians. &2/ ZZ/ §§/

In the medical field, Soviet work in past years was centered on
the serobiology of contagious diseases, :principally respiratory diseases
of virus etiology. While studles on the mechanism of infection or intoxi-
cation, through inhalation of bacteria, viruses, and toxins are still
receiving attention, the trend as evidenced by current publications -
is toward experimentation with therapeutic aserosols, development of
aerogenic vaccines, and research on immnity against airborne infections.
ks/ 46/ 78/ 83/ 84/ 179/ 194/ 195/ 206/ 207/ At the seme time, scien-
tific journals from the USSR in recent years have contained numerous
articles relating to design and construction of simplified chambers
which are essential for laboratory study of pathogenic aerosols,
filtration systems for purifying hospital and lsboratory air, aerosol
generating devices, and methods and reagents for disinfecting aerosols
under a variety of conditions. 13/ 77/ 79-82/ 85/ 196-198/ 210/
Containers. for studying clouds of microorganisms range in size and
complexity from simple glass flasks, into which a suspension of organisms
is sprayed, to ?ully instrumented, compertmentalized, stainless steel
chambers designed for generation of multiple aerosols or simltaneous
animal exposure to diverse, controlled conditions. 122/ 200/ 1In
certain experiments, tents or isolated rooms have been employed for
dissemination of aerosols. Eé/ gg;/ Chambers described in the Soviet
literature have apparently been locally fabriceted instruments pro-
duced in insufficient volume for general distribution and use; however,
a newly designed aerosol chamber reportedly in production at the Medical
Instrument Plant "Teknolog" is expected to become &vailable to more ¢
research institutes in the future end thus broaden their capabilities
in the aerobiology of microorganisms and infectious diseases. 82/

Soviet sclentists have devoted much effort to the design and
testingfof'§erosol samplers for laboratory and field use. Many of
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these samplers are simple devices, crude by Western standards but
generally adequate for qualitative work. There is no evidence that

an all-purpose sampler has been developed, and Soviet investigators
have expressed the need for an apparatus which will effectively collect
virus and rickettsial organisms and bacterial toxins. ;Q/ §§/ Ql/

§§/ 190/ Principles of aerosol collection utilized by Western workers
have been adopted for study in the USSR; namely, impingement on solid
culture media, aspiration through liquids, sedimentation, suction through
filters, end electrostatic precipitation. Much of the current research
on air sampling is limited to comparative performance testing of the
many different samplers, and inadequacies have been found in each type
developed to date, whether from the standpoint of economy, portabllity,
or efficiency. 188/ 193/ 201-204/  Portable collecting devices and
air samplers mounted on automobiles, boats, and aircraft have recelved
considerable emphasis. }§Z/ gg}/ Little evidence of actual experi-
mentation with electronic aerosol counters or alarm systems is avelilsble
in published Soviet research, but the principles upon which such equip-
ment is based are fully understood in the USSR. 187/ 203/ 205/

Too little direct reporting of basic research on biological
aerosols has been found in Soviet publications to permit valid assess-
ment of progress in the fundamental aspects of this field of aerobioiogy.
In the use of microbial aserosols to investigate infectious diseases and
to develop prophylactic and therapeutic measures against them, the
experimentation is generally less sophisticated than that coanducted
by competent Western scientists and results are often poorly controlled.
However, the volume and variety of aerosol research presently under
way in the USSR, the number of different scientific establishments
engaged in this work, and the extensive efforts which are being made to
develop appropriate equipment and techniques for the study of airborne
microorganisms suggest that Soviet scientists are quite capable of eand
are carrying out aerosel research in support of BW.

Industrial Fermentation.--The fermentation industry of the USSR
lags considerably behind that of the West in almost every respect; in
some phases of industrial fermentation this lag has been estimated to
be some 10 to 15 years in terms of time. Whatever progress has been
made is generally attributable to the exploitation of research and
development from other countries and to the adoption of Western tech-
nology, but the Soviets are gradually building up a native capability
in this field. 794 ;}é/ g;g/ Industrial fermentation research and
development most likely to serve as a measure of the capacity of Soviet
science to support a BW program involves those processes which employ
the submerged culture method, such as the production of antibiotics,
organics, certain vitamins, commercial microbial enzymes, and fungi
for livestock feed purposes. Of these five, fermentation production of
antibiotics is of greatest importance because submerged cultivation
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methods in the remainder are either in early research and development stages
or have only recently been adopted by Soviet industry. gu/ 219/

Considerable progress has been made in production of antiblotics in
the USSR within recent years. Yield efficiency is low which is an indica-
tion that production techniques are less advanced than’ those used by Western

nations. 2&/ 22L/ The total supply of representative antibiotics is
reportedly well below current Soviet needs, and certain of them are apparently

sti1l being imported. ggg/ ggé/ The progress that has been made by the
Soviets themselves is to a great extent the outgrowth of an integrated system
of research organized in various institutes and pilot plant establishments
within the industry. Four scientific centers are devoted primarily to anti-
biotic research and process development, and numerous other instltutes
conduct research in this field. The existence in many of the institutes and
most of the antibiotic plants of experimental fermentors for pilot research
on new strains of organisms and new types of culture media 1s a very signi-
ficant and importent feature of this system. Many of the antibiotic plants

.in the western part of the USSR have grown through the expansion of older

existing units. The layout in some of these plants is not modern and equip-
ment is often improvised; however, in the more recently established anti-
biotic facilities in the Soviet Union and in couniries to which Soviet
assistance has been rendered, plenning and design have been carried out
according to modern standards and with more adequete equipment in mind. One
of the obJectives of the Sixth Five-Year Plan, in addition to greatly
increased output and the production of newer antitiotics, is the installa-
tion of automatic or semi-automatic equipment for greeter unit productivity.
At present, there are reportedly 1lh antibiotic plants in the entire USSR,
two-thirds of them in the RSFSR. In general, these facilities are of about
the same size, employlng an average of 1,000 to 2,000 workers each.

219-221/ 226-228/

The contribution and support that Soviet industrial fermentation, as
exemplified by the antibiotics industry, might conceivably make to & BW
program encompasses through principal areas: equipment and instrumentation,
the possibility of plant conversion from actiblotics to agent productiorn,
end trained sclentific and technical persoarel. Stainless steel fermentors
in which entibiotic-producing organisms are grown, and their control mechen-
isms, could be modified for large-scale cultivation of bacterial and fungal
agents, although fermentors specifically designed for vaccine production
would appear to be basically more suitable for this purpose. At the present
time, there is no evidence that Soviet scientists are capable of propegating
viruses and rickettsiae in tissue culture on & scale which would require
fermentation equipment, hence, the type of agent which could be produced is
somewhat limited. Filtration, extraction, and purification and crystalliza-
t%on equipment and technology would be readily adaptable to the concentra-
tion of bacterial toxins. Thus, while conversion of antibiotic producing
fecilities to BW agent production is possible, the probability of such
conversion is considered extremely unlikely. Many factors including
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time, cost of modification, the availability of vaccine and toxoid
producing installations, reduction of national antiblotic production,
and serious safety and security problems favor construction of new
facilities or conversion of existing plants more closely related in
their activities to production of pathogenic microorganisms. g}g/

220/ 222/ 223/
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The biological and engineering technology developed for fermenta-
tion processes and the experience gained by personnel working in the
antibiotic production field would be of value in BW research, even .
though there sre major differences in prpcedtres for growth of enti-
biotic-yielding organisms and the more fastidious pathogens. A
sizeable group of. Soviet microbiologists, mycologists, biochemists,
and engineers are engaged in antibiotics development and production; L
and efforts are being made to train additional specialists in these [
categories. Many of these personnel are highly competent and have had
extensive experience in various aspects of fermentation. ggg/ ggg/
ggg/ At the present time, except for the technical knowledge which
this group of experienced workers could impart, the fermentation
industry in the USSR offers little in the way of facilities, equipment
and processes for growth of microorganisms that 1s not more readily
available in those segments of the scientific community which produce ‘
biologics for medical and public health agencies. The relative back- :
wardness of industrial fermentation as a whole and the attention which !
must be given by scientists in this field to problems inherent in the :
planned expansion for future years indicates that the capabilities of
the industry to influence or support BW research is meager. .

Antibiotics Research.--Studies of Soviet basic research in the
antibiotics field have shown it to be relatively well advanced, largely
because of explolitation of Western progress. 22/ Some fundamental
problems, such as the mechanism of antibiotic action, have not teen
stressed; but, in other areas, particularly in the biosynthesis of these
compounds, research programs have been intensified and expended in
scope during recent years. 2&/ gé/ The latter efforts are in con-
sonance with Soviet objectives of increased production and better
quality of presently availsble entibiotics. 93/ 226/ 228/ Attempts
to develop higher ylelding mutant strains of antibiotic-producing organ-'
isms also form an important part of the Soviet work. ;QQ/ l}g/ l;;/
Much attention is being gliven to screening of new compounds effective
against virus infections, tuberculosis, intoxication by bacterial
poisons, cancer, and other diseases refractory to conventional anti-
biotics. 93/ 229/ 230/ In related medical investigations, some work
is still evident on drug resistance in pathogenic microorganisms, but
relatively more emphasis has'been noted on the evaluation of antibiotic
aerosols in the ‘therapy of respiratory infections and other lung dis~
orders. 194/ 195/ 206/ 207/ 231/ 237/ Because antiblotic research in
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the USSR includes exploitation of substances which are not generally conslderad
in the antibiotics category by Western sciences; namely, tissue extracts, serum
derivatives, enzymes, and proteins, Soviet literature also reflects work on
protozoa and plant and animal tissues as well as on the more conventional

bacteria, yeasts, and fungi. 23/

The developmental aspects of antibiotic investigations are less advanced
in the Soviet Union than in the Western nations. 22/ While Soviet versions
of most of the commonly recognized antibiotics are available, the quality
of the preparations is open to question in many instances and scarcities
st1ll exist. 2;/ 22/ 22/ 225/ 232/ Production processes for certain of the
more recently discovered compounds are still under study, and actual produc-
tion of others has just begun, according to Soviet announcements. ggé/ gg@/
Recognizing that the often inferior quality of antibiotic preparations in the
USSR is related to imperfect fermentation technology and laxity in production
control, steps are under way to correct these deficienciles by reevaluation -of
culture processes and quality control mechanisms. }}g/ ggé/ Expansion produc-
tion capacity through construction of new facllities, modernizstion of older
installations, and integration of research were mentioned previously as part
ol the present ambitious Soviet effort to become ‘self-sufficient in fulfill-

ing.the need for entibiotics. 212-221/

Intelligence estimates have foreseen a trend toward more original
research, especially in the isolation and development of new antibiotics in
the USSR, although the liklihood is not considered great that significant
scientific advances will result, and continued Soviet emphasls on exploitation
of Western experimentation is expected. 22/ 22/ Qé/ However, this exploitaticn,
coupled with the volume of work which is reportedly under way now within the
Soviet Union on isolation of new antibiotics and improvement of present pro-
ducts, suggests that the Soviet cepability for supportive BW research in the
entibiotics field is geod.

Immunology.--Attempts to cope with the many prevalent infectious dis-
eases in the USSR have stimulated vigorous research programs in immunology.
Specific immunoprophylaxis and the establishment of immune contingents in the
population have Been extolled by Soviet scientists as the principal means of
interrupting the epidemiological process of infection. Hence, Soviet immn-
ology is largely oriented toward development, refinement, and application of
vaccines and protective entisera, although fundemental research has not been
entirely neglected. 95/ 233/ 234/ 271/ In the latter field, strong emphasis
on proof of theories of immunity mechanisms is a characteristic of past
Soviet studies, and valuable information has been compiled on the relation
of immunity to functions of the central nervous system, allergic manifesta-
tions, antibody formation, the immme state in parasitic infestations, and
Similer problems. The application of immunological procedures to the zoo-
noses and neurotropic virus diseases has yielded data not readily available
in other countries, but few major contributions to fundamental knowledge
of immunology have emerged from the Soviet Union in recent years. 22/

%/ 238/
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Protective inoculations for many diseases of BW importance have
been developed and given broad application in the USSR; among them
are tularemia, brucellosis, plague, anthrax, botulism, equine .
encephalomyelitis, tick-borne encephalitis, smallpox, Q fever, and
typhus. Foot-and-mouth, rinderpest, hog cholera, and other specifically
animal diseases which occur there have their respective vaccines. The
effectiveness of some Soviet preparations, notably the vaccines for
psittacosis and Japanese B encephalitis, is questlonable, and no
measures for bestowing.active immunity are known to be available for
glanders, melioidosls, infectious hepatitis, and some types of hemor-
rhagic fever. g§/ 100/ gzg/ The great emphasis in the USSR on
development of vaccines of viable organisms has yielded useful, live
attenuated antigens for tularemia, brucellosis, anthrax, plague,
tuberculosis, poliomyelitis, Pappataci fever, influenza, smallpox,
and rabies, while live vaccines against measles and mumps are in experi-

mental stages. 95/ 100/ 235/ 236/

Most Soviet vaccines against natural infection with diseases of
BW significance appear to give only moderate protection. Adverse side
reactions are common, and none is known to be fully effective under _
respiratory challenge or to afford protection against mutant and hetero-
logous strains. 100/ 392/ As evidenced by the scilentific literature,
hovever, a long-term program is in brogress to improve the protective
qualities and stability of present vaccines, reduce post-vaccinal
reactions, and obtain attenuated imminizing strains of low virulence
and greater immunogenicity. 172/ 233/ 234/ 236/ 241/ 2u2/ 2hk/ This
effort pertains not only to immunizing agents of recent development,
but also applies to preparations which have been widely used for many
years, as in smallpox, plague, tularemia, and anthrax. Even the basic
enteric vaccines--the NIISI polyvalent vaccine, consisting of typhoid, «
paratyphoid A and B, Shiga and Flexner dysentery, and cholera organisms
along with tetanus toxoid--is being reevaluated. 127/ 129/ 134/ 168/
172/ 2hko/ 2u2/ 243/ 245/ 2h6/

In April 1958, a conference led by A. N. Meshalova, Chief of the
Main Administration of the Institutes of Vaccine and Sera, Ministry of
Health, pointed up a broad and significant research program on mltiple
vaccines which clearly had been in progress for several years at a
nuuber of public health institutes and the Kirov Military Medical
Acedemr in Leningrad. 134/ 135/ 2ho/ 249/ 251-253/ 278/ 298/ Coinci-
dent with this first recorded symposium on multipurpose vaccines, the
Soviet scientific literature began to reveal that a great-variety of
nevw imminoprophylactic preparations were undergoing experimental testing,
and in a few instances, process development preliminary to production.
134/ 250/ 1In some of this work, the NIISI vaccine provided the basic
preparation into which additional components, such as combined live
smallpox and brucellosis antigens ‘and Q fever, typhus, or tularemia-
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organisms, were introduced. 135/ 240/ 251-253/ It is also apparent
that much attention has been given to various combinations of living
vaccines of the causative agents of brucellosis, tularemia, plague,

and ‘anthrax. ;é&/ 254-257/ 1In a relatively few reported investi-
gations, one or another of these has been employed simultaneously with
such antigens as.killed Vibrio cholera cells, tetanus toxoid, or small-
pox vaccine. 249/ 258/ 278/ Results published so far suggest that
studies on combined bacterial antigens are still preliminary in that
research objectives relate largely to determination of compatibility,
that is, suppression of antigenicity or potentieting effects, when
multiple immunizing substances are administered by different routes
and in varying quantities. 249/ 251-256/ 258/ The lag period between
this research and its publication date is not known with certainty, but
there are no indications that production stages have been reached in
any combined bacterial vaccines for BW important diseases other than

the modified NIISI preparation. 129/ 134/

* In eddition to complex mixtures of bacterial cell antigens, con-
siderable effort has been expended in development of combined toxoids;
these substances have been studied both as homogeneous toxoid mixtures
and in association with bacteriel vaccines. 135/ lhO/ 250/ As many
as seven toxoids have been incorporated into a single preparation,

135/ 140/ Diph-

theria toxoid and Staphylococcus enterotoxoid are represented in some
of the combinations in addition to the more commonly found gangrene,
botulinum, and tetanus antigens. 135/ Despite this volume of work,
it is significant that only a single study has been noted on multiple
viral antigens; in this one investigation the compatibility of live
yellow fever, pappataci fever, and smallpox viruses was explored
although detailled findings were not reported. 134 The next task in
devising multipurpose vaccines, by Soviet pronouncements, is develop-
ment of combined virus, virus-rickettsial, and virus-bacterial
antigens, and among those for which a specific need has been expressed
are tick-borne and Japanese B encephalitis, poliomyelitis, yellow fever,
and influenza. 134/ 135/ In the meantime, multiple-antigen bacterial
vaccines and toxoids have in certain instances reached the stage which
permits their testing on human subjects; the modified NIISI vaccine,
brucellosis-tularemia mixtures, and various combinations of enteric
bacteria and toxoids fall within this category. 129/ 134/ 263/

Paralleling research on multiple antigens and improvement of - -
present vaccines are Soviet attempts to develop more effective entisera,
or derivatives of them; as with the combined vaccine work, -these : .
attempts are regarded as still largely preliminary in nature. -Two
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separate but related phases of this expanding effort are apparent from
published studies; the first is concerned with incorporating additional
immine substances into conventional preparations, usually antitoxins,
such as those availaeble for prophylaxis and therapy of botulinus poison-
ing, gas gangrene, and tetanus. lhO/ 177/ 260/ The other includes

purification and frationation of antisera as a means of concentrating
protective factors in a more stable, -préeferably dry, form of reduced
bulk. Examples of diseases to which this research has been applied so
far as plague, anthrax, and leptosplirosis among the .bacterial infect-
ions; the toxic states found in tetanus, diphtheria, and gangrene; and
the virus diseases of rebies, tick-borne encephalitis, and smallpox.
177/ 261/ 262/ 1t is significant that a search is under way in the
USSR to find substitute animsl donors for the preparation of lmmune
serum and globulin to supplement human and equine sources of these
products economically. ;ZZ/ Noteworthy 1is the recent finding that
cattle destined for beef production can provide high-titered botulinum
antiserum 1f immnized and then bled prior to slaughter. 262/ 264/

There 1s ample evidence that the questionable effectiveness of
conventional vaccination procedures in preventing infection through
the respiratory tract has been a matter of concern to Soviet investi-
gators for many years. Early claims that plague and tularemia vaccines
provide a high order of protection against inhelation infection are
contradicted by other information from Soviet sources. §Z/ 170/ 171/
236/ géé/ Recent publications by sclentists of the Military Medical
Academy imeni Kirov reveal that the problem of immnity against air-
borne infection 1s still under serious study, and the results of aerosol
challenge of immmunized animals by selected animal pathogens and botulinum
toxins further substantiate the deficiency of present-day vaccination
methods in affording the necessary degree of protection. 45/ 78/ 83/
§&/ Vaccine administration through the lungs as & means of enhancing
immnity to plague was explored at the NIIEG during World War II; and
since 1953 or earlier, this approach has been investigated at the
Military Medical Academy in lLeningrad as an adjunct to the aerosol
challenge experimentation. 46/ 266-268/ In reseerch at the Academy, .
the immunizing properties of live, dry aerogenic vaccines of plague,
tularemia, brucellosis, and anthrax were studied, elong with tetanus
toxoid; several hundred animals and over 400 human subjects were employed
in these investigations, as en indication of the depth in which the
work was pursued. Aerosol challenge of the animals and assessment of
lmmunity in the humens by routine laboratory procedures prompted a
claim for great effectiveness for the aerogenic vaccine method with
live dry antigens. 268/ There are indications that inhalation immuni-
zation has also been explored by other workers in the case of experi-
mental tularemia, tuberculosis, typhoid, dysentery, and diphtheria and
that an extension of this research in the USSR to smallpox and yellow
fever in humens end rinderpest, foot-and-mouth disease, and &wine plague
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in animals is planned. 162/ 266/ 267/ 278/ Recent published work shows
that a specialized aerosol device for mass aerogenic immunization of

the human population against influenza and possibly other infections

has been designed and mass tested in the Soviet Union. 269/

Another significant phase of immunological research under way
on an increasing scale in various Ministry of Health laboratories,
the Sukhumi Medico-Biological Station, and the Kirov Military Medical
Academy in Leningrad is the effect of lonizing radiation on the
immune state and susceptibility to infection. 271/ 272/ 297/ Several
important facets of this research are reflected in recent Soviet
.publications. One publication pertains to the course of disease in
experimental animals sufferdng.’ from induced radiation sickness and
discusses attempts to define adequate therapeutic measures, particu-
larly against the bacterial pneumonias. gz;/ In related studies,
in which therapy was clearly not the sole objective, the increased
susceptibility of irradiated animals to leptospira, Staphylococci,
Salmonellae, the anthrax bacillus, and other representative bacterial
species has been explored, along with the toxins produced by Staphy-
lococcl and the gangrene and tetanus bacilli; viruses of rabies,
poliomyelitis, influenza, yellow fever, lymphocytic choriomeningitis;
and possibility other neurotropic egents. 270/ 273/ 274/ 297/ 306/
331/ 439/ 44O/ Still another segment of this research has dealt
with the influence of radiation in lowering protective levels
resulting from active immunization egalinst bacteria and viruses;
in that regard, concern has been voiced by Soviet writers for the
possible inefficacy of immunoprophylactic defense against BW import-
ant diseases in the presence of sublethal amounts of radiation.
272-274/ There are apparent misgivings about the invasiveness of
live vaccine strains when active immunization is superimposed on
subclinical radiation sickness, as suggested by studies on the
propagation of live antigen of the tularemia vaccine in irradiated

host animals. 2¥3/ 275/

Refinement of live vaccines and development of attenuated pro-
phylactic preparations against those diseases for which none is now
available are expected to characterize Soviet research for the next
several years; on the other hand, relatively few advances in
fundamental immunology, other than those derived from Western
research, are foreseen in current estimates. 23/ The partial
success which has reportedly been met in reducing the incidence
of serious infectious diseases by mass application of immuno-
prophylaxic measures further suggests that the applied aspects

of immunology will continue to receive major emphasis, particularly
in the development of multiantigen vaccines, polyvalent antiserum

‘derivatives, and new preparations for aerogenic immunization. 100/

277/ - The extent to which investigations in these areas and in the
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field of radiobiology are already under way and the direct relation-
ship which they bear to BW research, clearly indicate that a Soviet
capability to conduct immunological experimentation in support of

a BW program is now existant.

Sanitation and Hygiene.--Because of the diversity of ethnic
groups in the population and the relatively primitive conditions
under which some of these peoples live, the expansion of agriculture
and industry to underdeveloped areas, and other factors, the appli-
cation of modern environmental sanitation measures in the USSR
has lacked uniformity, with the result that inadequate sanitation
practices prevail today in large areas of that country. 2;/ 279/
Attempts are being made to extend and strengthen the control of
sewage disposal, water purification, and milk and food processing,
but Soviet statements show that amoebiasis, typhoid fever, helminthic
infestations, and other enteric diseases whose incidence serves as
an indicator of the sanitation level are still major public health
problems in both urban and rural communities. 279/ 285/ Although
faced with shortages of trained personnel, equipment and facilities,
Soviet workers are reported by qualified observers to be making
rapid strides in suppressing these diseases and other common
communicable infections under an expanding preventive medicine

program. 100/ 280/

In the USSR, sanitation reseerch, hygiene, and epidemiology
ere closely integrated. The framework for the present day structure
of the Ministry of Health was erected in 1923 with the formation
of a far-flung system of sanitary-epidemiological stations. Sub-
sequent reorganizations in 1935, 1948, 1953, and 1956 were designed
to centralize control of research and administrative functions and
to consolidate the progrfms of isolated laboratories, medical dis-
pensaries, and detachments within this system. 39/ 247/ 279/ 281/
282/ 1In general, a parallel development and expansion of military
sanitary institutes, research programs, esnd supervisory organs was
characteristic of this period, but diverging lines of growth were
noticeable after a separation of military and civilisn sanitation-
epidemiological responsibilities in 1929. .Eg/ Nevertheless, the
following years, and especially the period of World War II, saw
cooperative interaction between the two forces in attacking problems

common to both. L2/ 48/

Soviet writers point out that the expansion of public health
organlzations in recent years and the greater emphasis on sanitation.
and hyglene resegrch have provided a degree of uniformity in health
services and have led to stringent and more effective sanitation
codes and standards. 279/ 283/ Future plans set forth at the 20th
. Congress.in.1 called. for additional trained . specialists in
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sanitation and epldemiology for schools, industry, and farming
communities end included provision for opening, by 1965, sanitary
bacteriological laboratories in 848 sanitary-epidemiological stations
and hospitels which now lack such facilities. 284/ .

The fleld of sanitation and hygiene in the USSR embraces problems
of disinfection of microorganisms, disinfestation of external parasites,
and extermination of rodents. The development of appropriate measures
for control of each of these contributérs to the epldemiology of
disease 1s under way. ;§§/ gzg/ Microblologiceal research has
centered around means of chemical and physical decontamination in
industrial and egricultural pursuits for which infectious diseases
are an occupational hazard or pursuits which form & link in communi-
cable disease transmission. Since 1949, biological air pollution
has also fallen within the purview of sanitation research, and con-
siderable effort has been devoted to development of air sampling
devices, aerosol disinfectants, and related specialized materials.

39/ 186/ 187/ 191/

Soviet disinfection practice utilizes the conventional decon-
taminants for laboratory and field work, but some attention is still
beilng given to screening of chemical compounds, particularly halogen
derivatives in mixture with other reagents, in a search for general
burpose germicides of greater effectiveness and wider application.
196/ 286-289/ New ways of applying physical sterilization measures,
such as filtration, ultraviolet radiation, heat, and electric current
have been under study for several years; but the scanty published
results of these investigations yileld no clear impression of signi-
ficant progress. 198/ 212/ 290-292/ There is little evidence of
development - and widespread use of gaseous disinfectants

L Wtk e R N SR

S v
’-’“““""7?’9"'-177’"!{*.”'!31”!*‘r_‘{-"v"mlm g e OrerTyn "
Hatl i tldos oo X e 1o Y et oF

r

BRI R evey

293/ 294/ Despite earlier claims that
reagents and disinfection techniques have been worked out for air
sterilization with the glycols, organic acids, and certain of the
more common germicides, the literature of the USSR still reflects
Screening experiments on representative chemical substances from
these and other categories, and indication that procedures for
aerosol disinfection have not yet been perfected. 196/ 197/ 290/

295/ 296/

‘;A‘review of the critical problem areas in disinfection outlined
Periodically by Soviet investigators during the 1950's suggests that
no adequate solution has been found for certain persistent-problems
of significance to BW defense. Foremost among them are the lack of
ggitab idegqgtaminants for soil, air, and the interior of large
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buildings; while vertical surfaces, and structural materials such

as brick, plaster, wallpaper and metals still present a challenge

to thorough disinfection. With respect to specific microorganisms,
aside from the dysentery group, poliomyelitis, and infectious hepa-
titis viruses and the tubercle end anthrax bacilli are the pathogens
for which effective decontamination methods are most urgently needed
at present. 136/ 138/ 286/ 290/ 295/ 296/ Measures for reducing

the hazards of brucellesis, Q fever, tularemia, psittacosis, and
other dangerous diseases to farmers, livestock handlers, and workers
in animal products industries have not proven fully satisfactory,

as Jjudged by the quantity and type of research still under way on
eliminating disease foci by disinfection procedures. 288/ 289/

291/ 292/ 299-30k4/ 308/

Public health research intended to solve sanitation and hygiene
problems affecting the general welfare of a nation is inherently
much the same in scope and direction as research required to safe-
guard the investigators of infectious agents of BW or to devise
protective measures against agent attack in wartime. In this sense,
much of the Soviet work on disinfestation, rodent and arthropod con-
trol, and disinfection fulfills a dual role, regardless of intent
or design. The fact that research programs bearing a direct relation-
ship to BW defense have been under way 1in these flelds for many years
in Ministry of Health laboratories, two specialized centers, the
Institute of Genersel and Communal Hygiene, and the Central Scientific
Research Institute of Disinfection, Moscow, and various installations
under veterinary or military medical auspices leaves little doubt
that a capability to carry out BW supportive experimentation on
decontamination and its applied aspects is present in the USSR.

Epidemiology.--Epidemiological studies followed close in the
wake of the previously mentioned, revitalized sanitation and public
health programs of the early 1920's. With the establishment of a
network of sanitary-epidemiological stations and socialized insti-
tutes for research on specific endemic diseases, & base was provided
for long-term investigation of host-parasite relationships among the
human population, rodents, and arthropods in natural foci of trans-
missable infection in the USSR. 39/ 50/ 53/ 124/ 247/ Much of the
early work on BW-important infections was devoted to plague,
tularemia, and other bacterial diseases; but the mid-thirties found
Soviet investigators beginning detailed studies on the rickettsial
disorders, and shortly thereafter, on those of virus etiology. EQ/

53/ 120/ 121/ 1ks5/ 307/

The many epldemiological surveys conducted over the years, the
assignment of prominent scientists to direct this survey work, and
the emphasis on centralized reporting and evaluatiqgfof»data_hgvg
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engendered an adequate knowledge of the occurrence and incidence of
the important human and animal diseases in the Soviet Union. 23/
Qé/ The application of this knowledge to prediction and control of
epidemics and to analysis of the effectiveness of immunization and
therapeutic programs has been & practical necessity, although
theoretical research on the epidemiological process; that is,
transmission, preservation of pathogenic microorganisms in nature,
the role of ecological, and other factors, has been encouraged in
recent years. 22/ 2§/ The rapid advances made in the field of
medical entomology and the expanding interest and activity in
exploring the arthropod-borne diseases were noted previously. 146/
Efforts to formulate effective control measures for arthropods

and rodents to break the chain of disease transmission have been
accompanied by research on the nature of Host-parasite associations
and the compilation of epidemiological date. Thus, census-teking
on the rodent population and determination of the extent of parasitic
infestation is a continuous process, and insecticide dusting and
poisoning of small animals is recelving broader application as
methods and equipment are developed and improved. lh6/ 279/ 310/

311/

Soviet scientific literature shows that the mechanism of the
spread of the bacterial infections is still under investigation,
most notably in the case of brucellosis and tularemia; two diseases
for which completely effective control measures have been difficult
to define. The role of various v&#ctors in preserving microorganisms
in nature and the part played by wind, water, and other elements in
their distribution are typical research undertakings. 137/ 313-316/
With the viruses and rickettisiase, experimental infection and trans-
nission routes are being reexplored in certain of the long-experienced
diseases, such as rabies, typhus, and Q-fever; but relatively more
current emphasis appears to fall on less understood entities of the
hemorrhagic féver, tick-borne rickettsiosis, and neurotropic virus
groups. 120/ 121/ 239/ 307/ 317/ 318/ 320-324/ Along with work on
specific diseases, & search for more efficilent epidemiological
tools of general applicability is noted in Soviet publications.
Among those under consideration are quicker and more refined
diagnostic tests and the use of radioactive tracers for delineating
pathways of infection, insect transmission, and distribution of
microbes in natural environments. 137/ 167/ 191/

Intelligence studies predict a future trend away from centrally-
controlled antiepidemic measures, with stronger end more independent
functions placed in regional research and support installations;
therse same studies indicate, however, that a nationwide antiepidemic
network will be retained for emergency situationms. 23/ Qé/ :

- b9 -




Increasing emphasis on experimental epidemiology and theoretical
analysis of epldemiological data are also anticipated as an expan-
slon of present programs of practical observation and assessment

of disease outbreaks. 96/

The long history of serious endemic disease in the USSR has
forced attention to epidemiological problems, many of them involving
a complex relationship among humans, rodents, parasitic arthropods,
and infectious microorganisms. In attempting to solute these problems,
a wealth of knowledge has been gained on the epidemiology of diseases
most likely to be candidates for BW employment; unique experience
with exotic infections; for example, the atypical encephalitides and
hemorrhagic fevers, has also accrued to Soviet scientists. 93/ 100/
Of necessity, a rather elaborate or anizational structure has been
created to supply the needed resources; and the research installa-
tions within this structure, along with military and civilian
research expeditions, survey teams, and mobile detachments, through
years of activity, can be presumed to have provided a considerable
number of trained specialists in epidemiological matters. 42/ 47/
320/ 327/ Consideration of these factors leads to the conclusion
that the sanitary-epidemiological service in the USSR is entirely
capable of carrying out research in support of BW.

Bicengineering.--Prior to obtaining Western assistance in
establishing antibiotic production facilities during World Wer II,
the USSR had not progressed far in the general application of
engineering principles to fields of biological science. Since 1945,
significant strides have been made in some areas, notably in pro-
duction of vacuum-freeze dried vaccines and ellied preparations;
advances also are detectable on certain other fronts. 126/ Some
of the newer Soviet antibiotic plants are designed and equipped in
accordance with modern sﬁandards, and the expansion of these
facilities envisioned under the Sixth Five-Year-Plan will include
installation of automatic end semi-automatic processing equipment in
an effort to improve yield efficiency and quality of product. 220/
228/ At the opposite end of the scale, industrial fermentation in
the USSR lags several years behind the West, although & native
capability, independent of Western technology, is gradually building
up. 2&/ 219/ The lack of Soviet proficiency at present in adapting
tissue culture methods to production of human and veterinary virus
vaccines was also mentioned as evidence of questionable biloengineering
know-how in one specific area. 143/ 144/ 154/ In research giving
a direct measure of one other facet of BW-related bicengineering
capability, previous discussion took cognizance of the greatly
increased scope and volume of microbial aerosol work since World Wear
II and of the introduction during the past three or four years of more
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sophisticated techniques in design and comstruction of test chambers,

air semplers and serosol generators. 45/ 77/ 78/ 80-82/ 88/ 179/

Evaluation of Soviet bioengineering skills would: be Incomplete
without reference to two other specialized biological problems;
namely, "continuous culture"™ of microorgenisms and germ-free animal
research. Continuous cultivation techniques end equipment provide
a useful tool for studying the effects of genetic and environmental
factors on microbial properties; they also offer considerable
potential for the efficient, controlled, large-scale production of
organisms. Development of effective continuous cultivation processes,
as with other more eleborate bilological techniques, places unique
demands on bioengineering skills. Two recent symposiums permitted
e brief insight into current Soviet efforts, but little 1is known
of the actual scope and depth of Russian research in this field. 328/
§gg/ Not much emphasis has been found on continuous culture devices
as a means of fundamental problems or by way of practical applica-
tion, for microbial strain selection and vaccine production in the
realm of medical research. On the other hand, adaptation of continuous
fermentation processes to the yeast industry, alcohol production, and
paper manufacturing is apparently being attempted. So far, Soviet
investigations appear to relate primarily to early stages of process
development in which culture equipment for industrial fermentation
end the effect of design characteristics and environmental factors
on growth efficiency are worked out. 328-330/

The rearing of germ-free animals, a research tethnology that
also requires a high degree of bicengineering skill, is a compara-
tively recent innovation in Soviet science. The isolated bioclogical
system provided by & germ-free animal host affords almost ideal
conditions, upon introduction of selected microorganisms, for investi-
gation of immun%ty mechanisms, the nature of pathogenesis and other
fundamental problems of immediate significance to offensive and
defensive BW. The reported trends of Soviet interests in germ-free
research and the affiliations of microbiologists believed to be
associated with the program indicate that laboratories for such
purposes may be operational in Moscow at the Ivanovskiy Institute
of Virology and/or the Institute of Epidemiology and Microbiology,
Academy of Medical Sciences, and at the Institute of Experimental
Medicine in Leningrad. Several prominent Soviet virologists follow
closely Western research on germ-free techniques; their areas of
apparent interest include possible infectlous disease problems
€acountered during space travel, "super-clean" assembly of equipment
for space vehicles, and medical situations posed by sesled cabin
conditions. The few available reports suggest. that germ-free facili-
ties in the USSR are on a smaller scale than those in Western.
countries and that Soviet scientists are sti1l preoccupied with

oL




technological refinements of equipment and methodology. They appear
to be well aware of current concepts and applications of germ-free
research, however, and are steadily planning program expansion. 384/

385/ I

Soviet biloengineering capability is perhaps subject to more 3
thorough analysis in the field of production of biologics, that is,
live vaccines, ‘antisera, toxolds, and related preparations, because the 1
nature, volume, and diversity of products and duration of effort g
permits a broader over-all view than could be gained from study of :
specialized research areas alone. By 1921, there were reportedly some 4
15 scattered sanitation and bacteriological institutes in the USSR pro- 3
ducing these preparations. In the 1940's, the institutes of epidemiology 3
and microbiology functioned both as developers and producers of biolo- - 4
gics. 1In recent years, a system of serum and vaccine institutes has
been established to conduct research and process development; and to
turn out, through its bioplants, the more than 4C different bilological
products used in diagnosis, prophylaxis, and therapy of infectious
diseases. Under the current 5-year plan, quality control and production f
will be centered exclusively in these institutes for sera and vaccines
and in their monitor, the State Control Institute, while explorations
leading to new products will be carried out by research laboratories
of the Health Ministry and other elements. E}/ ggg/ ggé/

The groundwork for efficient production of biologics in one vital
area, the bacterial vaccines, was laid during the early years of
World War II by military scientists of the Scientific Research Institute
of Epidemiology and Hygiene of the Armed Forces (NIIEG-VS), who
developed methods and equipment for mass growth, harvesting, and dry
storage of live bacterial antigens for brucellosis, tularemia, plague,
and possibly others. lﬁ/ In the post-war period, conventional labora-
tory equipment which formerly had been used at various production
sites was replaced to some extent by metallic fermentors, high-speed .
centrifuges, large-volume freeze dry apparatuses, and supporting 1
devices of the NIIEG type which are better suited to industrial 3
methods. E&/ Current Soviet standard operating procedures for vaccine ]
production yield little direct evidence of widespread use of large
volume equipment; however, a suggestion that an important segment of
the total vaccine supply is prepared in bioplants still encumbered

with outmoded processes and equipment. 332 ;;;/ Large reactors are

not unknowniin the USSR; v
ﬁ'but the probability exists that first priority use is enjoyed ‘ i
by the &h

ibiotics industry and that a shortage of the latest and most

efficient equipment is felt in some vaccine producing plants. 227/

332/
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Among other 1isolated indications of weakness in certain aspects
of bioengineering in the USSR is the inconsistency of quality in bio-
logical products, that is, instability, loss of potency, impurities,
in vaccines, diagnostic aids, and antibiotics and the relative inferiority
of quality control mechanisms. 126/ 219/ 226/ This situation may be

alleviated eventually by steps now under way to prescribe and enforce
uniform standards of quality, reevaluate and improve processes, and
exert more stringent control of steps in production. ll2/ 233/ 235/
A wealth of experience has been gained over thé years in the biologics
production field, and Soviet scientists are considered to possess

the competency to expand and extend these accumilated skills to other
areas of bioengineering. There are many significant gaps in intelli-
gence on Soviet strengths and weaknesses, particularly in regard to
virus and rickettsial vaccine production, large-scale toxin fermenta-.
tion and purification procedures, and development of multiple or
combined immmunizing agents and protective antisera beyond the labora-
tory stage. Future emphasis on mass production methods in these gap
ereas can be expected from indications in current Soviet writings.

Trends in Research.--Although the predominant view of recent
years 1is that Soviet research in the biological end allied fields,
with some few exceptions, has been qualitatively unimpressive by
Western standards, the USSR possesses an over-all scientific and
technical capability to carry out BW research and development. The
degree of capability has been difficult to establish accurately from
past information, because finite knowledge of the direction in which
Soviet BW programs are moving is exceedingly scanty. It is still
not possible to give absolute values to the relative effectiveness of
research support to agent development, production, testing, weapons
design, and the many other distinctly different facets of BW; but it
is important that the trend is toward more emphasis on basic research
in the USSR without & concurrent lessening of the applied aspects.
The various fctors leading to improvement of the atmosphere for
biological investigations have been identified in terms of a broader
research base, more adequate facilities, better trained scientists,
stronger official support and coordination of research, acceptance of
sound theories, freer exchange of information with the West, and
others. This strengthening of the biological sciences can be equated
with a steady improvement in support capability over a period of the
next several years in major scientific areas applicable to BW.

In medical microbiology and epidemiology, the pronounced emphasis
on endemic virus and rickettsial diseases should bring into focus
Several candidates for consideration in antipersonnel BW agent
development. Among the many possibilities are the Soviet-designated
Omsk, Crimean, and hemorrhagic nephroso-nephritis types of the little
UH@erstood viral hemorrhagic fevers; infectious hepatitis,_ahd the
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arthropod-borne dengue-like virus infections; tick-disseminated
rickettsioses of the antigenically related spotted fever group, that

is, North Asian tick typhus and .Boutonneuse fever and the incompletely
studied mite-borne "vesicular" and tick-carried "paroxysmal" ricket-
tsioses. Arthropod-transmitted encephalitides, such as spring-summer
encephalitis, lymphocytic choriomeningitis, and the still largely
unknown rables-related. "Dikovanie" disease of the Arctic offer addi-
tional interesting possibilities. A background of information
~applicable to BW agent development can be expected from efforts to
characterize the pathology of these various diseases, define routes

of transmission, develop immunological, disinfection and therapeutic
measures, and désign processes for production of microbes in the labora-
tory or vaccine plant. Concurrent with investigation of etiologic
agents, considerable data should be forthcoming on their arthropod
vectors regarding retention and viability of pathogens in the respective
vectors, duration of infectivity, frequency of disease transmission,

and other information essential to use of arthropods in the dissemina-
tion of BW agents. The marked Soviet progress of recent years in
exploring medically important vectors and the stature of entomological
research as a whole are compatible with this trend.

Lhcadaidse
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Much the same position can be taken with respect to animal
disease research in the USSR. The relatively greater emphasis
expected on virus diseases, as opposed to bacterial infections and
the rapid growth already seen in veterinary microbiology suggest that
further opportunities for development of suitable anti-animel BW
agents will arise; this can be said not only for the major infections,
suchh as hog cholera, foot-and-mouth, rinderpest, but with certain low
incidence maladies of important animals, such as sheep and fowl pox,
Newcastle disease of chickens, vesicular exanthema of swine, and a

host of others

There are no indications that progress in research on the plant
pathogens of cereals and other food crops is sufficient to stimmlate
development of these potential agents for BW use. This is in keeping
with the generally low Soviet capability in the plant sciences and
the absence of past evidence of more than marginal interest in anticrop
warfare. The limited and qualitatively poor work on new herbicides
portends no significant effort toward development of these compounds
as agents, altﬁbugh the rather extensive and expanding application
of pesticides and. sherbicides in the USSR may contribute to a growing
capability wlth 'heiolder; mass-produced chemicals.
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enough basic data to sustain full-blown agent development with these
diseases. Studles on glanders, melioidosils, and certain of the other
less, frequently occurring infections, 1f under way at a1l on a con-
tinuing basis, are seldom reported. Along with the latter disorders,
cholera, listerellosis, the spirochetal fevers, and the more commonly
found tubereidodts typhoid, and dysenteries, all of which have poten-
tiality for BW employment, are under iinvestigation to one degree or
another; but 1ittle evidence exists of research directly pertinent to
their development as offensive:-toods),-.

The great volume of work in the USSR on bacterial toxins, not only
on formulation of immunoprophylactic preparations, but also in physio-
logical studles on toxin action, may reflect to some extent the low
stendard of sanitation and lack of uniformly adequate medical care;
however, the resulting wealth of informetion gained on botulinum,
tetanus, diphtheria, and staphylococcus toxins could exert a marked
influence on selection of candidates for BW explorations. Recorded
Soviet interest in wouhd botulism, respiratory challenge of immunity
with this toxin, and aerogenic immunization with tetanus and possibly
other toxoids is a case in point.

As with the fungal parasites of food and commodity crops, the
pathogenic fungi of humans and enimals offer certain unique proper-
ties which have prompted thelr examination by the West for possible
BW use. There is en almost complete absence of any evidence of
similar research in the Soviet Union; but the rather limited scope of
public health investigations and the low order of fundamental work
on medically important fungi do not justify suspicion that these
potential agents will play a significant role in Soviet BW agent
development of the neer future.

Without necessarily affecting the scope of agent research, vuit.
several noticedble current trends may well shape the direction of
such programs in the USSR. Among them are research on dry microbial
products, especially live, dry vaccines administered aerogenically;
development of multiple-antigen vaccines of bacteria} toxoids, and
viruses; and studies on susceptibility to infection or intoxication
following radiation damage. Soviet experience in the application of
drying technology to vaccine production has extended over & period
of several years; the improvement and increasingly prevalent use of
live, dry vaccines affords an excellent background for similar develop-
ment of fully virulent BW agents and warrents a tentative conclusion
that in refinement of dissemination methods, emphasis might well rest
on use of bacteria and toxins and possibly viruses and rickettsiee
in the dry form. 'From present ‘lines of ‘research on incorporation of
varlous liv1ng antigens into 8 single immunoprophylactic product, and




subsequent analysis of the effect of one ingredient on another in
generating a ‘protective response, i1t-1s a short step to the study of
infectivity of combinations of virulent organisms when employed simul-
taneously in BW. In this regard, the intensive Soviet effort in
multiple vaccine experimentation could conceivably foretell a move
toward agent fills comprilsing mixtures of toxins, bacteris, and other
forms, with greatly enhanced invasiveness or potentiating properties.
Recent findings of the increased susceptibility to a variety of patho-
genic microbes when iénizing radiation damage has been incurred by
enimals also point up an obvious and possibly fruitful ereas of research
in weapons development; namely, the concurrent challenge of body
defenses with radioactive materials and biological agents, either by
consecutive exposure or by virtue of the induced radioactivity of the
egents. There are indications of Soviet interest in this dual weapon
concept and further explorations would be a logical sequence to
rediation injury studies now under way in the USSR.

The postwar trend toward more thorough study of bilological aerosols
and the development of suitable chambers, samplers, and ancillary
equipment and techniques for facilitating aerosol and eserogenic vaccine
investigations, indicates strongly that BW dissemination of airborne
infectious particles has already received serious consideration and
probably will be studied with increasing vigor from both offensive
and defensive viewpoints. The reported periodic air sampling 1n some
of the larger cities of the USSR, together with the newly promulgated
responsibility for systematic air pollution sampling by sanitary-
epidemiological stations not only demonstretes concern with defense
against BW attack, but could provide a base line for collecting data
of value in offensive large-area coverage (LAC) calculations on

aerosols.

There is little question but that experience with large-scale
processing of bacterial vaccines, and probably toxoids as well, and
the extensive facilities for their production in the USSR are com-
nensurate with a capability for turning out almost any desired gquantity
of BW agents by one or more of the various methods required. With
regard to virus and rickettsial agents, apparent Soviet dependence
at this time on egg or animal production techniques could prove severely
r estrictive of the amount of available infectious material. Culti-
v ation of microbes in selected tissues offers a potential means of
overcoming this limitation, but the previously noted lack of Soviet
competency so far in fully exploiting these methods suggests that f
impetus to mess reproduction of viruses and. rickett51ae ‘in: the 4 mme
dlate future w1ll not be drawn from tissue- culture pro esses

Among Sov1et research trends having a possible
-»defense programs is the increasing: utilization of b
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biophysical methods to improve microbial detection and identification
techniques and disgnostic procedures. Published data reflect rather -
preliminary explorations in this broad field, but refinement of
presently available methods for luminescent microscopy, fluorescent
antibody reactions, rapid fermentation testing, and -particle-size
analysis could provide the foundation for future biological alaxm

systems or automatic detection equipment. '

Perhaps foremost in defensive significance is the very con-
siderable investigative effort in immunology, particularly the -~
aforementioned trend toward development of new vaccines and antisera
containing multiple immunizing or protective substances, respectively,
against a variety of virus and rickettsiel forms, bacterie, end toxins.
While such undertakings are extremely long-range research projects,
formulation of effective combined immunoprophylactic preparations
would lend support to Soviet objectives of improving public health and
strengthening BW defense by building up immunity to prevalent diseases
in large segments of the population. Experimental vaccination via
the respiratory route, while not yet extensive in the USSR, 1s also
worthy of speciel attention from the standpoint of the possiblyic. .
greater immunity which serogenic vaccines may bestow and the ease with
which mass immmization could be accomplished.




The Offensive Program

Resources: Poz BJ W2apoas Develonmént ;

The Scientific Research Institute of Epidemioldéy and Hygiene.--
Attention has long been focused on the Scientific Research Institute of
Epidemiology and Hygiene (HIIEG) as the center of antipersonnel agent
development and probable directing agency for the field-test installation
on Vozrozhdeniya Island in the Aral Sea. __/__/__/_éé/ Because of the
possible roles of NIIEG and the island proving ground in offensive BW
experimentation, it is important to present prevailing views of circum-
stances surrounding the inception of this association, to record and
evaluate any new data bearing on these two facilities, and to assess their
status as mainstays of the Soviet BW program.

The sequence of events which eventually led to recognition of the
NIIEG-~Vozrozhdeniya Island complex as the primary BW intelligence target
actually began, according to present thinking, on Gorodomlya Island in
Leke Seliger, Kalinin Oblast, in the mid-1930's. Gorodomlya's importance
lies not so much in the work carried out there as in the link which this
Island established between a succession of Soviet research institutes on
the one hand, and Vozrozhdeniya Island on the other. All collateral in-
formatidn,of value pointing to en association between Gorodomlya and

Vozrozhdeniya Islands comes from German intelligence of the World War II
period;: _provided the clearest and, until

the strongest -evidence of Vozrozhdeniya's involvement as a BW field-
/.. zTwo -other reports from past years mentioned Vozrozhdeniya,

1 in the-Aral See, in this regerd without giving further details.
‘The location of an institute for foot-and-mouth disease studies
Gorodomlya Island was taken over by the Ministry of Defense in
‘éven  wthh hag been well documented. 17/28/36/343/ The institute
; artlally destroyed early in WOrld War IT; on cesoation

ortedly operated es such between 1946 and 1952. __/ 60/

6 prewar years under Ministry of Defense occupancy,
:investlgative center for BW agent development and
expeditions in 1936-37 to Vozrozhdeniya for testing

' A description of facilities on Gorodomlya
le to our knowledge of the size of the former re-
e.scope of its programs in BW. By 1946, the only
’Xp”rlmentations vere said to be o0ld animal cages




alleged to have begun BW work in 193k, 7 The existence of an institute
by this name is confirmed in the literature of
1936. 392/ In the only known report of Gorodomlya's program, V/2-109k

was ‘said to be studying animal infectivity, the effect of environmentsl
factors on biological agents, rapid detection methods, and disinfection
neasures for buildings and terrain, using & number of human and animal
diseases. BW simulants were stated to have been employed at Volsk polygon
on the Volga river during 1935. 17/ The mystery of
Gorodomlya's activities and the difficulty in identifying personnel station-
k ed at the institute may be in part attributable to the reported arrest and
dlsappearance of and some of his staff in 1937 at the peak of the
field trials on Vozrozhdeniya Island. l_/ It is not known how many of the
early BW researchers perlshed in the widespread purge of scientists character-
istic of that era. 345/361/ German reports have it that
an authority on tularemia replaced as director
i of the Gorodomlya Island institute and continued the tests on Vozrozhdeniya
} Island-for only a few months in the spring and fall of 1937,

7/
‘The scien-

tific literature of a later date reveals that during this period
investigated the spread of tularemia in naturaf‘ oci of infection in the
course of an epidemic of the disease in humansj he also studied the verious
clinical forms of tularemia, including upper respiratory infections, and
explored chemotherapeutic measures. 173/402/ . in-
dicate that this work was conducted at the Scientific Control Institute

imeni Tarasevich and the Institute of Experlmentaw edicine imenl Gorkiy,

V1N ey e e oy

£ Gorodomlya Island during the* 1nterval between the
episode of 1937 and its abandonment in 1941 in the
man invasion remeins a challenge. Hirsch's data from

war spoke of continued use of the island for BW research

he outbreak of wer in that year.. 17/28/ From an historical
is entlrely plau51ble that Gorodomlya Iéland housed the
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found. _3_’_7/ It is considered likely that—_ institute was
renamed the Sanitary Technical Institute about 1936-37 and that BW agent
- research, including experimentation on Vozrozhdeniya Island, was pursued

by— and others, at the Gorodomlya Island
aboratories until the forced move in 19kl. ; _
placed STI "near lLeningrad". 397

Gorodomlya Island lies some 100 miles from that city.

The terms STI and NIIEG are employed synonymously in Soviet micro-
biological literature, and such statements as ". . . the vaccine STI,
developed by the Scientific Research Institute of Epidemiology and Hydiens,
of the Soviet Ammy . . ." leave little doubt that the Sanitary Technical
Institute was the immediate predecessor of NIIEG. 169/172/362/363/hlk2/

L3/

The exact date on which the Sanitary Technical Institute was re-
designated NIIEG is not known with certainty, but it appears to have
occurred shortly after the evacuation of Gorodomlya Island. In the 1941~

L2 vaccine trials, were referred
to as "STI representatives", whereas in 1942-43, represented

"NITEG" on & commission to explore the potential of the STI anthrax vaccine

for general:use. 52/443/

acterial vaccines of the later 19

origin. 37/169/170/432/L3L/

There .are conflicting views on the probable course of events which led
to NIIEG's relocation in Kirov. Possibly the institute on Gorodomlya Island
was evacuatéd‘to pre-existing military research facilities in Kuibyshev in
1941, Three;§Cientific establishments have been associated with Kuibyshev
through post*World War II reports. These are the State Medical Institute;
the Institute’of Epidemiology and Microbiology (NIIEM), in existence as
early as 1940; and a Military Medical Faculty. U46-4h8/ The Military
Medical F ty, as of 1953-55, was apparently separated physically from

Subsequent work on other
's is uniformly referenced as NITIEG in

the others bﬁtf&f{;liated itself with the State Medical_Institute for
teeching [ 448/ A branch of the Militery Medicel Academy imeni

‘ad had been transferred to Kuibyshev in 1939 to accelerate

i ing of medical personnel for the expanding Soviet army.
ocation of this Academy branch within the city is not known
.Presumably it shared quarters with one of the afo :

Kirov in

393/394/428/  The short

arch center suggests-that’
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establishments in Kirov. U17/

‘from Gorodomlyas Islend directly to
_ period:iof activity in Kuibyshev,:

organization then, according to this view, was redesignated NIIEG and
pursued for & number of years the broad programs of vaccine development
and agent research exemplified by the literature of the mid-1940's.

A merger of STI and the Kuibyshev Military Medical Academy as en-
visioned has not been substantiated, but it provides a rational explan-
ation for a statement made in 1948
located in Kuibyshev.

went on to say that NIIEG's existence in
"that city was common knowledge emong Soviet scientists. §§/3h6 Two
Soviet publications of 1951 and 1955 pointed to NIIEG's actual location
in Kirov, ". . . the Kirov Scientific Research Institute of Epidemiology
end Hygiene (NIIEG) prepares a dry vaccine . . .", and ". . . vaccinations
with strain 19 in the USSR have been carried out by the Kirov Research
Institute of Epidemiology and Hygiene since 194k . . ." 73/165/

51/

It is possible,’too, that did not want to reveal the true
location of the NIIEG. Supporting evidence is found in the consistent
failure of Soviet works over the years, with the three important except-
ions noted previously, to show geographic origin of NIIEG research or to
print city of residency of NIIEG personnel, as is commonly done for others
in attendance at scientific gatherings. 51/165/ In this regard, NIIEG
is omitted from a recent Soviet survey of historical and present-day

This type of endeavor’'is seen in the extended vaccine tests by NIIEG
scientists at the Saratov Veterinary Station in 1942; the assistance rend-
ered the Moscow meat combine by an NIIEG teem in 1944-L45 in setting up
antibiotic production fecilities; and in the organization of vaccine pro-
cesses for suppliers of these materials. 358/432/443/ The Kuibyshev
IIII¥M, for example, is reported to have been turning out vaccines in the
1950's as part of the mission of such institutes announced in 1939. EQ/E}/
the location off NIIEG

was inaccurate for whatever cause, it is conceivable that STI was shifted

rov without an interim




The site of operation within the city of Kirov and the duration of
NITEG's activities present other critical problems which have not been
completely resolved. With respect to the first, every indication points
to NIIEG's occupancy of research facilities of the Scientific Research
Institute of Epidemiology and Microbiology (NITIEM). A NIIEM was organized
in Kirov in 1939-40 to supersede the Sanitary-Bacteriology Institute which
had existed there since 1917. 41/Mi7/ The NIIEM is a typical laboratory
for infectious disease research, epidemiology, vaccine development, limited
biologics production, sanitation and allied matters, which emerged during
the extensive 1939 reorganization of the Ministry of Health. ho/hk1/ Thus
NITEM programs are closely related to certain of those carried out by NIIEG
in the 1940's. This similarity in research would permit joint use of
laboratory space at a time vhen the destruction of World War II placed a
high premium on research facilities. For instance, work on improved vaccines,
production methods, and biological drying technology, all openly described
in the scientific literature from NITEG, might readily have been conducted on
the premises of the NIIFEM, with the more hazardous or security-cloaked
experimentation teking place on Vozrozhdeniya Island. This arrangement
would provide a plausible explanation for NIIEG's existence, in terms of
military interest in disease control, and would concurrently afford the
necessary cover for BW-oriented research.

The exact Kirov address of NIIEM as in the case of NIIEG, has not been
released in publications emanating from the institute nor in a historical
description of the city's scientific establishments. U417/ It is clear
fron the literature, hovever, that NIIEM's programs were wnderiway during
rnuch of the same period that NITEG was known to be functioning in Kirov.
Work on measles prophylaxis was discussed in 1941 during a symposium held
at the NI 419/ serological studies on glanders were openly reported in

1947 underauspices of NITEM and the Kirov Agricultural Institute; 421/ ang
further search on measles and diphtheria immunization appeared in papers

from 1950"to 1951. Eﬂéﬁ%ﬁ@/ The glenders experimentation shows the possi-

bility of erative use of facilities by NITEM, NIIEG and the Agricultural

I's regard, of' NITEG completed drying

i glanders in 1945, a study
n‘l95}, also published a swmery of develop-

glanders; 423/ and, in 1047, wrote from

ns ofiallergiC“phenomena‘in:animals infected with

among other becteria. 4o/ The Agricultural -

b.rq3'Oktyabn{skaya-Ulitsa,;adjoining an unidenti-
53. Oktyabr'skaya ‘which probably: oused the NIIEM
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t is not known vhether NIIEG still exists as an organizational entity,
still active, whether it currently is located in Kirov..  NITEG was
til at least 1948,

19U8, 'openlj anllshed 501ent1f’c artlcles cease
nd there is strong ev1dence thut the- ‘researche
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A gradual curtailment of NIIEG's activities probably took place in
the late 1940's and early 1950's. A reorganization of health services in
the Soviet Union also occurred during the same period. Much of NIIEG's
published work was oriented, either directly or indirectly, toward public
health improvement and the welfare of military personnel, and this work
was well known to the Soviet scientific community as a whole. NIIEG's
undertakings in bacterial vaccine development were cited, revieved or
criticized on'many occasions between 1947 .and 1958, by writers: not--connedted

vith the institute. 165/172/250/362/363/402/436/
<169/ In addition,

deavors became known ‘throigh roceedings of various administra-
tive jgroups:during the 1940's.
& public health commission which convened in 1942-L3 to
Ssible uses of the STI anthrax:ivaccine; and, in 1946, a
erum commission adoptéd "NIIEG's instructions for manufacture of
vaccine. 52/623/ “During the same year, the Academy of
es reviewed NITEG reports on vaccine technology;

62l/626/ - Discussions of the Scientific Council
n disclosed, ‘in pert, in a journal of 1948. 411/ Beyond
- wealth of evidence of.cooperative:experimentation between
utes of the Health and Agriculature Ministries.and industry.
Russian periodical illustrates this very clearly, " . . .
t five years (1941-46); the Irkutsk and Rostovc éntiplague
the NITEG-Soviet Army have joined in the study of tularemia

ine prophylexis wi h. “tularemie vaccine. —
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over the years [N lcna tve veterinary Administration of the Min-
istry of Agriculture and subsequently analyzed at a joint session in 1949.
626/ Some of the other experimental products of NIIEG, notebly the tular-
° ‘emia vaccine, were undergoing evaluation by scientists of civilian public
health agencies in 1948. 413/ Aid given by a team of NIIEG specialists
in microbial fermentation and drying technology to the Moscow meat combine
in 1944-45 in setting up fecilities for penicillin production is another
example of cooperative work in which this institute wes involved. §§§/
personnel were associated simultaneously with
the NITEG and some other scientific establishments.

Thus, there are indications that NIIEG, despite its military affili-
ation fulfilled certain functions which placed it in the same general.
category as the Institutes of Epidemiology and Microbiology (NIIEM) of the
Ministry of Health. Biological establishments of the armed forces were
sometimes considered the equivalent of NIIEM's. U1/ Changes in program
objectives and revamping of the organizational structure which affected
the NITEM's could be expected, then, to modify NIIEG's status in some re-
spects. The close association existipgz:between military medical and civil
public health institutes in the World War II period is demonstrated by the
fact that all sanitation and epidemiological matters were placed under the
Jurisdiction of a single State Defense Office at the onset of hostilities.

39/48/621/

After the war, a drastic reorganization of public health services took
place, beginning with a five-year plan drewn up in 1947 by the Minister of
Health. 628/ 1In 1948, the Sanitary-Epidemiological Stations were given primary
responsibility for hygiene, public sanitation, and related research in an
effort to reduce duplication of work and to unify administration of assort-
ed laboratories, dispensaries, and medical detachments. ;2%281/ 282/

During the same period, the Academy of Medical Sciences, founded in 19kl
was consolidating fundamental research by incorporating many of the major
biological and medical institutes into its organization. 247/ The first
phase of modification of public health systems .is claimed to have been com-
pleted by 1951, although from 1953-55, certain specialized institutions,
which had temporarily retained independent;status, were finally absorbed
into the sanitary-epidemiological frameyorkl‘:52/281/282/@_Ab0ut 1952, the
NITEM's were also revamped, and those with ithe greatest capacity for bio-

ce era.: The remainder
le h:sue ctions
NIIEM's

Institutes of Vaccine
military medica




period, but little is known of the specific changes which occurred among
its research institutes. 627/

The realignment of functions which affected the NIIEM's in 1952 prob-
abbyy had its impact on NIIEG as well. The design of production process-
es for new vaccines, development of equipment for the scale~-up from
laboratory to large volume production of bilologics, and drying technology,
all engaged in by NIIEG, are typical problems reportedly taken over by the
Institutes for Vaccines and Sera. L32/434/Lk2/ko1/62Lk/ In subsequent
years, additional changes appear to have altered the status of NIIEM's in
some localities.. That the Kirov NITEM may have been similarly affected is
suggested by a Soviet sumary of activities Sf the All-Union Associstion
of Epidemiologists, Microbiologists, and Infectionists published in 1956,
“.". . No branch was organized in the Karelia-Finnish SSR and the branches
of Ulianovsk, Kirov, and Dzeudzhiken have discontinued their work." That
Kirov NITEM scientists were former members of the association seems likely,
since no other biologicel institute of its kind, except NIIEG, has been

associated with the city.

From 1947 until some time in the early 1950's, NITEG and NITEM poss-
ibly shared facilities at 53 Oktyabr'skaya Ulitsa in Kirov. Despite the
absence of unclassified publications to attest their work, NITEG's scien=
tists probably continued conventional research on the prophylaxis and
therapy of militarily important infectious diseases, a program which supple-
nented and provided cover for agent development on Vozrozhdeniya Island.
The absence of publications on the bacterial forms after 1948, and the
familiarity of th virus diseases as
shown by their edministrative and professional positions of later years,
suggests that viruses mey have replaced bacteria and toxins as the, primary
research 'tools of NIIEG during this period. The technology of biologic
tionzvhich had occupied much of NITEG's time in the 1940's was pro-
igned to other institutes during the reorganization of public -
idces in 1949-55. With this change. in program emphasis and the
r cansolidation of certain NIIEM's, the installation at 53
v;Skaya could have been relinquished by NIIEM end NITEG to other

1d“prominent NITEG researchers transferred. This move ‘cannot be
{ date, but the 1952 reorganization of NIIEM's in the USSR -

marksisthe beginning of the transition. The ‘reappearsnce of S
in the middle and late 1950's and the

at 53 Oktyabr'skaya of security measu:es”chaQ'étepgstig?

iet establishments strongly imply-that.the prémises were
52 and before 1957.
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Agricultural Institute at 73 Oktyabr'skaya either partially prompted, or
followed, the move by NIIEM and NIIEG, as the Agricultural Institute began
to expand its curriculum in 1948, and student enrollment reportedly in-
creased from 900 students per year in 1951 to over 1600 in 1957. 417/

The fate of NIIEG after its probable move and the location of the
orgenization which now conceivably directs agent research on Vozrozhdenlya
Island are unknown. From detailed informetion on Vozrozhdeniya received
in 1957, 1958, and 1959, the possibility cannot be excluded that BW agent
development ngw takes place solely in the island's extensive laboratory

facilities. 62-66/69/70/

Military Medical Academy imeni Kirov,-- The Military Medical Academy
imeni Kirov in Leningrad is the primary Soviet educational center for
military physicians. It offers advanced specialty courses and refresher
training and provides extensive research facilities for members of the
50-0dd departments, or cheirs, of medicine. Doctrine for troop care and
employment of medical forces under wartime conditions is formulated at
the Academy, and the development and testing of military medical equipment
constitute an important part of the program. L43/645/646/ The Academy is
said to exercise jurisdiction over militery faculties and their research
units in various civil institutions of the USSR, these faculties being
- considered -extensions of the Academy. The Academy also serves as a plan-
ning and coordlnatlng agency for military organs of the entire Soviet Bloc
in matters of defense against biological, chemical, and atomic weapons.

L3/6k7/648/
Much ha héwAcademy's work in the past has dealt with the epidemiology
important diseases: cholera, dysentery and typhoid, brucel-
hrax. 649/ Expeditions from Leningrad were among the first

fthe newly recognlzed tick-borne encephalitis viruses in

H—/ 28/650/ While no direct evidence of BW-oriented
the general applicability of its microbial re-

Since publicatlon of veaccine research from
military progrems in- this fleld narticularly in

my may have taken over certain respons-
i Aerogenic vac01ne research is a logical
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"polygon" or a test grid, a field laboratory, and other supporting equip-
ment were established in this desolate area so near to Vozrozhdeniya
Island facilities is an indication that the scientists from Leningrad may
not have free access to the island proving ground.. 410/ On the other
hand, the extreme isolation of the field camp may have been dictated by
the desire to employ plague infected fleas. 653/ Program scheduling or
various other factors also may have precluded the use of Vozrozhdeniya.

A IR M N

Some of the researchers identified in recent years with work of BW
interest at the Kirov Military Medical Academy are:

: ications that U.S. vulner-
ability to BW has been studied byl ]
205/535/537/ Published research from the Academy falls
into certain easily recognized categories directly related to BW: aero-
genic immunization, combined vaccines, rapid detection of pathogens, bio-
logical aerosols, disinfection, and epidemiology of selected infectious
diseases. These programs reveal an extensive BW oriented effort to be
3 underway at the Kirov Military Medical Academy and possibly the Acedemy's
] resources are already being utilized fully in development of & biological
3 weapons system. :

Lisiy Islend Branch, All-Union Institute of Experimental Veterinary
Medicine (VIEV).-- A branch laboratory of the All-Union Institute of
Experimental Veterinary Medicine (VIEV) was established in 1938 on Lisiy
Island, Kalinin Oblest, shortly efter an official warning to Soviet
veterinary organizations to develop countermeasures against antilive-

3 stock BW agents. Circumstances surrounding the origin of the Lisiy Island
s installation, its abandonment in 1941 during the German invasion, and its
- reactivation“in 1944 for foot-and-mouth disease experimentation led to a
ot ~ conclusion in 1956 that the VIEV brench had almost certeinly been involved

3 in both offensive and defensive antilivestock BW research. 28/ Lisiy

3 Island's‘operatigns apparently included the acquisition of foreign strains
- of the foot-and-mouth disease virus and possibly included studies on the
: : experimental transmission of the infection in domestic enimals. 28/

- ‘These operations constitute early steps in the screening of candidate

‘agents; but:they are also necessary phases in development of effective

- vaccines, a'vital part of defensive BW. Such effort can actually be con-
.. 8trued as‘either offensive or defensive, depending upon the nature of
¢« éncillery information.

] erable publicity in professional veterinary journals attended
3 @eti tion of the brench laboratory and its reestablishment in
:S#lission of foot-and-mouth disease research was made known
“medium. 28/ . This,action is not consistent with Soviet
‘re to activities on Vozrozhdeniya
€;.:8nd ‘to NITEG's -location and true function.
ut sease :studdes hed been ‘opened in 1932




on Gorodomlya Island, Lake Seliger, some 65 miles from the Lisiy site.
28/35/36/343/ The Gorodomlye institute was taken over by the Ministry
of Defense in 1935, reportedly for BW research on foot-and-mouth virus
disease among others, from the Scientific Medical

Institute of the Red Army in the Moscow area. 17/36/343/

There is no. evidence, however, of a professional association
between personnel of Lisiy and Gorodomlya Islands during the three-yeer
periocd of their coexistence. g§/ Nor can a relationship be established
between scientists of the Lisiy branch and the NIIEG or Vozrozhdeniya.

If Velikanov's microbiological work on Gorodomlya Island after 1935 in-
cluded foot-and-mouth disease as one phase of Soviet offensive BW studies,
there is strong indication that antilivestock experimentation was actually
under:way by the Ministry of Defense some 3 years prior to Lisiy Island's
activation by the Ministry of Agriculture. 17/28/ The lack of known
coordination or cooperative research between laboratories only 65 miles
apart suggests that programs of two installations, presumebly involving
some of the same diseases, were deliberately maintained as separate en-
tities. The explanation of Ministry of Defense research on Gorodomlya
as offensive in nature and that of the Agricultural Ministry on Lisiy
as mainly defensive in scope is plausible.

that
foot-end-mouth disease studies have been under-vay intermittently for
years on Lisiy Island. Hog cholera research 2lso has been included in

the progrem. 28/15&/&01/ The foot-and-mouth vaccine in widest use
today in the Soviet Union wes developed in 1948

work on Lisiy Island was directed primerily toward immunoprophylaxis.
of this serious disgase rather than to its offensive potential. 28/

German aerial photography of World War II vintage revealed that
the VIEY branch laboratory is neither extensive nor impressive.

helaboratory is situated on a woodea island en-
ﬁ‘ its location near Vyehniy Volochek does not

de@x eclision ideal for offensive BW activities, such
as thai ordedRby] zhdeniya Island in the Arel Sea.
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65/ This information also demonstrates that adequate
ecilities for the study of diseases of large animals are almost certainly
available on the island and suggests that research of purely offensive
design is more apt to be carried out in the isolated Aral Sea laboratories
than on Lisiy Island. These various factors leave a clear impression that
the VIEV branch installation on Lisiy Island, under direction Sf the
Ministry of Agriculture, is engaged primarily in conventional animal disease
control work applicable to BW defense although its contribution to offensive

developments, if any, is minimal.

Central Scientific Research Testing Institute of Militery Medicine --
A study of Soviet resources would be incomplete without reference to IIISI-
KA, the Scientific Research Testing Sanitation Institute of the Red Amy,
or, as it is currently designated, the Central Scientific Research Testing
Institute of Military Medicine (TsNIIIVM). L42/368/ Although much remains
to be learned about this institute, the similarity of its earlier progrems
to those of the Military Medical Academy imeni Kirov, a recognized center
for present day BW defensive research, and the movement of scientists be-
tween the two organizations in past years, suggests a close association
during the formative stages of BW defense research in the USSR. NIISI's
origin can be traced with some confidence as far back as 1927. The
Experimental Scientific Research Sanitary Institute of that era became the
Military Sanitary Institute (VSI-RKKA) in 1930, with a program devoted to
chemical defense, toxicology, and military sanitation. 42/365/366/372/
Another change in nomenclature in 1932 brought forth NIISI-RKKA, the Scien-
tific Research Testing Sanitation Institute of the Workers end Peasants
Red Army, the title by which it wes known, with minor variations (NIISI-KA)
as late as 1943. This was the lest year for which publications witk the
HIISI designetion are aveilable. §§I/370/37l/ In 1932, the results of a
1930 expansion of research to embrace a wide range of military problems
became apparent. 42/ Eerly work (1932) still was concerned with such
diverse matters as aircraft cabin illumination, sanitation methods in
army units, development of footwear and first-aid kits, and packing of
medical supplies. 367/373-375/ By 1935, publications reflected greater
effort in microbiology, such as, research on bacteriophage therapy of
infectious diseases, improved identification of bacteria in diagnosiic
procédures, steam sterilization and water purification methods, and
development of sanitation equipment. 376-380/632/ During the next several
Years, much attention was given to the so-called NIISI vaccine for enteric
diseases, as well as to practical measures for disinfection, delousing,
and control of rodents. 370/371/381-384/ There is also indication that
during this period process development for & dry smallpox vaccine was .

worked out at NIISI 250/ The NIISI epidemiologist_
- TL -




: conducted research prior to 1934 on the transmission of
foot-and-mouth disease to humens. 761/

A close working relationship evidently existed between NIISI and the
Military Medical Academy imeni Kirov in Leningrad. This association
probably dates from 1929-30 vhen, following the redelegation of military
rnedical responsibilities from the Cormissariat of Health to the Commissar-
iat of Army and Navy affairs, departments of nilitary sanitetion were
established at the Academy, and the Military Sanitary Institute (later
NIISI) was created. 42/ Research on tetanus toxoid initiated at the
Medical Academy was completed in 1936 at
HIISI. 384/386/ This suggests an iterim trensfer of programs and scien-
tific personnel to the latter institute and implies that NIISI was not
physically a part of the Acadery. Vaccine work was apparently discontinu-
ed during NIISI's reorganization of 1937 and extensive
hunan trials of the new enteric vaccine in 1 37-36 from the All-Union /
Institute of Experimental Medicine (VIEM). 355/386/ 1

Ho details are available on the post-1936 research et NIISI , although 1
vaccine experimentation appears to have been de-emphasized. The relatively '
few published papers denote primary interest in improving sanitation and
redicel facilities for troops in the field. 371/362/387-389/ The most 3
recent references to TaNIIIVM's activities imply thet current programs
-ere ruch the same, with the important addition of studies on radiation
sickness. 368/L461/760/ Sanitation end epidemiological matters were also
under.-wgy at the Kirov Military Medical Academy in Leningred during the ‘
1930's, perhaps accounting in part for the epparent association, and in
sor:e cases cooperation, between NIISI and the Academy. _3_8_11-/390/ Still }
other organized groups, even less well known than NIISI, conducted similar
undertakings in militery sanitation and medical fields during the same
reriod, denoting that problems of this general type were attacked on a
obread front by a multiplicity of laboretories under Militery Sanitary Admin-
istretion auspices. l_\tg_/_3_68/396/ Among such institutes were the Scientific

Research Laboratory of Sanitary-Chemical Defense s the Medical Institute
| and the Aviation Scientific Research Sanitary Institute.
42/391/392/

Intelligence interest in NIISI and the other sanitary institutes,
aside from the early association with the Militery Medical Academy, hinges
mainly on the supposition that these institutes comprised an organizational
complex’.cinliwhich the Sanitary Technical Institute (STI), the predecess-
or of IIIEG, vas an integral part.

. ~Previous .discussion
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of the transition of NIIEG from STI pointed to the latter's probable origin
in Gorodomlya Island in 1936-37. Although substantiating data are lacking,
it has been postulated that STI may have been formed first at NIISI in 1936,
the year in which STI scientists began working together,:and that separation
from the parent agency occurred during the NIISI reorganization of 1937 to

provide a nucleus for the group on Gorodomlye Island GGG
Evidence linking the scientists
of STI (NIIEG) or their specific research projects with personnel or

programs of NIISI and other institutes of the Military Sanitary Administration
organizational complex has not been uncovered to dete, although it is explicit
in Soviet writings that both NIISI and STI were subject to some degree of
control by the Sanitary Administration. 368/ 396/

e bR e

The location of the present day TaNIIIVM is unknown; the specific date
on which NIISI became TaNIIIVM has not been determined either, but it
apparently antedated 1953. 641/ Even the exact site of NIISI's early work
Las not been determined specifically, although the little available evidence
s ests that it may have been the Leningrad area.

VTR ST R 1Y b pn

~wtion of these events is, first, that NIISI evolved
irom the State Institute of Medical Education; this is at odds with the earlier
discussion which showed from Soviet statements NIISI's irmediate predecessor

©0 be the Militery Sanitary Institute. The latter may be synonymous, however,
with the Senitary Hygiene Institute by which GIMZ was eventually designated.
{ Secondly, NIISI is very likely to have been located in the vicinity of
Leningrad,

My 130 +
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The redesignation of NIISI as the Central Scientific Research Testing
Institute of Military Medicine (TaNIIIVM) parallels a change which began
sone five years ago in nomenclature of certain Ministry of Health installations.
1 Within major medical institutes so-called Central Scientific Research
% Laboratories reportedly are being organized as investigative centers, each
- having a staff of specialists in medical and biological fields for coordinsated
X attack on difficult research problems. Eventually a supporting system of
tranches located in hospitels and other scientific facilities will follow, if

Al

vl
iy

»%?I;- current Soviet planning is fulfilled. 404/ The irplication is clear thet
x ft 2 similar attempt to concentrate scientific effort rnay be underiway among .the
g%'gf rilitary egencies, suggesting that NIISI, now considered a "Central" institute,

right be vested with an increasingly varied and more irportant part in military
Tesearch relating to bilological, chemical, and radiological warfare.-
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Military Veterinary Scientific Research Institute (VVNII-RKKA).--The
Military Veterinary Scientific Research Institute, also referred to in Soviet
publications as the Military Veterinary Microbiological Institute, was
founded about 1925. It originated from what was probably the first organized
militery veterinary research group in the USSR, the Centrel Militery
Bacteriological Laboretory. The latter, known synonymously as the Central
Microbiological Laboratory, was established in 1918 to combat the widespread
outbreak of glanders among horses of the Russian cavalry. 395/560/637/
Glanders control at that time was the responsibility of the Veterinary
Administration of the Ministry of Internal Affairs (MVD), although the
Military Veterinary Service of the conventional arred forces joined the MVD
in undertaking control measures. These measures consisted of establishing
army laboretories; training workers in glanders eradication at the Central
Microbiological Laboratory, end later at its successor institute, VVIII;
and preparing diagnostic reegents. . The VVNII supervised research programs
of the district laboratories and served as en advisory organ to the Military
Veterinary Administreation. 395(637/ Cooperative field work wes carried out
with veterinary esgencies of the Agricultural Ministry in later years, 193%-37,
during an investigation of infectious eguine enemia. §§/ Few papers are
available from VVHNII to chart the course of its existence, and none reveals
its location. An article on poison worrmood was published in 1642, and a
published in 1946 on the stability of glanders diegnostic
preparations. 558/638/ The last known research appeared in 1949 on standzrds
for tetanus toxoid. 557/ The professional fields of interest of VVNII's
reveal other areas of probable researrh
"ectivity: equine infectious enemia, bovine pleuropneurconia, equine
encephaloryyelitis, rinderpest, anthrax, and tuberculosis. 336/559/369/

A veterinary encyclopedia of 1950 refers to the Central Veterinary
Scientific Research Laboratory in e manner to suggest that VVNII had undergone
a title change prior to that year. 639/ An article on the imrmnization of
horses ageinst hemosporidiosis in 1954 carried the new designation as its
institute of origin, but this is the only known publication to date from the
Central Laboratory. 640/ It is likely that the move tovard "Centrzl"
institutes noted in the Ministry of Eealth and the Defense Ministry's
Military Medical adrministration was extended to the Military Veterinary

Adnministration a2s well. LO4/

evidence of large animzl




experimentation in the BW field test program and suggest that some

aspects of Soviet agent development involve the infectious animal diseases
and, thus, require the services of military veterinariens. If & relation-
ship.exists between Vozrozhdeniya Island and VVNII it has escaped detection
so far. While nothing is known specifically of VVNII's facilities for BW
supportive research they probebly offered the military. seclusion and
experienced scientists needed for such work.

.
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Moscow Veterinary Academy.-- The Moscow Veterinary Academy is closely
associated with the military veterinary service historically, although its
present subordination has not been clearly defined. This Academy was
reportedly founded in 1948 from union of the Moscow Military Veterinary
Academy of the Armed Forces and the Moscow Veterinary Institute. 560/627/
A Chair of Military-Veterinary Medicine was retained to instruct veterinary

students from troop units, and

356/ It is apparent that the
Military Veterinary Academy even prior to. union with the Moscow Veterinary
Institute, was separate from VVNII, because the two institutions simultan-

4 eously published in the open literature. 557/558/562/ From 1949 to the
late 1950's, papers describing interests of the Moscow Veterinary Academy

appeared infrequently, but the subject matter is pertinent to antianimal
BW. articles on rinderpest, Botulinum intoxication, and methods

for Tapid iiagnosis of hog cholera exemplify this point. 1k0/562/563/

brofessional fields, that is, animal viruses, glanders, enthrax,
so may be reflected in current work at the Acedemy. 559/560/ ]
veterinarian who reportedly lectured on BW to his military students
for several years after World War II and who claims to follow the Soviet

1 plictire closely stated recently that military ecedemies for veterinary
medicine are donducting most of the BW and CW research. 643/ The accurecy
of his statement remains to be verified for there are no indications

that the Moscow Veterinary Acedemy is affiliated with the test program

on Vozrozhdeniya Island. The Academy presumably possesses resources

which could be ga.l_'Led upon in advancing antianimal BW.

Military Academy of Chemical Defense .-- The Academy of Chemical
Defense, formerly called the Military Chemical Defense Academy imeni
Voroshilov, was founded in 1931 as a center of study for officers of the
chemical service. 635/ Said to be housed in 20 to 30 buildings on
Baumanskays Street in Moscow, the Academy reportedly offered in the 1940's
a variety of courses dealing with chemistry and the technology of chemical
weapons and directed a training cemp for practical experience with these
weapons. 634/ According to a.recent intelligence study, the Academy's
curriculum now includes all aspects of CBR warfare. 409/ Bacteriology
ik was among the subjects studied in 1941, and BW defensive research was
‘E conducted both at the Voroshilov Acedemy and the Scientific Research
i Institute of Chemical Defense. 634/635/ The Voroshilov Academy probably
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also was among those having facilities devoted to BW experimentation
during the same period. 359/636/ There are implications that the Academy

was assoclated with early steps in settin up 8 BW program in the USSR.
Academy graduates probably staffedﬂnewly designated Biochemical
Institute of the Red Army at the time the first BW research assignments
- were received in 1934. The Biochemical Institute subsequently carried out
bacteriological work of undetermined nature end provided a cadre for the
Gorodomlya Island laboratories from which reportedly directed
field testing on Vozrozhdeniya Island in 1936. 17/

No published microblologiceal work has been found from the Chemical
Defense Academy or the Scientific Research Institute of Chemical Defense;
however, two references are available to a Scientific Research Laboratory
of Sanitary Chemical Defense.

391/

affiliation exists among this Laboratory, the Institute, end the Academy
is uncertain. There is no evidence of present involvement of the Chemical
Defense Academy in BW experimentation, although concepts of biological
weapons employment and defense against them are provbably considered by

its students. 636/ The Academy is one of the militery resources that
could be utilized in developing a BW weapons system.

The All-Union Institute of Plant Protection.-- Some of the research
end agricultural practices being carried on in the USSR are plainly appli-
cable to BW and could be exploited to further a developmental program.

The All-Union Institute of Plant Protection (VIZR), Leningred, was created
in 1929 to provide an egricultural insect end plant disease registration
service. 682/ It was commissioned in 1935 as the main institute for
study of cereal rusts; and in l9h9, & herbicide laboratory was added to
foster research on chemic®l methods of crop protection, a move which led
to the present day work on two L-D-type compounds of interest to BW.
VIZR's Laboratory of Mechanization of Plant Protection hes developed and
introduced into production an assortment of ‘sprinklers, dusters, aerosol
generators, and similar devices for the mass application of insecthbcides
and fungicides to croplands. VIZR is the most important plant protection
institute in the Soviet Union, having primary responsibility for the '
investigation of crop diseases, herbicides, and serosols for agricultural
employment. 2&/682/ Its research on the environmental aspects of plant
infection and disease spreed is significant from the standpoint of
selection and evaluation of anticrop agents. VIZR's chemical control

Joined forces with the All-Union Institute of Plant Industry (VIR),
Leningrad, for the study of disease resistance in crops. The VIR is in
a good position to contribute to en anticrop BW program because of its
special function wit in.the USSR as a collector and supplier of foreign
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and native crops. 2&/ The work which VIR has conducted on disease-
resistance is important, because the innoculants used in routine disease-
testing are often identical with anticrop agents. Assessment of the
vulnerability of forelgn and native crops to BW agents could be carried
out at VIR with little need for overt security measures. The wide
geographic distribution of experimental stations of both VIR and VIZR
provides the varied conditions necessary for extensive BW experimentation.
In eddition, VIR's highly speclalized staff of scientists includes agro-
rnieteorologists who could provide the micrometeorological support necessary

for such testing.

Vozrozhdeniya Island.-- Vozrozhdeniya Island (45%3 1N, 59°12'E) 1in
Aral Sea 1s believed to have been established as a BW weapons test site
in 1936. Although the German World War II intelligence service reported
the use of this island for agent disseminetion in 1936-37, no satisfactory

description of the installations and its facilities was obtained until
1957. M
that a BW field test site probably is in operation on Vozrozhdeniye

Island.

Vozrozhdeniya is almost ideally located for BW test purposes. Second
largest of a group of over 300 islands, it lies in semi-isolation some 300
miles from the nearest shore of the Aral Sea (Figure 11). 352/496/740 /741 /
Only two islands, both small, are found in the immediate vicinity of
Vozrozhdeniya: Konstentin Island, some 3 miles to the south, and Komsomol'-
skiy to the northwest, which is & narrow spit of land believed o be un-
inhabited. Konstantin, on the other hand, probably is associated with the
probable test program on Vozrozhdeniya, although the role it plays has not
been determined. ég/ Barsa-Kelmes Island lies northeast
of the proving ground in the direction of the city of Aralsk, probeble
supply point for Vozrozhdeniya Islend. §§/ Barsa~Kelmes reportedly be-
céme a wildlife sanctuary in the early 1950's, and a militia post of the
MVD is also said to be housed on this island. 352/ The Aral Sea is
situated in the midst of a sparsely populated semidesert region, but its
waters sustain a vigorous fishing industry, among other enterprises, 352/
595/740/ Processing plants, canneries, and fish hatcheries found along
the shores of the Sea support this industry. Small shoreline ang island
settlements provide villagers for the fishing fleet, reported to number
ebout 80 commercial vessels of 10 to €0 4o displacement. 66/352/ A %
Steamship line offers scheduled transportation between Muynek Peninsula
at the extreme southern end of the Aral Ses and Arelsk (46°L8B'N, 61°40'E)
on the northeastern shore. Assorted smaller boats and barges also ply 3

o

T

the waters between Aralsk end the delta area around Muynak (4394l 'y, 59°
00'E) where hydrological Projects have been undert.way for severtliyeers.
66/352/ Air travel is made available by civil airfleet bases at Muynak, 3
Aralsk, and Nukus (42929'y, 59°38'E). 66/352/ Meteorological assistance '
to the fishing industry is reportedly supplied by islang weather stations

in communication with a center at Alma-Ata. 352/  In view of these varied 5
o jpsing i
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activities, it is not surprising that a restricted travel zone has been
established around Vozrozhdeniya Island. The island has long been known
by the local populace as a prohibited area. 62/64/66/ Inadvertent
trespassers, usually storm-wrecked flshennen, have allegedly received
rough treatment and lengthy interrogation. 6L __/ The island is shown
as a port of call for water transnort 1n 195 hps, although actual
circraft overflights

The installation on Vozrozhdeniya Island is clearly under armed forces
Jjurisdiction

|y

Identity of the military forces in charge has not been
established. There are barracks on the island which could accomnodate up
to approx1mately 1,500 c1v1llan or military personnel.

Earlier intelligence reports indicated that the Soviets were conducting
BYW tests.there.
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For some years, speculation end minor evidence pointed to the city o

Arelsk as a probable supply base for operations on Vozrozhdenll Island.

Irregularly sheped Vozrozhdeniya Island measures sone 17 miles long at
its longest point and 10 miles wide at its widest point. Approximately
€0 square miles are useable. Several observetions can be made on the

adequacy, of this islend installation for testing BW weapons; cn geographiceal

and environmental [ limitations imposed on various types of testing; end on
the probveble categories of weapons which might have been employed in tests.

Vozrozhdeniya's comparative isolation in the Aral Sea, the extensive
expense of water downwind from the island, and the surrounding desert regions
provide considerable latitude in the type of weazpons which can be studied.
Local climatic conditions are influenced by both the desert and the sea,
leading to extremes of temperature, humidity, end cloud cover, each & factor
which affects BW agent viability. 63/496/ This situation is fortuitous in
the sense that agent effectiveness and munition performance can be evaluated
under a wide range of environmental conditions. The extremes encountered

on Vozrozhdeniya do not preclude the testing of biological materials on a
year-round basis, although sumer dust storms and winter blizzards may halt
operations for limited periods. J_i6/ Thus, no netural restriction on
employment of agents ageinst man end enimals is imposed; bacteria, toxins,
viruses, and rickettsice, or their orthropod carriers can all be studied.
However, the island is not suitoble For the study of anticrop biologiczal

agents. The clay soil, which supsoiis only sporse growth of native flore,
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end the scanty annual rainfall, only 4 to 6 inches, meke cultivation of
host plants virtually impossible without extensive irrigation. 63/196/
Although fresh water wells are probably found on Vozrozhdeniya, the

supply of sufficient water for irrigation of other than small garden plots
would pose a formidable logistics problem. There is no evidence that anti-
crop agents or weapons have ever been used on the island.

- e s SRS BRI e

Other than its various effects on the test program, the climatic and
geographic environment of Vozrozhdeniya presents other logistic burdens
if a complement. of 1500 persons and large numbers of experimental animals
are to be supplied adequately. Housing for troops and animals, supply
wvarehouses, maintenance shops, fuel dumps, and vehicle storage sheds would
have to be furnished. The animal pens and fenced enclosures suggest that
large domestic animals are utilized in the program, edding a requirement
for considerable quentities of hay and fodder which the island cannot
produce. Aralsk, 130 miles awey, has been mentioned as the meainlend depot
for Vozrozhdeniya, furnishing materials, equipment, and enimals for the
test program. 63/65/ The Aralsk airport may conceivably be used to
receive supplies destined for Vozrozhdeniya, although no evidence to that
effect is available. That the island, itself, does not have en airport
meens elther helicopter or light aircraft and/or weter transportation is
] emptoyed. Almost eny spot on Vozrozhdeniya would permit the landing of
supplies and personnel from light planes and helicopters. 63/65/
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Vozrozhdeniye Island hes a potential for self-sufficiency es regercs
BW research, development, and testing. The necessary physical plant is
present: administrative offices, animal facilities, laboratcries,
proving ground, and the personnel end materials to coaduct the verious
programs. It seems likely that egent production in the relatively
small quantities needed for experimentel purposes 1is accorplished on
Vozrozhdeniya itself. BW egents in emounts required to erm clandestine
dissemination devices could be propagated in such fashion, but the
islend is not a mejor production site.

-

Meteorological support for field tests could come from routine broadcas
of weather stations in the erees, supplementing etmospheric observetions
rnade on the isldnd. It is conceivable that most current Soviet BW
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1 Lerge-scale agent end weepons production are importent exceptions. IFifteen
t hundred personnel would appear to be excessive for field testing elone.

It may be that screening of BW candidate agents, laboretory development

1 of those selected, design of prototype weapons to disseminate them, end
related phases of the program ere conducted exclusively on these Arel Sea
islands.

Vozrozhdeniya has been mentioned
sheltering chemicel laboratories
62/64/66/ In no case did the statements include

specific evidence; rather, they appeared to be based solely on rumor or
fleeting impressions.
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procedures and equipment are often a part of microbiological research.
There is no reason to question the suitability of Vozrozhdeniya for
other types of testing, chemical warfare (CW) testing in particuler,
because many similarities are found in field experimentation with
airborne biological and chemical agents. Nonetheless, the island has
: never been connected with other than BW activities. Fishing villages
were abandoned and their activities discontinued before the island

was taken over for BW purposes.

Biological Warfare Agent Production Facilities.--No Soviet
facility specifically designed for mass production of BW agents is known
today. A single plant for propagation of several different infectious
microorganisms would not be easily maneged from the standpoint of safety;
hence, it is considered likely that the USSR, rather than invest in one
large installation, wauld employ smaller separate establishments, each
to produce a specific agent. Because of security considerations,
production for BW purposes is also apt to be superimposed on pre-existing
plants known to be turning out conventional biologics or antibiotics.
Because the cost of converting antibjotic plants to production of ]
infectious meteriel is generally high, bioplants end other facilities
under the Ministries of Health and Agriculture probably offer the
greatest potential in this regard. 223/ The Soviet military forces are
not known to maintain any installations suitable for agent production

in quantity.

NIIEG was not believed to be equipped for large-scale production,
but the methods which it devised were utilized for live vaccine production
by other agencies. .432/623/ During the mid-1940's, over 40,000 liters
of NIIEG's anthrax preparation were reportedly produced within a 2-yeer
period by the Kashin bioplant and others, demonstrating the capacity
available if such facilities are exploited. 52/4Lk2/ 1In fact, Soviet
live-vaccine achievements show that little difficulty would be experienced
in producing pathogenic becteria in quanitities sufficient for overt BW
employment on almost any scale desired, but the capebility for virus and
rickettsial mass propagation is believed to be limited by reliance on
egg-embryo methods. ll6(lh3/ Fermentors of 15,000-gallon capacity have
been introduced into industry in the USSR, but there are indications
that standard biologics, even the live bacterial vaccines, are still
produced by a series of small-scale operations in the bioplonts. ggz/
332{333/ This suggests that heavy equipment necessary for efficient
production is in short supply.

Live vaccines, vhose manufacture differs in only minor respects
from that of virulent BW egents, are currently prepared in Ministry of
Agriculture establishments under auspices of the Veterinary Administration's
Central Scientific Control Institute of Veterinary Preparations; 332/631/
the Ministry of Health also possesses an extensive system of production :
sites, including 15 or:more Institutes of Vaccines and Sera supervised
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by the State Control Institute of Medical Biological Preparations in
Moscow. In 50 Institutes of Epidemiology and Microbiology, production

is still carried out to varying degrees. u40/41/235/250/631/ Whether one
or more of these sites has been earmarked for current military use is

not known.

Personnel Implicated in BvW.--Among its resources. for biological

weapons developments, the USSR can count on an impressive number of
military physicians, microbiologists, and veterinarians whose published
works reveal the requisite proficiency for BW experimentation. Civilian
scientists from various fields provide additional support, a fact
illustrated by representative research compiled in appendix A. Relatively
few individuals have been directly implicated in the BW program. Some
70 scientists, technicians, and administrators are linked to offensive
phases through association with the Scientific Research Institute of
Epidemiology and Hygiene in Kirov. In meny cases the technical specialty
of these persons is obscure because their effiliation with NIIEG is
known only through group awards and prizes given during the 1940's.
h30(431fh38/ The list of NIIEG members probably reflects a developmental
team comprising specialists in microbial laboreatory research; the
technology of production; egent field testing; instrumentation; and
administrative chores, such as finance, logistics, and personnel matters.
Whether this team is still lergely intact is rot known because certain
researchers are no longer identifiable with NIIEG, among them,

1794397/

Research on defense sgainst BW, and possibly on certain facets of
the offensive program, is the province of a large staff of the Military
tedical Academy imeni Kirov in Leningrad. Some S0 microblologists are
engaged in importent studies on biologicel aerosols, equipment and
techniques for detection of pathogens, combined vaccines, aerogenic
irrunizaetion methods, and the epidemiology of little known infectious
diseases. Some of.Ehecmost significant workids led by séientists—P

associated in past years with the
military institute, NIISI, now designated the Central Scientific Research
Experimental Institute of Military Medicine.BPfomer
NITEG members, are now affiliated with Medic cauemy Pprograms. 532[570/
Several figures on the faculty of the academy have authored articles on

BW,
ave recently
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written a series of papers on vaccination procedures, the civil defense
structure, and rapid detection methods in the United States and appear
to have analyzed Western publications relating to BW. 9/205/535/537/
This suggests that a study of U.S. vulnerability to biologicel attack 1is
under--way at the Military Academy in Leningrad.
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Status of Agent Research

Role of NIIEG (Bacterial BW Agents).-- The Scientific Research Institute
of Epidemiology end Hygiene (NIIEG) is best known in the Soviet literature
for its contribution to the development of live, dry vaccines against
anthrax, plague, tuleremia, and brucellosis. §§&/ This emphasis led to a
belief in intelligence circles that microbes of the four diseases have been
given primary consideration es antipersonnel BW agents in the USSR. £§/

All information bearing on this subject today attests to the soundness of
the 1956 position as it relates to those specific pathogens. It seems
probable, however, that NIIEG's program was more diversified than previously
realized; with additional information now availlable for study, the scope of
the institute's activities can be seen in sharper verspective.

Vaccine development would afford a plausible explanetion for NIIEG's
existence and, at the same time, serve as a cover operation for agent
testing on Vozrozheniya Island. The major steps in perfecting a live
vaccine are very similar to those involved in tailoring & microorganism
for BW employment, that is, selecting strains, determining optimum growth
conditions, devising the eguipment and culture media for large-scale
propagation, and defining methods of hervest and storage. Simultaneous
programs of agent and vaccine development are entirely feasible, and data
acquired from one are generally applicable to the other; therefore, the
published vaccine work from NIIEG serves as a rough measure of progress
in agent research, particularly with regard to bacterigl pathogens. Pre-

liminary screening of plague cultures by NIIEG began in 1936, i EEENEGNG
[initial selection of enthrax strains in
1940. 37/436/LL1/ By late 1941, the STI anthrax vaccine was undergoing

animal trials in the field; reference Soviet literature to "manufacture"
and storage of a plague vaccine by NIIEG in the same year has been noted.

37/443/ These actions suggest that plague and anthrax were probably the

first bacterial diseases selected for full-scale development. The
introduction of Pasteurella tularensis apparently came shortly thereafter,
for progress in drying the organism was reported as early as 1942. L32/
An experimental tularemia vaccine was placed in storage for quality
control tests in 1944; by 1946, process technology had been worked out
and evaluation of the product was under-way in humen volunteers. 170/623/
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begen studies prior to 1940 on the pathology of Brucella strains,
but only three additional articles on brucellosis have been found in
NITEG's lLiterature:

78-681/683/ That fewer
articles on this disease reached the open literature supggests either that bru-
cellosis was not as thoroughly studied by NIIEG's scientists as plague,
anthrex, and tularemia, or else more difficult problems were encountered
in its development, yielding less finished research to report before all
publication stopped in 1948.

lég/ From other
Soviet sources, it is clear that a live, dry vaccine was eventually
formulated for use in animals, if not humans. 624/ Official Ministry of
Health instructions for the manufecture and control of this product have
been distributed. 333/ By 1946-47, the four bacterial vaccines and, by
analogy, the agents of anthrax, tuleremia, brucellosis, and plague had
successfully undergone phases of screening, laboretory evaluetion and
process development preparatory to mass production of vieble, dried
preparations. That this work was largely completed within a decade is an
impressive accomplishment. When the other programs which were under-way
simulteneously at NIIEG are considered, there is every reason to suspect
that the institute's complement of workers weas substantially larger then
the 70 so far identified. Only 20 of these are known frca their publi-
cations to be leading researchers; yet, in eddition to vaccine technology,
several other diverse problem areas were dealt with. Among them were
epidemiology; 41U/ penicillin fermentation; 358/491/aerogenic irmunizetion;
37/ chemotherapy of infectious diseases; 625/ pathology of the infection
process and bacterial intoxication; 415/679/ and techniques for repid
detection of pathogens. 38/412/ Little of the actual agent research is
spelled out in NITEG's papers, even though the BW characteristics of plague
anthrax, brucellosis, and, tuleremia presumably were under study concurrent-

ly with the development of vaccines against them._
—in 1947 that NIIEG's research had application beyond production

‘of vaccines and that this secondary applicetion hed military implicetions.
346/ There is sufficient evidence to denote probable emphasis on properties
of the bacterial pathogens in the dry aerosol form. NIIEG is known to 3
have developed by 1947 a freeze-drying unit which bears the institute
designation. U434/ Tularemia and plague organisms were reportedly among 3
the first to be tested on Vozrozhdeniya Island. Infection of enimals with
plague via the lungs in was recorde
although this aerosol chamber has never been described. 625/ On other
occasions the protective power of the plague and tularemia vaeccines wms
noted against exposure through the lungs to "pulverized suspensions of
virulent culture."” 37/170/ The joint effort of NIIEG and the Rostov and
Irkutsk Antiplague Stations during the 1940's also involved pathological
studies of pneumonic plague and "primary tularemis pneumonia,"” almost i
certainly ylelding data important to NIIEG's progran. 23/171/236/265/ E =
-8 - ' - 3




RENER G I e

TN T AT SR S
S TR TR

Db At e e g b

IR

Research of the 1950's was still concerned to some extent with respiratory
infections caused by plague and tularemia, as exemplified by immunological,
patholological, and therapeutic studies in Ministry of Health laboratories.
207/573/578/597/ The four diseases emphasized in NIIEG's experimentation,
are emong those regarded by Soviet scientists as most probable BW agents;
9/347/ they are also the illnesses against vhich current aerogenic immuniz-
ation and polyvelent vaccine development programs are primarily directed.
25&/267/215/ Thus, many indications point to intensive Soviet development
of their BW potential at NIIEG, a program which probably culminated in a
well-defined technology for large-scale production by the middle or late
1940's. The degree of success attained in capturing within the finished
product essential BW agent properties of virulence and stability under

conditions of dissemination is not known.

There 1s ample evidence of attention by the Kirov scientists to
microorganisms other than those described so far. Work on unrelated
bacteria, bacterial toxins, and viruses is reflected in the literature
from NIIEG and in the publications of investigators associated at one time
or another with the institute. broposed in 1946 that
NITEG's dessicetion methods be applied to development of a live, dry
tuberculosis (t.b.) vaccine. 411/ Reports, which reeched print in 1948-
L9, show that a veccine carrying the NIIEG designetion was subsequently
prepered from the BCG strain, an evirulent form, end that its immunologicel
effectiveness was being evaluated. U411/434/684/ Nothing is known of
WIIEG's work on the organism itself beyond

qon bacterial allergies that animal infectivity studies had been
conducted with t.b.; this suggests screening of its possibilities as en

agent. EEE/ The epparently successful application of drying techniques
to t.b. microbes in quantities sufficient for live vaccine use indicates
that the method is probably also adequate for preserving living virulent
cells; but whether t.b. underwent the full-fledged development visualized
for plague, anthrax, tularemia, and brucellosis is still equivocal.

Malleomyces mallei, the etiologic agent of glanders, was studied
by the NIIEG group; M. pseudomallei, a related orgonism which causes
melioldosis, possibly also was investigated.

ﬁne,offthe_Communist Party's rise to power,*épizooticé of gleanders
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ravaged the equine population, and an extensive eradication progream was
undertaken by the military veterinary service; 395/639/ this move led to
esteblishment of the Military Veterinary Scientific Research Institute

of the Armed Forces. Its staff investigated glanders, among other animal
infections, at least until 1946, despite Soviet claims that the disease
had been eradicated at a much earlier date. 343/395/558-560/ Melioidosis

is said not to occur in the USSR, although there is substantial evidence
that its epidemiology has been explored. 343/ Considerable information
on glanders and melioldosis useful to BW has been gained by Soviet
scientists. The viability period of the organisms in soil, water, body
exudates and excretions, and cadevers is known; transmission routes of
M. pseudomallei to humens from rodents and arthropods have been studied;
and statements to the effect that infection can occur through the
respiratory passages suggests investigation of that aspect. 347/613/724/
In eddition, the two diseases ere included in Soviet listings of probable
BW agents whose use by aerosol can be expectéd. 9/347/716/ There is no
evidence that NIIEG undertook a vaccine progrem on either microorganism;
stated in 1947 that nothing new on glanders prophylaxis had been
( forthcoming in 15 years. 169/ It is a metter of conjecture to what
degree mass propagation and preservation techniques worked out for the
other bacterial pathogens et NIIEG were applied to glanders or nelioidosis,
but | eanimal infectivity studies on M. mallei are consistent
with agent screening and, possibly, the laboratory evaluation stage. L24
A recent Soviet review of melioidosis took cognizance of BW-related
research on this disease in:the United Stetes and set forth problems to
be solved in establishing a defense against its employment as a weapon.
724/ Among the tasks enumerated were the application of fluarescent
serological techniques to rapid diegnosis, development of an aerogenic
vaccine, therapeutic provisions for respiratory and radiation-complicated
infections, and deep-vat cultivation methods for volime production of the
organism. If this review furnishes a valid picture of the state of
knowledge of melioidosis in the USSR, the development of M. pseudomallei
as an agent has not advanted far. It is unlikely that a public health
writer, as was the reviewer in this case, would be fully awaré or [
progress in offensively oriented work; but “his recognition of the serious
gaps in defensive information possibly indicates a low order of research
in general, because the intensity of effort in offensive and defensive
BW investigations is often parallel.

SRR TP

NITEG's staff apparently meintained a nominal interest in two other
bacterial species, the diphtheria end typhoid fever microbes. While
diphtheria may have been investigated more in connection with studies of

its tcxin

published from NIIEG on the properties of

idantigen fraectionated from the typhoid bacillus, .
he ‘search for an improved immunizing agent. 42l/

.exploited in attempts to devise a technique for
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This research not only demonstrates Soviet concern with enteric infections
as BW agents to be used against the USSR, but raises the possibility that
typhoid may have been among the diseases whose offensive potential was

evaluated.

The typhoid organism does not produce a toxin in the eccepted

but the marked emphasis in NIIEG's publications on the mechenism of
true bacteriel

sense;
allergic reactions to typhoid entigens, as well e&s to the
toxins, suggests the possibility that interest ley in isolating from
Salmonella typhosa & toxic fraction, or endotoxin, analogous in systemic
effects to the well-known exotoxins elaboreted by certain other becteriea.
415/424/691-693/ The enteric group has not been considered by Western
scientists to be useful for BW purposes, but typhoid and dysentery are 1vwo
diseases, among others, against which the USSR believes defensive measures
should be developed. 2/3&1/ They and the peratypholds are elso arong the
infections ellegedly disseminated during the Vozrozhdeniye Island field
triels of 1937. }Z/ With a few exceptions, work on these diseases reported
in Soviet journals is not strongly suggestive of either an offensive or
defensive support progrem. An erticle submitted for publicetion in 1948
described one of the earliest recorded investigations of en eerogenic
vaccine. It pertained to immunization by edministering typhoid vaccine

and dysenteric toxin through the lungs. 69U In 1959, Soviet veterlnerians
employed eserosols of representative paratyphoid species to infect sheep,
calves, mice and rabbits, establishing in same instences an enhanced
susceptibility of enimals to these organisms by the respiratory route. égg/
591/ 1In parallel experiments by members of the same group, fluorescent
antibody techniques were used to detect typhoid and peratyphoid contamination
of meat products from arttficidll]y infected animals. g&@/ Typhoid
microorganisms have also been utilized in exploring tagged antibody pro-
cedures for identifying pathogens in military surroundings. 581/ Other
serologicel tests, carbohydrate fermentation, and physicel separation
methods have been adopted experimentally in recent years, particulerly by
armed forces workers, for quickly detecting typhoid, dysentery, and the
paratyphoid microbes. ;&/Egi/éié/ The effects of rediation on irmunity

to paratyphold diseases is another natter of recent concern. gz;/ Despite
this flurry of activity, there is no fimm evidence to date that the enteric
bacteria have been chosen for offensive BW development in the USSR; but it
appears likely that they have undergone some foim of cgent screening.
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Bacterial Toxin IW Agents.-- At least one of the bacterial exotoxins

was studied by NIIEG, but whether other substances in the same category
were investigated is not yet clear.

Political refugees from the Soviet Union contend that botulinum toxin
was one of the earliest cendidates for agent development, chosen primarily
beceuse of its potential effectiveness by ground, eir, or water dispersion.
29/343/ Unconfirmed reports state thet a purification process and sultable
disseminating media were two najor problems encountered in the preliminery
investigations; by 19%0-Ll, studies on agent properties were allegedly in

progress_end the toxin wes purportedly being stoclpiled. 5/29/
irector of Sovict

BW rescarch in the mid-1930's, established an extensive program of botulinum
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prophylaxis and therapy between 1929-33. 17/343/ His work is still cited
by present-day Soviet authors. 140/260/ is said to have seen
22[ ceses of botulinum intoxication in huméns, and his computations on

comparative fatality rates among treated cases and untreated controls are
one of the few hints of suspected human experimentetion related to BW in

the USSR. 343/

Botulinum toxin and the other exotoxins produced in tetanus, diphtheria,
gangrene, Staphylococcus food poisoning, Stachybotrys intoxication, and some
forms of dysentery offer hypothetical edvantages as BW agents. Because they
are not communicaeble, their employment can be visualized in tactical military
situations for which the infectious diseases are ill-suited because of the
hazard from the natural spread to the armed forces which use them. Within
certain time limits, the duration of toxicity can be controlled by readily
aveilable decontamination equipment or environmental degredation processes.
The most serious drawback to BW epplication &p the toxins, as a group, is
their unknown degree of effectiveness when introduced into the body by other
then a netural portal of entry, e.g., toxicity when inhaled as an aerosol.
There are many indications, however, of Soviet concern over the possible
use of these substances, especially botulinum toxin. 2/ The latter is
almost inveriably discussed in BW defense training literature on agents.
Militery researchers have instituted en eerosol program for the avowed
purpose of evaluating ". . . immunity in humens against respiratory
infectlons with botulinum and other less effective bacterial poisons."
s5k2/556/ Among the factors which suggest & strong Soviet defensive, and
possibly offensive, interest in botulinum toxin as a BW agent are the
search for rapid diagnostic techniques and polyvalent botulinum toxoids
and entisera; 140/260/264/527/ the reported plans for immunizing contingents
of the population egeinst botulism; 233/259/ and the eerosol work. 78/83/

o1/262/

Soviet eauthorities on botulinum poisoning stete that the toxin
produces illness following edministretion under the skin, orally, and vie
the respiratory systenm. 1%9/ Reference has been made in Soviet literature
to & humen patien! with pulmonery botulism. 696/ Studies on active and
passive Immunity to airborne toxins at the Military Medical Academy imeni
Kircv show that inhaled botulinum toxins .type A and B cause fatal intoxi-
cation in mice and guinea pigs; in these investigations the possibility of
deeth from orally induced disease cannot be completely ruled out. A higher
level of active or passive immunity was found to be needed for protection
against respiratory exposure than for parenteral routes of entry. 5hk2/556/
In nature, the oral intake of toxin is responsible for most cases of
botulinum poisoning, but Soviet writers note that experiments have
demonstreted "wound botulism" in men. 140

697/ It has been cleimed that toxicity
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is several thousandfold more pronounced by the respiratory route than by
mouth. 762/, The possibility of initiating disease by combining toxin
producers such as the tetanus and gangrene microbes with fragmentation
munitions, that is, bombs and artillery shells, has also been described

in Soviet writings. ;EZ/ It is considered most likely, however, that
toxins would be selected for BW development on the basis of theilr relative
degree of absorption through the lungs in keeping with modern concepts of
mass dispersion of toxic or infectious material by ailr; ingestion, in the
case of botulinus or Staphylococcus toxin, would provide & bonus effect.
By this criterion, botulinum poisoning would probably be the agent of
choice. The effectiveness of airborne diphtheria, tetanus, gangrene, and
other toxins is unknown; and little evidence is available of Soviet
attempts to determine this factor. Programs comparable to the botulinum
ecerosol work in Leningrad have not been detected.

Hirsch included tetanus emong the diseases tested for BW properties
by the Gorodomlya Island groun in 1937, but he did not specify wvhether
toxin or the intact organisms were used. }Z/
from the Military Medical Acedemy in Leningrad revealed in 1958 tha
for some 5 years they hed been evaluating a dry tetanus preperation
and other undisclosed toxoids for immunizing animals aerogenically.
These workers expressed a belief that serogenic immunization will
eventually be applied to diphtheria, among other human end eanimal diseases
nentioned. 67/ An attempt was mude to protect against Shige dysentery
by adnministering toxin through the respiratory tract. G694/ Combined
toxoids under develooment in the USSR for parenteral use generally include,
ut are not limited to, Components for tetanus, di htheria, and botulinum;

The claim is made that production
methods were successfully ccmpleted in 1958 for unidentified tri-and
tetravalent anzerobic- toxoids. 250/ Several references pertaining to
aerogenic immunization point up the probeability that emphasis will be placed
on the dry toxoid forms as is the case with the bacterial wvaccines. 267/
480/542/ No data.are available on which to judge corresponding Soviet
progress in obtoining active, stable toxins. Because the technology of
produclng foxins and toxolds is similar, partially purified products
almost cexrtainl havg Ybeen prepared as one step in toxoid manufacture,
but there i y-dence that the becterial toxins have been crystallized




ol o

Cer e —

[
The pathogenicity of bacterial toxins as a group has received
considerable attention in the Soviet literature; for example, there are
signs.that botulism pathology came under serious study as early as 1933
with continued present-day emphasis
230/480/56k4/575/696/ 1In selected instances, the action of toxin mixtures

is seen to be under investigation, although details of the work are still
lacking. 138/566/ Current experimentation in the USSR on rediation
effects on immunity mechanisms and microbial infectivity has been extended
in limited fashion to bacterial intoxications. An increased sensitivity
to toxins reportedly exists in tetanus, some forms of gangrene, and
Staphylococcus poisoning following irradiation. 21&/ No comparable data
are available on botulinus toxin. o

An outbreak of a newly recognized disease occurred in the Ukraine in
1930, resulting in the reported death of some 30,000 horses before control
measures were devised. The causative factor, a hemmorrhagic toxin produced
on decaying straw used for animal fodder, was finally attributed to the
fungus, Stachybotrys alternans (Stachybotrys atra). 343/ Intensive study
of conditions for toxin formation and alleged success in extracting and
crystallizing the active principle suggested the possibility of Soviet
exploitation of the material for BW purposes, particularly since reference
©o the toxin in scientific publications from the USSR declined markedly
after 1948. 56/699/700/ Soviet sources state that the disease is cormon
in humans as well as horses. U488/ Figures on its prevalence are lacking
and the manner in which this ailment is transmitted to humans, and its
2ffects, have not been well studied in the West. Ingestion of contaminated
cereal grains and the handling of moldy hay are believed to produce human
symptoms similar to those seen in horses. Zgg/ There is no real evidence
of development of Stachybotrys toxin as an instrument of BW, although
"forage poisoning" was included in a 1940 Soviet text of defense of

domestic enimals egainst chemical warfare. 669/

Whereas attempts to cause illness in cattle with the toxin were
dreviously unrewafding, according to Soviet writings, an epidemic affecting
4,000 enimals was recorded in the Ukraine during 1958-59., T0l/ This
extension of the disease, or a variant of it, to cattle under natural
circumstances could conceivably prompt an evaluation of Stachybotrys toxin
as an entilivestock BW agent; that exploratory research may already have
been conducted is suggested by the earlier use of cattle in defining the
spectrum of animal susceptibility. The recent literature reveals that
vork is underiway at the Moscow Veterinary Academy on the influence of
nutritional factors in toxin elaboration by this fungus. 730/

One other type of intoxication has been described by Soviet military
scientists in such a way as to raise the possibility of BW interest. The
disease results from infection with Toxoplasma gondii, an intracellular
protozoean parasite of animals. In the USSR, the illness is reportedly
communicated to humens through contact with the domestic animals or by

- 95 -




! consuming rew animal products; the systemic infection is said to be
accompanied by excretion of a toxin which affects the central nervous
system. According to Soviet studies since World War II, the causative
agent can be transmitted experimentally by ticks or by contact with "all
mucous membranes and slightly injured skin." 735/ Whether the organism

’ has been propagated successfully in vitro is not known, but the transmission
studies suggest that sufficiently purified cultures are available to carry

out extensive laboratory investigations.

Viral and Rickettsial BW Agents.-- Publications originating at NIIEG d
give no hint of virus or rickettsial research at the institute; yet,

certain of its investigators were.well grounded in virology, as other

articles demonstrate.

710/”

not

The tranéitionﬁfrom bacteriological experimentation to virology is
accomplished quickly;

zsthe institute

Thus, there is indirec 3
In Kirov was dctive to some extent in the field'o ology. No indications
are found of the:type of viral or rickettsiel organisms with which the NTTIEG
workers were femiliar, other than encephalitis, foot-and-mouth discase and
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sinfluenza. It is a reasonable conclusion that such research would progress
slovly until after the technology of mass-propagating the bacteria of
plague, anthrax, brucellosis, eand tularemia was firmly established. It
follows that any real emphasis on viral diseases probably came in the late
219hk0's, and early 1950's, before HNIIEG's leading investigators vere re-
assigned elsevhere. Thus, over a span of several yeers, conditions at the
institute were presumably favorable for obteining data on viral and/or
rickettsial agents for use in BW. On the basis of Western experience, the
screening of a number of potential agents can be accomplished in the course
of & very few years, but development of mass production processes gencrally
toke longer than the time apparently available to NIIEG before its postulated

reorganization about 1952.

Military elements in the USSR today openly acknowledge little effort
in laboratory research which would add measurably to development of viruses
and rickettsiae as BW egents. By and large, this work is cerried out in
institutes of the Health Ministry. lOO/ Clinical and epidemiological
aspects have aroused militery interest for meny years, and medical service
teams have been in the forefront of programs to combat newly recognized
virus and rickettsial infections. The discovery of boutonneuse fever foci

in the Crimea in 1936 set off a nationwide survey of certain endemic diseeses
which to thet time had received scant attention.—

from the Militery Medical Academy explored the tick-btorne neurotropic virus
infections and spotted feverlike rickettsioses on expeditions beginning in
1937-38; 34/43/121/628/ auring the same period | studicd the
epidemiolozy of viral hemorrhagic fevers; 1.20/512/ ond military veterinarians
vere investigating the equine encephalomyelitis viruses. 560/ In more
recent yeers, the medical service has given some attention to lymphocytic
choriomeningitis, Japanese B encephalitis, and clinically related but ill-
defined encephalitides. 323/538/550/713/ The various arthropod=spread
virus and rickettsial diseases are still serious problems in the US3R, but
nuch of the actual research on them has been taken over by the health
agencies. 229/%QZ/§§E/222/ In the course of epidemological studies, date
have been compiled on possible routes of agent transmission to humans and
animels, other than the usual erthropod vector involvement, vhich could
have a beering on BW plenning. "“Artificial peripheral infection! of sheep
and goats with tick-borne encephalitis has been successfully tried, and the
inhaletion of conteminated dust or airborne droplets in hemorrhagic fevers,
Q fever, Venezuelan equine encephalomyelitis, and allied diseases has been
tentatively incriminsted in cases of human illness. 341 120/320 322/509/

Attempts are under
wvay to devise reliasble diagnostic ‘end prophylactic procedures, to clarify

means by %hich organisms of the tick-borne encephalitis group are distributed
in neature, and to understand their biological charecteristics and differences
in an“isglated environment, that is, by tissue culture. 1.60/215/2k6/718-721/

ST




723/ These efforts apparently are not far advanced, notwithstanding the
passage of some 20-odd years. Soviet investigations on the less common
rickettsioses, viral encephalitides and hemorrhagic fevers, as, a whole,
are generally felt to be in relatively early stages as regards one or
more important aspects of epidemiology, prophylaxis, or therapy. }99/
120/133/239/270/ Soviet knowledge of these infections has not apparently

progressed to the point that the etiologic agents could be employed
effectively in BW.

The possible significance of viral and rickettsial diseases to warfare
is recognized in Soviet writings. 100/512/ The viral encephalitides,
including Russian spring-summer, Japanese B, and the equine varieties;
typhus and Q fever rickettsiae; and psittacosis and yellow fever viruses
ere classed as likely agents. Influenza, Rift Valley fever, mumps, and
dengue ere said to be doubtful candidates. 9/347/403/ The incompletely ]
understood hemorrhagic fevers are not often mentioned with regard to BW.
Typhus rickettsiae were probably the earliest members of this group to
be studied in the USSR. ;g;/ With the advent of an edeguete vaccine and
measures for protection of troops against louse infestation, research on
this disease had been at a relatively low intensity; recent work apparently
relates largely to a search for improved vaccine strains, limited effort
to incorporate & typhus entigen into combined immunizing preparations. end
evaluation of radiation effects on the experimentally induced disease.
240/L473/LT77/ There is no solid evidence that cherescteristics of the
causative microorganism have been assessed under laboratory or field
conditions simulating BW employment.

Q fever is still a public health problem in the Soviet Union, &ad
considerable research was conducted in the 1950's on its epidemiology,
notably transmission routes and preservation under natural conditions,
and on environmental disinfection procedures. 300/308/317/320/478/481/
The Military Medical Acafemy has shown a mild interest in combining & Q
fever antigen with the NIISI polyvaccine, but nothing suggestive of agent
development, or even undue concern with defensive measures, has been
found in the case of Coxiella burneti. 253/ :

PSR

The ornithosis viruses supposedly beceme endemic in the USSR only
in recent years, but their study goes back at least to 1943. 507/514/
A center for research on psittacosis and allied diseases has been
organized at the Institute of Virology in Moscow, and intensive work on 1
psittacosis virus aerosols is now under way. With the IVK-1 chembver,
information on the behavior of infective clouds hes been collected, but
the extent to which results are exploited for BW experimental purposes
is still unknown. Using liquid mouse-lung suspensions and white nmice
as the test animal, preliminary studies determined such factors as LD50,
temperature and humidity effects, particle size range, and optirmm
exposure time. 503/29&/ Techniques and equipment for aerosol sampling
were devised concurrently. .503/. Supplemental investigations have been
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conducted on infectivity and growth of the virus in various animal tissues
and in tissue cultures, 2&1/722/ therapy with antibiotics on animals exposed
via the respiratory tract; 507/ the relative pathogenicity of different
virus strains; 490/ psittacosis epidemiology; 508/5l4/ and resistance of

the microbe to diverse physical and chemical disinfection techniques. ggg/
The most recently recorded work purportedly showed thet psittacosis virus

is released through the respiratory tract during systemic infection in
monkeys inoculated intratracheelly. 712/ Humen infection with psittacosis
virus arises most often from close contact with diseased birds, and
transmission by air is well established. From this stendpoint the aerosol
research under way in the USSR goes beyond the practical needs of epidemiology
While still consistent with public health interests, the program supplies
data obviously pertinent to BW agent development. §g/717 Because
standardization of experimental variables appears to be the prime objective
of the aerosol investigations revorted to date, the over-ell effort is
judged to be preliminary, and not yet capable of yielding information
translatable to employment of psittacosis virus under field conditions.

Yellow fever virus is a potentially good antipersonnel BW egent which
does not occur neaturally in the Soviet Union, and evidence is scarce of
any extensive research on the diseese. Only review articles on yellow
fever'are found in Soviet scientific literature, although foreign journal
data are examined closely by Soviet workers. 347/502/536/ From studies
of Western documents, the conclusion has been reached in the USSR that
yellow fever virus should be regarded as a probably EW agent whose
employment in aerosol fomm, in addition to transmission by mosquitoes, can
be expected. 9/3%7/403/ MNothing is known of research on the offensive
aspects of this virus, end few instences can be cited of defensively
oriented work. Only recently have attempts been made to incorporate live
yellow fever virus into experimental combined veccines, and these studies
are apparently still concerned with compatabvility of entigen mixtures.
134/135/ As far es is known today, eerogenic irmmmnization trials have
not included this pvarticular virus, althouch yellow fever is zriong the
diseases for which a successful respiretory vaccine is predicted. 267/
Preliminary investigations of radiestion effects on virus infections
reported in 1957 included yellow fever, but no follow-up research has been
noted. 274/306/ The experimental application of rapid detection technigques,
disinfection procedures, end related cdefensive measures seen in the USSR
for other potential agents has not teen extended openly to yellow fever;
but the recent review articles by military scientists and indications of
future research suggest 2 mounting Soviet interest in this virus as a BW

agent. 711/

There is little couse to suspect that agent research is in progress
on other representative virus and rickettsial diseases, even thouzh some
of the virel forms are receiving a disvroportionate emount of investigative
effort. Poliomyelitis and influenza fell within this category, probably
because of the wicdesprecd immunization progrems prompted by the eppearance
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of Asian influenza and discovery of more effective polio vaccines. The
influenza organism probably also serves as a simulent for the more dangerous
human viruses in working out techniques and equipment for ezerosol
experimentation and mass humen aerogenic vaccination. 269/ There are
several recent instances in which this virus has been utilized by the health
agencles to evaluate chamber design, aerosol dispensers, collectors, and
detection or disinfection procedures. 200/296/486/506/523/524/ Mo evidence
is at hand that military scientists are similarly engaged in the virus
eerosol field, even with influenza, and the work reported so far from public
health institutes primarily concerns methodology.

Smellpox virus is considered a logical candidete agent for airborne
delivery, but Soviet exploration of the BW potential of this entity is not
freely exhibited. Along with some other diseases, smallpox has been singled
out for future aerogenic vaccine investigations, implying et least a
defensive interest. 46/267/ Little current research is evident with the
virus aside from re-examination of conventional vaccine strains and limited
efforts by military workers to combine the live antigen with other

prophylactic preparations. 245/ 552/

Rabies and the rabies-like diseases are being studied from the
standpoint of epidemiology and improved prophylaxis, yielding from time to
time information of possible BW value. Strains of viruses serologicelly
related to rabies have been collected in Arctic regions, such as, the
"Dikovanie" or "polar madness" viruses. These, along with other little
known encephalitides of enimals in the fer north, offer a reservoir of
potentially new agents for exploitation. ;g&/?lh/ With respect to rabies,
itself, a recent paper described virus penetration of uninjured nucous
nenbranes of the nose and eye in animals exposed to droplets of infected
brain tissue. 319/ Research of this type is not known to have a BY
objective, although the data could be so utilized. There are no indications
at this time that the rabies virus and related organisms have been sSubjected
to evaluation as agents im the USSR.

Unique BW Agents.-- There is no indication of Soviet development of
unique biological agents, such as, microorganisms differing markedly, as
a result of laboratory treatments, from those of the seme species found
in nature. Research on live vaccine strains has been directed toward
selection of avirulent forms rather than organisms of enhanced virulence.
The manipulation of genetic mechanisms to produce a pathogen refractory
to the immunity bestowed by conventional veccines probably does not lie
within present Soviet capebilities. Intentional development of microbial
tolerance for physical and chemical disinfectant rieasures is not described
in any available Soviet work, although an example of increesed antibiotic
resistance in plague cultures has been recorded. 231/237/ The simultaneous
use of several biological agents to facilitate infection and confuse ,
diagnosis is visualized in Soviet writings; 12/403/612/ 1in only one instence,
however, does the literature reveal an investigation of deliberate mixed

- 100 =




padds g

infection, namely, superimposed brucellosis and Q fever. 715 Limited
research on the physiological action of toxin mixtures was noted previously.

'138/566/ While the exposure of apnimals to combined type A and B botulinum

toxin was a feature of aerosol challenge work at the Military
Medical Academy, the eerogenic vaccinations carried out at that establishment
so far heve not included mixtures of living bacteria. 268/542/556/
Contemporary research on volyvalent live vaccine is expected to provide
information of some value on concurrent infection, particularly with respect
to either suppression or potentietion of one disease type by the others;

but the absence of the virulence factor in these living antigens is pre-
judicial to experimental results as far as development of BW agent combin-

ations is concerned.

BW Agents and Ionizing Radiation.-- Considerable emphasis in Soviet
writings is placed on ionizing radiation as an adjunct to biological agent
dissemination, a factor interpreted in intelligence circles as possibly
indicative of research on combined RW-BW weepons. 12/275/612/726-727/
Novel thinking is apparent in the Soviet concept of incorporaeting isotopes
of low radiation levels into living, infectious microbes,

The combination of biological agents with
radioactive substances is no less probable. Radioective radiation, as
recent investigations have shown, does not affect the growth, proliferation,
or pathogenic charecteristics of the pathogens of various infections. The
nicroorgenisms are cultured just as easily on media containing radioactive
substances as on ordinary media. It has been proved thet radioactive
isotopes of chemical elements are assimilated by the microbial cells end
enter into the composition of the substances from wvhich the microbial
body is built, while not curtailing or eltering its vital activity. At
the same time, radioactive radiation vitally effects humean and animal
organisms. Independent of the method by which the organism is subjected
to the action of radiocactive substances, as a result of external ir-
radiation or the ingestion of them, a sharp reduction in the activity of
the natural defegse mechanisms, and evidently their barrier functions
above all, was noted . . . It is possible that a comparatively small degree
of contemination by effect radiation will be sufficient to allow pathogenic
microorgenisms to venetrate the organism more easily . . ." 612/

Within the past year, the prevaration of radiocactive anthrax bacilli
and influenza virus has been claimed by Soviet scientists. 579 728/
Whether the intensity of radiation in these instences (535,P is
sufficient to depress body defense mechanisms is uncertain. Almost all
Soviet work on (i) proliferation of live vaccine streins, 273/ (ii)
susceptibility to infection by representative bacteria end viruses 270/
273/297/306/331./473/ and (iii) the lowering of irmunity levels after
exposure to radiation has beer conducted with total irradiation at or near
the lethal dose. 272-274/592/729/ Hence, there is no assurance that the
problem has been overcome of combining candidete BW agents with isotopes
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which will decrease host susceptibility without impairing microbial
pethogenicity. Evidence is totally lecking of any success in combining
bilologlcal agents with radiological or other injurious materials, such

as, chemical agents, as components of a finished weapons system; recognition
of the value of such mixtures in warfare is clearly shown In Soviet documents,

however.

Fungal BW Agents.-- The potential employment of pathogenic fungi is
mentioned infrequently din Soviet BW literature, although on one occasion
& writer surmised from hils study of the literature that the Western powers
maintain an agent development interest in two members of the group,
Coccidioides immitis and Histoplasma capsulatum. 2/ Military scientists
at NIIEG and the medical ecademy in Leningrad have not openly exhibited
concern with either offensive or defensive problems involving the fungus
diseases. There are nc indications that specialists in mycology were
assigned to NIIEG; moreover, published research from both that institute
and the medical academy, although broad in scope, does not disclose eny
evidence of experimental programs over the years on the medically important
fungi. Much the same can be said for the military veterinery agencies, with
the previously noted exception of Stachybotrys alternans intoxicetion. The
effectiveness of ccccidioidomycosis, histoplasmosis, and related diseases
2s BW implements has never been fully established. Because of the low-grade
chronic illness usually resulting from such infections, the causative 1
organisms ere not considered ideally suited to present-day warfare. There {
is nothing to suggest that these microbes have been given BW agent status 1

in the USSR.

Arthropod-Vector BW Agents.-- The use of arthropods to disseminate
biological agents to humans and animals is well understood in the Soviet
Union; measures to combet disease vectors released or the populace, food
crops, and livestock occupy a prominent place in BW defense instructional
materiel. 9/11/3W7/403/609/611/ From the offensive standpoint, unverified
reports allege that encephalitis-infected ticks and plague-contaminated
fleas were airdrooped during field tests in the USSR just prior to World

ver I11.17/35/ N t
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Vozrozhdeniya's 1937 BW trials, is known to heve been exploring
the transmission of tularemia by ticks, mosquitoes, horseflies, and fleas ]
during the same period. 17/146/173/ Confimmetion is lacking that this '
and similer research of the late 1930's was actually sponsored For BW
purposes; nevertheless, the accelerated post-1936 public health programs E
on arthropod-borne diseases by g
undoubtedly provided much background date which could be utilized in .
selecting candidate vector agent combinations. 121/733/ Methods of mass- r
rearing representative arthropods and techniques for artificially infecting
the larval forms by membrane feeding were perfected in 1942-43. 121/307/
326/ This accomplishment permitted controlled studies on flight range end
dispersion, viability, and the fate of microorganisms introduced into either
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natural or unnatural vectors. It paved the way for data on the following
unusual host-parasite relationships, among others: for the louse, Q fever,
tularemia, poliomyelitis, and spring-summer encephalitis; 146/307/326/

for the horsefly, anthrax and tularemiz; Z;i/ for the mosquito, tularemia
end spring-summer encephalitis; 146/733/ Tor the bedbug, plegue and typhus;
146/ for the tick, plague and brucellosis; 146/347/ end for the mite, Q
fever and tuleremia. 146/ Experimental transmission is still under way
in the USSR, but current work appears to be directed more toward the role
of ticks as carriers of encephalitis, brucellosis, and Q fever. 312/317/

481/594/719/734%/

A compilation of Soviet research of the type equally applicable to
public health and BW arthropod problems was included in a recent intelligence

report. 146/

Although propagetion of various arthropods in the laboretory was a
mejor research objective of the 1930's, little has been learned of Soviet
establishments for mass rearing. §§§/733/ Visiting U.S. entomologists
have had only limited access to these facilities. 732/ From the standpoint
of published work, the outstanding organization in this field is the
Institute of Malaria, Medical Parasitology, end Helminthology, Ministry of
Health, Mcscow. 146/ The armed forces are not lmown to maintain an
installation for furnishing arthropods, but the apparent need for considerable
numbers of vectors in experimentation at the Military Medicel Academy

suggests the existence of an internal supply source. 133/410/547/ One
phase of the Acedemy's program provides the only clearly discernible instance

of present-day military research possibly relating to the BW use of disease
carriers. A series of field trials on flea eradication with hexachlorane
smoke wes carried out on a "polygon" at Tyup-Bogetskiy near the Arel Seca

in 1956. U410/ This work is consistent with the Acadeny's nmission of BW
defense, since portable ecerosol smoke pots with the limited effective range
of those utilized in the tests apoear well suited for decontaminating the
irmediate vicinity of a suspected biological munition. The extreme

isolation of the site chosen for these triels also points up the possibility
that infected fleas or other arthropods were used, conceivebly in conjunction

with a delivery device. 653/

There is little evidence on vhich to predict a Soviet choice of
arthropod carriers for BW purposes. Relative research emphasis over the
years follows the pattern seen in other nations, that is, mosquitoes, ticks,
fleas, horseflies, and sandflies in descending order. 146/ Final selection
would probably be dictated by the microbial asents to be employed, out the
versatility of mosquitoes and certain ticks in spreading disease suzgests
that these two would receive strong consideration. Pronounced concern in
the Soviet Union with biological aerosols is indicative of primary interest
in airborne dissemination; presumably erthrovod release of agent would play
a secondary role in develonment of BW weapons. A thorough evaluation of the




state of Soviet entomological knowledge warranted the conclusion in 1959
that a capability does exist 1n the USSR for solving the many technical

problems involved in such development; 146/ to date, however, there is no
firm evidence that vectors of disease comprise a significant part of the

EW effort.

Antilivestock BW Agents .-- Estimates written in recent years reflect
the intelligence view that BW research in the USSR includes biological
agents against livestock. 18/28/ Two animel infections are singled out
as those most likely to have been considered, foot-and-mouth disease (FMD)
and rinderpest. 18/737/ Several factors were apparently influential in
shaping this position: IMD was studied intensely at the Lisiy Island Branch
laboratory of the All-Union Institute of Experimental Veterinary Medicine,
an establishment vhose activities are believed to have been oriented at one
time toward BW; §§/ I'MD virus was among the first candidate agents
investigated on Gorodomlya Islend, the directing installation for Vozrozhdeniyeo's
field trials, according to the Hirsch report; lZ/ an appreisal of Soviet
research on rinderpest concluded in 1954 that much of the effort could be
applied directly to development of the causetive virus for warfare; T37/
end, lastly, the extreme vulnerability of livestock on the North American
continent to FMD and rinderpest was felt to argue persuasively for selection
of these diseases. 18/737/ A more recent examination of FMD research in
the USSR reaffirmed the earlier position that the Soviet antianimal progrem
probably gives high priority to development of this virus for agent purposes.

738/

Lo

Gl
an ot

NITEG's agent development program is not known to have considered
animal targets, although some of the institute's researchers were officers

of the veterinary service

Certain infections which NIIEG explored, presumably from the standpoint
of antipersonnel EW, a159 fall within the antilivestock category, such 2s,
anthrax and brucellosis. The technology of producing microorganisms in a
suiteble state for use against humans does not vary merkedly from that
concerned with animal populations, even though the mode of delivery and

agent dispersion may differ widely. Hence, some aspects of NIIEG's work
conceivably could have supported an antilivestock program. The part in BW,
if any, played by veterinarians of the Military Veterinary Scientific ‘

Research Institute (VVNII-KA) and the Military Veterinary Academy has not ’
been resolved. and other authorities on livestock
diseases affiliated with the ammed forces veterinary establishment provide

& reservoir of knowledge and experience on hog cholera, rinderpest, botulism,
glenders, and the equine encephalitides. There is no information to date
linking either VVNII-KA or the Veterinary Academy with NITEG and Vozrozhdeniy2
Island. It seems probable, however, that any field testing of animel agents
on the island would involve veterinarlans of the armed services, because the
Arel Sea installation is under military Jurisdiction. 62/63/65/66/
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The expenditure of manpover and resources for veterinary research in
the civilian agencies, centered largely in institutes of the Ministry of

Agriculture and the All-Union Academy of Agriculturel Sciences, appears

to be compatible with the discase problems which exist in the USSR today.
y important FMD,

liajor effort is directed toward control of the economicall
hog cholera, anthrax, brucellosis, and Newcastle disease; 175/ & high
degree of research capability has been displayed with these infections.
£§/ Openly exhibited activity on rinderpest, claimed to have been
eradicated in 1927, is now largely limited in the health agencies to
production of enough vaccine to meintain a Buffer zone of immune animals
along the border of countries in vhich the infection is still endemic.
Zé}/ Exchange delegates from the United States, having toured most of

the civilian veterinary research centers of recognized impottance in the
USSR, found no indication in 1958 of other than legitimate animal disease:
investigations. igé/lSh/lzg/ The current Soviet scientific literature,
nowvever, reveals a deepening interest in measures for defense of livestock
against airborne microorgenisms; & groub of veterinarians whose
affiliation has not been disclosed

institute

reported in 1959 & series

of experiments on aerosol exposure of small laboratory animals, sheep,

and calves to Salmonella organisms in a newly developed plexiglass chember.
589/591/ This work apparently is designed to check out equipment end
techniques preliminary to rmore extensive studies, probebly on highly
pathogenic microbes; the paratyphoids employed so far mey be considered

2s simulants for these pathogens. 736/ Some of the same investigators

ere also applying the latest innovation in becterial detection methods,
fluorescent entibocdies, to rapid diagnosis of anthrax and the Salmonella's.
218/590/ This technique is under examination concurrently at the Moscow
Veterinary Acedemy for identification of hog cholerc virus. 563/ 1t is
felt to be indicative of Soviet thinking in temms of effective livestock
egents that the present exverimental aerogenic vaccines for humans will

be extended, acgording to 2 Soviet prediction, ". . . for defense against
other infections of man . . . and of enimels, rinderpest, hog cholera,

foot-and-mouth disease, tuberculosis . . ." 267/

The existence of animel pens and fenced enclosures on Vozrozhdeniya
Island strongly suggests that large domestic enimals are utilized in one
or more phases of the EW test progrem. fﬁ/ Swine, sheep, goats, cattle,
or horses, for which pens, rather than wire cages, vould becrrequired,
night serve several useful purposes, even though specific identity of
types cannot be made on the basis of presently evailable information.
These purposes include agent infectivity studies; evaluation of effective-
ness of munitions or other disseminators; production of small quantities
of agent; and production of irmune sera, (amma globulin, blood for culture
media, and other biologics used in research. Conventional Soviet work on
hichly contagious zoonotic diseases 1s conducted without the strict
ceographic isolation imposed in Western nations; because of the logistics
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problems inherent in Vozrozhdeniya's location, the presence of large animals

on the island is almost certainly indicative of sensitive experimentation,

in all probability related to BW. With the exception of a few diseases,

- such as, hog cholera and rinderpest, smeall laboratory animals or mechanical
devices are generally satisfactory for aerosol viebility and cloud-travel

calculations, determining agent dispersion patterns from experimental

disseminators, and similar phases of development. Economy of operation

vould probably dictate use of livestock only in a critical phase, such as
final testing of agent infectivity on intended target animals under field
conditions simulating actual employment. Accordingly, the presence of large
domestic animals might well be indicative that a late stage has been attained
in development of one or more zoonotic agents in the USSR.

A firm conclusion regerding the diseases undergoing field trial cannot
be reached without knowledge of the kind of animals used, but certain general
observations may serve to focus attention on the more likely candidates.
Natural host-parasite relationships meke certain animels better suited then
others for studies on specific diseases; in a few infections only one type
of host animal is susceptible. In most cases, however, considerable lattitude
is permitted in substituting test animels, since goats, sheep, cettle, horses
and swine are susceptible in varying degrees to a multiplicity of potentially
good BW agents. Anthrax, hemorrhagic septicemia, brucellosis, Q fever and
pseudorabies (Aujeszky's diseese), for example, could be studied in edither
cattle or sheep, and in some instances goats and pigs; sheep and goats are
readily infected with the glanders bacillus, even though the organism is h
ordinarily a pathogen of horses only. Aside from the possibilities inherent
in a situation such as this, the presence of swine would point to vesicular
exanthema, hog cholera, or African swine fever, since these diseeses are not
reproducible in typical form in other domestic animals. Likewise, the
occurrence of sheep might indicate 1nterest in blue-tongue virus or Rift ]
Valley fever. Cattle would undoubtedly be chosen for experimentation on
rinderpest and malignant.catarrhal fever for the same reason. The cow is
also ideel for experimentation with FMD, although swine, and to a lesser
extent sheep and goats, are'mildly susceptible. The equine encephalitides
in nature are predominantly spread by erthropods to horses. The relative
affinity of these viruses for large animals by respiratory exposure, or some
other BW-related mode of transmission, is obscure; the susceptibility of
various small laboratory animals would probably preclude the use of horses,
vhich, in any event, do not constitute a prime target for antilivestock
warfare against the West. Thus, it is obvious that a rather wide range of
infectious diseases could be investigated on Vozrozhdeniya Island through
proper selection of livestock for agent development, and no clear insight
is had into Soviet preferences solely on the basis of agent studies which

might possibly be under way.

Animals éan be exposed to biological agents by routes other than
airborne. Inoculation of fodder, for example, is an effective means of
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spreading disease, especially in clandestine employment. Tissue products
from infected livestock are admirably suited to this purpose, since fully
virulent microbes, not always obtainable by artificial propagation, are
harvested from the natural host animal. Hog cholera, MD, and rinderpest
exemplify the disease states in which infective blood, exudates, and minced
organ tissues can be collected in satisfactory yield to provide either
material for dissemination or microorganisms for further experimentation.
It is interesting that the Hirsch report on Soviet BW noted that blood
drained from enthnax-imoculdbed cettle was dried to furnish an agent fill
for biological bombs in the World War II period. EZ/ Anthrax spores now
can be mass produced for BW purposes without using animal products, but
FMD, rinderpest, and hog cholera viruses still require animal tissue for
reproduction in virulent form. Artificial tissue culture suffices for
propagating some strains of FMD and hog cholera microbes, but rinderpest
is not successfully handled by this technique. Egg inoculation is not
generally satisfactory for harvesting viruses of eny of these diseeses:
Tissue culture competency in the USSR at present is of a low order, as
previously discussed; it seems likely, therefore, that large animals on
Vozrozhdeniya would be utilized not only for assessing the virulence of
selected agents, but also for production of experimental quantities of the
viruses of one or more of the three aforementioned diseases. Existence of
livestock facilities on Vozrozhdeniya tend to support the intellipgence
position that rinderpest and FMD heve been given consideration as BW agents
in the USSR. These facilities are also consistent with an ective interest

in the hog cholere virus.

Anticrop BW Agents .-- It was pointed out previocusly that no evidence
exists of Soviet interest in developing anticrop BW agents, even though
Western intelligence regards it as "possible" that an anticrop program is
under way. l§/§9/ Lacking specific information, one must resort to
vulnerability concepts in order to predict the ccurse of action which the
JSSR would probably pursue in ageni research. Tke rationale for this
epproach is that @evelopmental work would almost certainly entail the
dlanned exploitation of vulnerability of the most important of U.S. crops.
In the continental U.S., for exemple, wheat is considered to be most
susceptible to attack from black stem rust and potatoes to late blight.
rlsewhere in the Free World there are notzble exanples of vulnerable
strategic crops, such as rubber in the Far East and coffee in Central and
South America. In some instances small-scale clindestine attacks are
considered to have a highly destructive potential, not only to the crop,
but to the entire economy of areas so threatened. In contrast to anti-
versonnel agents, anticrop agents rely to a significant extent on secondary
and tertiary infections for their real destructive effects. This means
that exceedingly smell quantities may have a far-reaching impact. For
purposes of this discussion, consideration is given only to agents which
could cause severe crop losses in a relatively short: time, usually within

a single growing season.
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The biologic nature of the cereal rust pathogens, such as fungi
infecting wheat, oats, Trye, and barley, is such that they lend themselves
ideally to use as agents of biological warfare. Cereal rusts can be
obtained readily by growing the pathogens on susceptible cereal plants
under ordinary field conditions and collecting the infectious spores with
vacuum-type harvesting equipment. Therefore, agent production is limited .
only by the acreage devoted to it. Further, cereal rust spores are
sufficiently stable under ordinary environmental conditions to make storage,
delivery, and dissemination feasible. A BW attack employing cereal rusts
could be highly damaging to U.S. grain crops 1f cerried out on an extensive
scale under optimum conditions. It must be recognized, too, that even a
small-scale attack might cause appreclable damage during & period conductye

to a rapid build-up of the spore population.

On the basis of the established epiphytotic potentiel in the United
States, several other fungus pathogens are also possible choices for agent
development in the USSR. Potato late blight affords a good example; but
present control measures available to the farmer and several critical
inadequacies of the pathogen as a DW egent nmeke it a far less likely
selection than the cereal rusts for operatioabcaliainsd thatUnited.Btates.
Soviet writings on potato late blight are extensive, indicating that their
own problems in control of this disease have hot been solved. Work with
potato late blight appears less well developed in the Soviet Union than in
the United States and the United Kingdom, and Soviet kncwledge of its
epidemiology is appreciably less exact. An anticrop agent research progream
probably would include fungus rusts against maize (corn) and cotton, and
anthracnose and bacterial blight against cotton. Soviet experience with
maize diseases, however, is raether limited. Such pathogens as tobacco
blue mold and sugar beet leaf spot are possible but unlikely choices for
use against the United States. The very extensive publication in the USSR
on cereal smuts is probably a measure of the backwerdness of plant
protection, and illuswrative of continuing trouble with these diseases,
rather than an indication of interest in smuts as anticrop agents. Viruses
are not considered feasible for attack against crops, et least in terms of
their use for quick, decisive operational effects. Much the same is true
of insect pests and noxious weeds.

For several years, the USSR has produced highly potent herbicidal

chemicals of the 2, L4-D type and utilized them to control weeds in cereal

plantings. 152/ Small aircraft are comuonly used to disseminate

herbicides as small-droplet sprays at low-volume rates ccrmparable to those
adopted in the United States for weed control purposes. Although Soviet

use of herbicides has been on a much smaller scale than in the United States,
there are current indications that considerable effort is being devoted to
research on synthesis of new herbicides and to the production and utilization
of greater quantities of these compounds. Chemical agents are known to the
Soviets which could effectively destroy either broad or narrow-leaved crops.
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While it is doubtful that such materials currently pose a threat to free
world crops because of logistical considerations, they could assume real
importance in limited war operations. Furthermore, the Soviets are known
to have a significant number of agricultural aircraft equipped for the
effective dissemination of such chemical materials.

Trends in BW Agent Development.-- Steady improvement, both qualitativel:
and quantitatively, can be anticipated in most blological fields supporting
the BW effort.. The implications of this situation are threefold: a more
rapid rate of over-all progress in agent and hardware development; refinemen:
of infectious meterials already under consideration; and greater wvariety in
the type of biological veapons available for experimentel purposes. The
pronounced emphasis on virus and rickettsial diseases now displayed in the
USSR, both in human medicine and in the veterinary sciences, could bdbring
forth additional candidate antipersonnel and antilivestock agents. The
clear intention expressed in the Soviet literature to proceed from bacteria
to viruses and rickettsiae in developing aerogenic vaccines,ccombinéd
immunizing preperations, disinfectants, air sampling devices, and rapid
detection and diagnostic methods marks an apparent broadening of interest
with respect to the feasibility of employing representative egents from thes:
two pathogen groups. The adoption of modern technology for propagating
viruses and rickettsiae was seen to have lagged in the Soviet Union; howvever,
success in the use of tissue culture for the contemporary poliomyelitis
vaccine progrem, and for FMD emong the enimel vaccines, should intensify,
the application of this method to other microorganisms of BW importance,
narticularly with regard to production in voluze.

A broad conjectural view of agent development in the USSR, beginning
with the activities of Velikanov's Institute in the mid-1930's, suggests
a sequence of steps, or phases, which culmineted in the elaborete test
program probebly undertaken on Vozrozhdeniya Island. During the early
vears, in the thirties, a preliminary, end perhaps haphazard, screening
of potential agents was conducted. Botulinum toxin, one or more of the
aninel viruses, and several bacterial pathogens of humans were investigated
in the leboratory and disseminated in primitive field trials at the Aral
Sea installation. With the establishment of NIIEG serious efforts were
made to assess the BW properties of selected candidate egents. In what
may be categorized as phase I, & variely of infectious bacteria and their
toxins were screened for effectiveness in aerosol form against experimental
animals. In phase II, a technology was devised for processing large
quantities of at least four of these to & state suitable for agent purposes:
anthrax, plague, tuleremia, and brucellosis. Presunably some, or all of
them, were investigated on Vozrozhdeniya Island during this period. In
the late 1940's and early 1950's NIIEG's attention was diverted, in a third
phase, to screening of potentially good virus agents for use against men;
and in this-era the institute's scientists gained the experience in
. Vvirology which enebled certain of them to move subsequently into supervisory
ﬁpo;iﬁions»#ngyirological research establishments. Little significant
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progress was made in development of viral agents befcre NIIEG was
supplanted by & still-unidentified agency vhose current program places
emphasis on viral and rickettsial forms for use against humans and
animals.

At some point in this speculative but plausible series cof events,
the union of candidate biological agents to dispersing devices was
apparently made on Vozrozhdenlya Island.

_ Continued attention to aerosol technology end the properties of airborme
pethogens, the recently established programs of systematic sampling of
natural air microflora, and the high order of competency in theoretical
aspects of the movement of air masses .indicaté no lessening of emphasis on
the respiratory exposure as the primary means of employing BW agents. At
the same time, resources for exploiting the arthropod vectors of diseese
are such that an alternate weapons system utilizing these carriers seems a
likely possibility for the future, 1f not already in being. In keeping witt
the poor capebility of the plant sciences and the lowv level cf medical
research interest in fungus pethogens, there is no discernible trend in the
USSR toward development of the Tungi as agents of human, animal, or plant

disease.

Status of Weapons Devel5pment

According to information collected by German World War II intelligence,
an investigation of delivery and dissemination methods was begun at abous
the same time that Soviet research on biological agents got under way. lZ/
§§/ These early studies reportedly began with BW agent simulant field
trials at Volsk polygon in 1935 and were extended to Vozrozhdeniya Island
in 1936-37. Among the several means of releasing infectious material
purportedly explored during the period were "fog generatcrs™; aircraft suray
equipment for medium and low-altitude attack; contaminated metallic darts
for airdrop against troops; ertkropod-carrying bembs; and various devices
for covert distribution of microbes. Reasonably detailed descriptions are
available for certain of these items, but in no case has the actual:
existence of any of them been substantiated. Pear-shaved alurinum vessels
for use on asircraft were designed to hold either 25 liters of bacterial
suspension, ylelding 10 square miles of aerosol coverage (type BR-1), or
50 liters of dried -anthrax -spores (type BR-2), area coverage not specified.
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soviet planning for externally mounted 500-1000 liter containers of the
olague bacterium was also mentioned. Beyond this, experimental glass
aerial bombs designed either to shatter on impact or to explode above the
surface were reported, as were ampoules of dry agent for inclusion in
ertillery shrapnel munitions. For contaminating water sources with typhoid
end cholera, gelatin capsules, ice cylinders, and the so-called TZV-1 tube
with an automatic release mechanism were supposedly developed. With the
possible exception of a 250-léter BW aircraft belly tank said to have been

Euptured by the Germans and employed in their own tests with simulant agents,
apparently none of these weapons was ever observed or examined outside the

USSR.

In keeping with Soviet policy of complete silence on matters pertaining
to offensive BW research in the Soviet Union, no outright admission of
interest in biological weappns has been found in official statements.

zdmission can be inferred,

Tacit

L2 . « . The specialists in bacteriological wer strive to sow despair

and horror and to plunge the peoples of the earth into the Derk Ages with
their terrible epidemics . . . they forget that biological war, like atomic

wer, is suicide for the country that begins it, since the heans of
bacteriological attack are well known and can in short o*der be dlrected
again<t the aggressor who has taken up this terrible sword.'

_22/ In an authoritative book published in 1958 on protection of the cvivil
popu_atlon in modern werfare, the following assertion was made: ". . . The
existence of atomig, chemical, and bacteriological veapons in the hands of
imperialists and the threet of their use are causing us to prepare ectively
for defense against air attack. One of the forms of this preparation is
the study by the population of the battle properties of mass attack weapons
and of the existing methods of defense . . . at the present time, not only
have the military properties of mass attack weazpons been well studied, but
methods of defense against all modern means of attack have also been worked

Soviet writers are thoroughly familiar with the classes of weapons
to which BW agents theoretically cen be adapted for delivery: aerial bombs
and spray systems, balloons, missiles and rockets, portable aerosol
generators, mines and artillery, and "diversionary," or covert, egquipment.

__/;_/3h7/h03/590/607 -609/611/74ls/ In addition, references to large-area-
coverage (LAC ~techniques have been noted in terms which probably reflect




Soviet thinking rather then the usual quotations from Western articles:
"+ « . Up to one ton of infectious material can be spreyed during & single
airplane flight;" 347/ “. . . Considering the large volumes of material
dispersed at one time (they amount to ten and more tons per operational
flight) 1t will be necessary to prepare quantities in the range of
thousands of tons . . . the bacterial or viral suspensions containing
millions of active particles per milliliter will be pumped like beer from
huge tanks through cooled pipes into the 'camp cellars of death.'! From
there the selected combination of bacteria and viruses (in the form of a
turbid liquid) will flow to the tanks of aircraft that will be equipped
with an apparatus to maintain constant temperature wvhile the suspensions
are delivered to the site of their serosol pulverization. This will be
effected late in the night . . . so that by sunrise the disease carrying
particles will have reeched the ground, enveloped the streets and seeped
into the homes . . ." Zig/ It is notable that agent dispersion with each
of the aforementioned delivery w#ehicles, aside from certain covert devices
end erthropod weapons, is dependent on the generation of an aerosol. From
other Soviet articles it seems clear that the performance of airborne "
lological agents in the field has been investigated experimentally.

. A bacterial cloud retains its effectiveness for long periods in
werrovw streets, and cul-de-sacs, ravines, forests, orchards, thick grass,
underbrush. . . It penetrates into houses, buildings, animal and commercial
buildings . . . and settles on the ground . . . these particles can be
raised by the wind and contaminete the air again™; 403/ ". . . In favorabla
weather (the absence of rising air currents and slight wind, the speed of
which does not exceed four meters per second). . . in localities where the
movement of alr is slight (yards, narrow streets, blind alleys, gullies)
the bacterial cloud cen maintain its injurious properties for several
hours and sometimes longer . . . the injurious properties ere preserved
for the longest periad of time by sections of the locality coataminated

by spore or toxins." 613/

In those phases of the BZW program where the confines of the Aral Sea
obviously are limiting, the USSR has resorted to open water for aerosol
testing. In one instance, announced in 1958, a simulant agent cloud was
allcwed to penetrate the interior of a ship, presumably e naval vessel,
in order to evaluate decontaminztion measures. ;gé/ In November of the
same year tracer aerosols of an undetermined neture were purportedly
sprayed over the Baltic Sea, 300 miles off the Swedish coas®; ship-borne
sampling devices are seid to have been distributed over a wide area during
the early morning exercises of some 2-3 hours duration. 748/

The dispersion of BW agents by munitions having powerful explosive
charges, that is, land nines, mortar and artillery projectiles, has not
been thoroughly explored in Western countries. There is sufficient
information, however, to suggest that the tactical employment of micro-
organisms or toxins with certain of these weapons has been attempted in
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the USSR. Several statements found in Soviet publications imply that
serosol coverage from short-range air or ground bursts has been investigated.
v ... Between World Wars I and II it was shown experimentally that even
microbes which do not form resistant spores readily tolerate conditions
created in the use of firearms. Microbes have survived in an artillery
shell, particularly of the shrepnel type, and even on the surface of a
pullet. This has given us the expectation that biological agents can also
be carried by artillery shells . . . At a comparatively short distance, the
ejection of microbes is possible by means of mortars. Recently long-range
rockets have also been designed for this purpose . . . The use of special
artillery shells . very much complicates the rapid recognition of the
fact of an attack because these shells can constitute only a certain small
vortion of the shells ordinarily used which would mask the use of the
viological weapon." ;EZ/ It is interesting with regard to the detection
~actor that a firing plan for Soviet ertillery described in 1954 included
oW rounds interspersed with atomic and CW projectiles. Egg/ A treatise

on biological weapons written in 1957 by of the Milita
liedical Academy, end & subsequent review of the article Dby
qbrought out the following points which are strongly suggestilve

of actuel experience: ". . . Meny microbes possess high stability to
temperature, even such high temperatures as arise in the explosion of
artillery shells and mines . . it is known that a temperature of over

3000 degrees is created by the explosién of artillery shells and the

effect on microbes of such a temperature would be destructive; nevertheless,
wHth the short thermal reaction due to the explosion (0.00001 of a second),
biological egents are epparently protected by the medium in which the
~icrobes are suspended." 12/ Morgunov wrote that the slurry form of en
agent fill is more infective then a dried product, although the dry agent

is preserved better and can be used in artillery weapons whereas the liquid
culture cannot. Tne disparity in infectivity can be overcome by fine
crinding of the dry mass, eccording to him. QEZ/ The previously mentioned
revelations of A& former Soviet officer with respect to biological artillery
munitions in 1954 was the first indication of the possible existence of
such weapons since the German World War II reports. 499/

662/ These various pileces

of information were interoreted in 1957 es démonstrative of a definite
Soviet interest in BW agent delivery by ertillery fire. 746/ The range

of artillery types to which the Soviets might edapt experimental biological
runitions is wide. Among the improved models emerging since World Wer II
are 100, 122, and 130 mm. field gunsg; 152 and 203 rm. howitzers; and 160
and 240 mm. morters. Field rocket launchers of 140, 200, end 24O mm. have

also been described. 747/ No data are availeble on which to predict the
nrobable choice of these weapons to disperse BW agents in tactical situations.




From Colonel Hirsch's documéﬁtation of BW weapons developrient in the
USSR, 1t seems likely that early efforts were concentrated on relatively
small-volume containers, such as, the 25 and 50-ltter "BR" tanks for

aircraft dissemination. Plans called for 500-1000 liter vessels eventually,
according to his sources. 17/ Recert DOSAAF training material states tha%
". . . the airplane spray tenks consist of thin-walled metal reservoirs
with & capacity of 500 and 1000 liters or more." U403/ The author may well
have haed in mind a modified version of the VAP, ZAP or HKHAP aircraft tanks
of 500-1000 liter capacity developed for chemical agents. 336/ The
containers. of this series are not aerodynamically suited to delivery by
modern high-performance aircraft, a fact recognized by Soviet writers:
". . . The high speed and altitude of modern jet planes and the powerful
antiaircraft defense combine to restrict the use of airplane spray tanks."
403/ Whether a more suitable externally mounted apparatus has been developad
is unknown. It is entirely plausible thet aerodynamic problems may have
dictated a shift in emphasis either to (a) internal containers of exceedingiy
large capacilty for LAC employment by jet aircraft, or (b) cluster munitions
for bomb bay release. No evidence is available to date thet LAC disseminators
have been designed in the USSR, such as, equipment capable of indiscriminately
spersing more than one ton of infectious or toxic material.

Soviet rotating cluster bombs and their component bomblets, although
irtended primarily for CW agents, are probably adaptable to delivery of
microorganisms. £Z§/§§§/ Several types end sizes of these munitions have
been identified, including spherical metal or glass bomblets generally
comparable to experimental models develoved in the West for BW purposes.
749/ 1In speaking of biological weapons one Soviet author stated, " . .

As regards the design, bacterial aerial bombs should obviously be similar
to that of chemical vombs . . consequently it can be assumed that the

basic components of a bacterial bomb are the body with a reservoir for the
bacterial formulation, explosive charge, stabilizer and fuze (impact or

time type)." 611/

Otker means of aerosol dissemination are known to the Soviets in -
addition to bombs, artillery, and spray tanks for conventional aircraft.
The possibility of using compressed air end piston driven devices has bdeen
rnentioned in their publications. 611/ Portable and vehicular spray
equipment for toxic agents 1s believed to be available to the armed forces,
while various biologicel aerosol generators yielding particles in the
appropriate size range have been described. &0/195/336/565/ The health
and agricultural agencies have also developed dusters and sprayers for
dispersion of liquid and dry insecticides from helicopters. Military
usage of light planes for releasing insecticides has been mentioned, as well.
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310/ 750- 752/ A recent intelligence study pointed out the probability that
certain similar items of equipment have been modified for employment of

BW and CW aerosols. _Z§/ Perhaps the greatest utility of these items

would be found in portable generators or harmless-appearing devices for
disseminating biological aerosols covertly. It must be assumed that progress
has been made. in-devising efficient methods and equipment for clandestine
attack, and- that nothing as primitive as the ice c linders reported by Hirsch

is still under ‘consideration in the USSR.

The current intensity of BW weapons activity in the Soviet Union is
unknown. The existence of the probable proving ground on Vozrozhdeniya Island
is, in itself, the strongest evidence that biological weapons have been
developed, at least as far as experimental stages. Analysis of the facilities
on the island suggests aswell balanced progrem encompassing munitions for
hoth tactical and strategic employment, deliverable by either ground or
airborne equipment. The relative status of the various possible types has
not been learned; and there are still no firm indications that bilological
weapons have been standardized, produced, and distributed to units capable

of using them.

Reserve officer students in the biological sciences
in 1954 were reportedly assigned to a “"BW branch" of the military services

for training. 659/

Current Research Identifiable with Offensive BW

Iittle research known to be under way in the USSR today can be construead
as oriented solely toward offensive BW. On the other hand, a great deal of
repvorted work, in addition to its value in problems of public sanitation,
medical science, and defense of the nation against possible attack, could have
offensive applications. Many investigations of this nature have already
been cited as pertinent to agent and weapons development because of their
historical identification with personnel and institutes believed to be
involved in one or eanother phase of BW. In this section, selected
information will be pinpointed in order to focus attention on recent activities
having an easily recognized bearing on the offensive aspects of the Soviet

program. These are found almost exclusively in the field of aerobiology.

According to the 1957 edition of the authoritative Soviet Greab Medical
Sncyclopedia, the primary objective of redically related serobiological
studies in the USSR is knowledge of immunological mechanisms involved in
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aerogenic infections arising from enemy ection. }}/ New developments in
aeroblological equipment since 1955 have materially improved Soviet
capability for this typg of reseerch; at the same time, conditions for
compiling deta of offensive value have been established. Military
scientists of the Central Institute for Advanced Training of Physicians,
Moscow, reported initial studles on aerosol chamber methodology in 1956
using an intestinal microorganism as a model. 190/ conducted an
investigation of the influenza viruses at the Kishinev Medical Institute
from the same standpoint. 524/ From a design worked out in 1954, the
IVK-1 chamber was fabricated and put into operation at the Institute of
Virology in Moscow by 1956. 505/506/ Created specifically for virus
aerosols, the IVK-l has been employed extensively for studying airborne
vsittacosis, influenza, and possibly Venezuelan equine encephalitis.
4L86/503-506/509/ Researchers of the Institute of General and Cormmunal
Hygiene imeni Sysin apparently are sharing the chamber facilities of tae
Virology Institute. U486/ In 1956, developed an elaborete
multichembered apparstus for exploring the kinetics of bacterial aerosols

- powdered and droplet form at the Kiev Institute for Advanced Training

Physicians. 199/ adapted certain techniques

.. influenza virus experiments in a smaller chamber improvised at the Kiev
Institute of Infectious Diseases. 200/ Some of the most significant Soviet
aerosol work has been recorded by scientists of the Military Medical
Academy imeni Kirov in Leningrad. devised a chamber
ostensibly for immunizing animals via the respiratory route as & means of
protection ageinst airborne pathogens and bacterial toxins. Pasteurelle
avia and Salmonella typhi-murium probably served as simulants for more
dangerous microorganisms in the published version of] Investigations;
P. avis is closely related to P. tulerensis and P. pestis, the causative
agents of tularemia and plague, respectively. 293/5L3/ _fo;loned
up with an assessment %n mice and guinee pigs of ective and passive irmuniz-
ing procedures for counteracting zerosols of botulinum toxins.A and B. The
wltinmate objective is to "evaluate immunity in humans against respiratory
affections with botulinum and other less effective bacterial poisons.
2&2/556/ Since botulism does not occur in nature in the pulmonary fomm,
this experimentation is one of the clearest examples of purely BW-sponsored
work. The generation of toxin aerosols, even to challenge immunity, cannot
be completely divorced from the offensive side, because background infor-
mation must of necessity be gained first on biological decay, effective
dosage range, optimum perticle size, appropriate exposure periods, and
related variables. In a like menner, the current gerogenic vaccine program
of the Military Medicel Acadenmy is meant to overcome

deficiencies in conventional immunization procedures by developing
protective antigens to be introduced through the lungs; in challenging
irmunity bestowed on animals by this meens data are obtained concurrently
on gerosolizing virulent plague, brucellosis, tularemia, and anthrax
organisms.. 268/ The documented. employment of aerosolized vaccine strains
of these four microbes in human volunteer trials is similarly motivated,




2lthough the information being collected has less value for offensive
purposes because the subjects have nodt, as fdr as is known, been exposed

to virulent cells. 268/532/ This-rather ambitious program has been under
way at the Academy since 1953, or earlier, according to Soviet writings;
extension of aerogenic vaccine methods to virus diseases of man and animels
has been visualized. géZ/ In the meantime, attention is apparently being
devoted to refinement of the bacterial aerogenic preparations, particularly
with regard to penetration and retention of antigens in the lungs as a

function of aerosol particle size. 522/540 /754 /

Veterinary scientists are also active in the field of respiratory
vaccines, and the information gathered in these programs almost certainly

adds to the fund of knowledge of offensive BW.
have designed a plexiglass chamber for studying irmunity

in domestic animals. 589/591/ First exposing mice and rabbits, and later
eep and calves to aerosols of Salmonella species, comparative susceptibility

sh
and infective-dose levels were established. Presumably the investigation
will be extended to microbes ceusing the more serious animal diseases.

' rfurther evidence of a trend toward aerogenic vaccination as & practical

expedient is the recently reported dissemination of fowl plague virus and

3 swine erysipelas vaccines by aerosol. i§2/755/ In two other instances the
literature of the 1950's refers to aerosol studies which can be expected

to produce data of offensive significance. Without giving details, the

notes of a 1957 conference in Seratov mentioned an account

{ 5ivolobov]of characteristics of vneumonic plague arising from aerosol

infection. 597/ In 1956 from the Tomsk Scientific

i Research Institute of Vaccines and Sera on the minimum infective dose of

1 twWlarenia organisms for guinea pigs via the lungs and other portals. 578/

Current work of the lMilitary Medical Acedeny on penetration and
retention of aerosols in the lungs points up the critical importance of
derticle size to *development of microbes es BW agents. The Soviets have
% available a veriety of generators for laboratory-scele aerosols, including
! the Chicago atomizer developed in the West for creating biological clouds
cf uniformly small particle size. 200/ The IVI{-1 chamber is said to
contain a compressed air sprayer yielding 60 percent of the particles one
micron in size. 503/506/ of the Medical Acedemy stated that his
s vaccine eerosols in some experiments consisted of particles in the 3 to 7
3 micron range. T5k/ lemployed en AI-1 disseminator for infecting
- srall enimals and livestock with Salmonella eserosols; the particle size
range obtained within his chamber was not specified, however. 589/591/
An "0-45 pistol atomizer" and an "0-29 pulverizer" were used
to disseminate his fowl plegue virus vaccine, but specific data on the

acrosols so generated vwere not . given. 755/ The serosol chamber equipment
developed recently: et Kiev, the Institute of Virology's IVK-1
chamber;;and Jinstrument at the Military Medical Academy are

probebly .equivalent to similer pieces of epparatus designed in the West as
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regards precislon and versetility. In general, the Soviet literature shows
that prior to 1950 comparatively little microbial gercsol work was
accomplished; from 1950-55 studies dealt mostly;ujgg the mechanics of air-
sampling and techniques for isolating end identifying airborne organisms.
179/ In later years, emphasis on aerogenic infections, blological aerosol
properties, and environmentel effects suggests thet tethnology and
methodology have been improved to the point that collection of experimental
data should proceed at a faster rate. While | among
others, compiled encyclopedic documents on the fundementals of aerosol
formation and behavior some time ago, it is paradoxical that certain of the
current Soviet microbial aerosol research is still concerned with the effects
of major variables on biological decay. T56/757/ For example,
of the Institute S6f7Genetal and Communal Hygiene ireni Sysin, who hes
published widely on aerosol sampling methods and principles of the spread
of airborne disease, reported in 1960 on chamber studies with dry and drople:
aerosols of the relatively innocuous Micrococcus albicens for the purpose of
eliciting humidity and temperature effects. 188/189/201/485/486/758/
botulinum aerosol work demonstreted & lack of sophisticetion in
that a low-potency toxin was employed and little apparent attention was paid
to particle-size measurements end other controls. 542/556/698/ It was noted
previously, too, that the psittacosis aerosol research under way at the
Institute of Virology is still largely preliminary since the main objective
at this point is probebly stabilization of experimental variebles. 503 ggg/
Superficially, this indicates that Soviet knowledge of biological aerosols
wkich could be applied to weapons is relatively reterded. At the same time, T
conditions for effective aerosol dissemination are a matter of individuel
concern for each candidate microbial agent, and generalities on this subject
ere usually invalid. It is also conceiveble that. Soviet scientists are
satisfied with fewer refinements in biological weapons, and, hence less
concerned with high percentage viability, exact particle size, and related i
properties in their aérosolized egents.

Whereas laboratory investigetions pertinent to offensive BW can some-
tinmes be recognized from the published biolpgical literature, similar
screening of source meterial for evidence of aerobiological activity in
the external environment is far less rewvarding. Indications of large-area
coverage (LAC) testing in the USSR ere practically nonexistent. The 1958
Baltic Sea exercises in which aerosol tracer clouds were reportedly released
end then studied by ship-borne samplers may be significant, but the nature
of the aerosol cloud, that is, whether simulated chemical, biological, or .
atomic, and the distance involved have not been ascertained. T8/ Theoretice
research vhich also appears applicable to CBR warfare wes described by ‘
jof the Institute of Applied Geophysics in 1959; they computed 7
characteristics of the distribution of nonspecific aerosols at long distances
dovnwind from a release point. W72/ As early as 1954, sampling of the
atmosphere was begun over Moscow to establish normal background counts of
- airborne micrcorganisms; -information useful in detecting BW -attaclz.: At 1
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ltitudes of 500 feet and under, some 2800 bacteriological analyses were
conducted and the results apparently correlated with prevailing atmospheric
conditions. 588/ During 1957-58, the Lvov Scientific Resea#ch Institute
of Epidemiology, Microbiology, and Hygiene developed its:zown techniques

for aircraft sampling of the atmosphere, and in a Preliminary publication
described 37 flights performed to obtain verticel bacterial profile counts.
526/ A second article advised that 12 additional flights had been made in
ifarch 1958, and 530 samples taken at various altitudes between 300 and
19,500 feet. 759/ The authors' rationale for undertaking the latter
study, and the manner in which it was organized, suggest the possibility
that a IAC test on a somewhat reduced scale was actually under way in
that month: ". . ., Questions concerning the dissemination of microbes

in the atmosphere are not yet sufficiently studied, especially not under
=eteorological conditions of the seasons. These questions are of special
interest in regard to the transmission of microbes at long distances. . .
in order to study the microflora of the high altitudes during the winter
neriod, and to investigate the character of air masses, we undertook a
special research.” Microbial counts were correlated with recorded meteoro-
logical observations and with the movement of air masses taken from cherts
of a weather station, apparently located in the vicinity of Lvov. The
svatement, ". . . Our observations have also revealed the effect of
meteorological factors on the resistance of the bacterial plankton,"

-nfers that an easily recognized microbe, perhaps a BW simulant, was
released as a control on vhich to Judge the deleterious effects of
aumidity, solar radiation, and other variables. Without a base line figure
Zor comparison, i.e., total number of orgenisms present initially, the
czta on such effects would be rneaningless. In speeking of a correlation
tetveen bacterial numbers and moisture content of the atmosphere at wvarious
altitudes, this explanation was given,". . .Apperently, due to increased
Sravity, sedimentation of bacterizl aerosols of condensed water vapor
cccurs faster in a vacuum." From the fact that" . ..the period of investi-
Zation conducted at the letitude of Lvov was characterized by predominant
2rctic air masses,“ and considering that sampling was done specifically
=t the junction of two different air masses near that city, the implication
is plain thet one objective of the research was to trace the movement of
2irborne orgenisms with a frontal system, a critical feature of the ILAC

concept.




The Defensive Program

Status of Miljitary Defense

Soviet countermeasures against biological and other mass destruction

weapons are based on a complex organizational structure. The major

elements are the armed forces, including medical, veterinary, and chemical
troop units; the public health agencies; the civil defense system; and
certain paramilitary groups of which DOSAAF is representative. Local anti-
air defense units (MPVO) form the backbone of the civil defense organization,
drawing on the resources of the medical, epidemiological, and sanitary-
hygiene services of the Ministries of Health and Defense. DOSAAF is primarily
concerned with indoctrination and training of the populace. Sanitery and
epidemic control of the military environment is a joint function of medical
units and chemical troops within the armed forces, the former having responsi- ¢
bility for prophylaxis, diagnosis, and therapy of disease and for providing g :
the necessary sanitation equipment. Chemical troops carry out decontaminatica
and protective procedures, participate in CBR defensive training of personnel,
and assist the medical units in detecting attack with biological weapons. Tre
‘Teterinary staff 1s concerned with animal diseases transmissable to humans end
ith protection of food supplies. The research foundation for development of
defensive tools employed by the civil and military components is furnished ty
the scientific community as a whole, a praminent part being taken by the
service academies and military research institutes. The Military Medical
Acaderry imenil Kirov and the Central Scientific Research Testing Institute of
Military Medicine probably play leading roles in this respect. At one time
NIIEG was similarly involved, although its current status is unknown.

e

The administrative mechanism for coordinating BW defense of the USSR
dates from World War II days; continuity of effort was ensured to some degree
by the fcunders because, in the words of the Great Medical Encyclopedia, %
. . .This defense is®based on the existing peacetime system of sanitary
hygienic and antiepidemic measures." l&/ It was not until 1953, however,
that CBR training in the military forces was formulated in its present scocte,

with greater emphasis on atomic and biological weapons than in the past. 6€2/
a+ice

In like manner, the public of the USSR was given little significant inform

in ABC warfare prior to 195k. 767/ Now, instruction in principles of
detection, protection, and decontamination is said to be an integral part of ,
the annual military training cycle, and unit commanders have been made respCii-’

ble for its effectiveness. 122/664/768/769/ In some cases the program is
actually supervised by the commanding officer of the CW troop component. éQ/

662/672/673/ This arrangement is to be expected because under Soviet conceDf
individual and collective methods and eauipment for CW protection also serve

for BW and radiaticn defense. '11/409/598/600/ The gas alarm reportedly is
used to signal a BW attack, and detection kits apparently contain dgal-purpcse

sampling devices. 11/336/586/610/

- - 120 -




Por e sy e e e

B

T Y Y O T I A T L T I ¥
PR AR P ORGP LR B A YR fe

According to intelligence studies, the Soviet army is thoroughly trained

@ well prepared to defend against mass destruction weapons. 22/ 122/ hog/
e use of protective clothing,

nstilled during the first
tures supplement the indoctri-
ng to army field maneuvers

670/ BY defense forms part of

~he 3-year curriculum of officer candidates for the CW branch,
entation in CBR

ssviet officer stated in 1 hat he had received periodic ori
122/ 763/ There are no indications, however,

-nat BW defensive training for the mass of Soviet tropop units has gone much
peyond the mechenics of safeguarding the individual soldier. Demonstration of
viologlcal agent effects, the employment of simulants, end similar elements of
-s2listic .training are not known to have been introduced. On the whole, the
c:ality of instruction and practical application is considered sufficlent to

grade the impact of biological attack if advence warning were aveilable. The
agree of effectiveness of countermeasures, however, is dependent on certain

"

nwer factors, among them the status of immunity; the type of BW agent used; the
and decontamination procedures; the

and the timeliness of therapy.

an
aecruit,training has been described in which th

—zsxs, and decontamination equipment is solidly i
+pree months of service. Practice alerts and lec
sztion. 770/ The extension of this type of traini
»nd naval sea exercilses has been reported. 122/

vailability of protective germents and shelters;

Sovicet troops are not known to have administered uniformly prophylactic
antigens for microorganisms deemed to be the most promising cendidate blological
zzents.  The basic formulations against typhoid, the paratyphoids, bacillary
dvsentery, tetanus, smallpox, and cholera are given routinely. g&g/ It seems

iikely that units deployed in regions of endemic disease recelve vaccines for
ossibly tularemia, brucellosis, and

- ok-borne and Japenese B encephalitis, and p
¢ fever, as is reportedly practiced with civilian workers. 100/ 238/ 277/ 279/
>resumably, the large-scale immunization programs for influenza and polio-

myelitis have been extended to the militery forces. Soviet statements show

slear recognition of the velue of immunization es a BW defensive factor:

o . the essential role belongs to specific propliylexis #n the system of enti-
2ovidemic measures®for troops;" gg&/“. . the establishment of immune coantingents
zmong the population assumes great significance in considering such diseases as
wrucellosis, tuleremia, anthrax, and botulism;” 233/ ". . . the necessity

~2y arise in a specific epidemic situation of simulteneously immunizing

o20ple with numerous antigens in various combinations. . . agalnst & large
~umber of infectious diseases.” ;32/ Such thinking has almost certainly
orovided the impetus for current research on mmltiple, or combined, antigens,
nolyvalent antisera, and aerogenic vaccines. Combined vaccires, except for the
trivaccine and the NIISI preparation against enteric diseases and tetanus, probat
have not yet reached the stage of general usefulness. 238 §§}/ As regards the

status of respiratory immunization, "

N commended, ¢ o
despite general acceptance of the high degree of effectiveness and evident )
oromise of the method of inhalation immunization, it has no

t to date obtained
extensive practical application.” 266/ The lack of tailored vacclne strains,
production techniques, and equipment uniquely suited to mass applicati

on of the
antigens demonstrate the still-experimental nature

ficiency of detection, identification,

of this approach. A test -
gen to large groups of

. model aerosol apparatus for dispensing influenza anti
269/ There is little

people was developed recently by the Health Ministry.
EeT - 12 -




question but that the widespread use in the USSR of conventional vaccines
against tularemia, brucellosis, anthrax, and plague has generated a pro-
duction capability over the years such that prophylaxis as available for the
armed forces should: the demand be felt. A recent Soviet statement indicated,
however, that plague vaccine production may have been curtailed because of the
low incidence, or absence, of the disease. §§1/ The extent to which botulinum
toxolds of various types and effective antigens for most of the virus and
rickettsial diseases could be supplied is obscure.

Much work 1is conducted on improvement of existing preparations, even
emong the bacterial antigens, with respect to antigenfcity, duration of immunity, ¥
and reduction of the incidence of adverse physiological reactions to immunizaticn, @
A search is under way for new tularemia cultures for irmunity against highly
virulent strains; 236/ a better antigen is sought for the present plague vaccine
as regards respiratory protection and side reactions; }§§/771/ and the STI
anthrax vaccine i1s being re-examined with a view toward fewer reactions.
127/172/595/ Tularemia and brucellar live antigens, although used on a mass
scale, also yield undesirable side effects, and several full-blown cases of
brucellosis arising from immunization have been reported. 238/309/ Antigens
for glanders and melioidosis have not been successfully prepared. In the virus
an: rickettsial field, adequate vaccines are not yet available for infectious
hepzvitis and the hemorrhagic fevers; and little effort to provide prophylaxis
against Coxsackie, echo, and adeno viruses is apparent. ;QQ/ Even though mass
vaccination has taken place in endemic areas with the mouse-brain tick
encephalitis antigen and the Japanese B encephalitis vaccine, the results are
questionable. The latter preparation is considered unsatisfactory, and the
morbidity from use of the tick-borne spring-summer encephalitis antigen has
prompted a search for an improved egg-grown vaccine and the withholding of some
production lots from distribution. 100/238/279/772-773/ while the egg-
propagated antigen for Q fever gives adverse reactions, too, it is felt to be
generally effective; such is not the case with the experimental psittaccsis
vaccine. 100/238/ Little %s known of the yellow fever antigen prepared in the
USSR, but a visiting Soviet scientist claimed in 1959 that manufacture had teen
stopped because of unsatisfactory production processes. 631/ The Soviet program
of immunization against infectious diseases and the biologics program in general
is far from adequate. A lack of confidence in the quality of products and
skepticism of the efficacy have been noted. 309/334/ It is said, for example,
that BOG. tuberculosis vaccination was discontinued in Poland because of the
hazard of the Soviet antigen. 309/ Recognizing that improvement is badly
needed, Soviet administrators now are re-evailuating the entire production
effort. 112/ Dissatisfaction over the purity of bacterial toxoids has been
expressed; the Shigella dysentery antigen was reportedly deleted from vaccines
in 1959; and the stockpiling of several antisera, in addition to the experimental
Omsk hemorrhagic fever antigen, is to be stopped. 631/774/ Other drawbacks within
the health agencies were described recently as poor record-keeping, lack of
space for conducting irmunization, unfamiliarity with procedures and reagents on
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+he part of medical technicians, and insufficient storage facilities, for
viologics. 775/ There is nothing to suggest that immune contingents exist
within the armed forces of the USSR with respect to the more likely BW
~icrobes. Coupled with the absence of immunogenic materials against certain
of the serious bacterial, viral, and rickettsial diseases, Soviet military
personnel are considered to lack at present the immunological basis for any
significant degree of protection against biological agents, particularly if

exposure occurs by the respiratory route.

This adjudged low order of physiological preparedenss places a premiun
on the availability of protective clothing and collective shelters to allay
+the effects of BW attack. The Soviet soldier's garments are designed for
defense against all types of CBR weapons, and his routine training includes use
of the mask, gloves, cape, boots, and various other specialized items of
ecuipment. 11/60/336/409/597/600/670/770/ The Great Medical Encyclopedia
mentions three sets of clothing whose function depends on the degree of
sotential exposure of the wearer: the standard set for MPVO workers, a
- more elaborate attire for persons active in contaminated areas, and
impermeable decontamination garb for teams cleaning up after z=n attack. ;}/
Each member of the ground forces is said to have a complete line of
protective clothing; l22/3j§/ this is substantiated in general by information
irom representative land units and naval forces. 522/612/ Thus, there are
strong indications that adequate supplies of clothing are available for
vhysical protection of the individuel soldier, and, further, that these items
have been distributed to the units which may have to use them. The scarcity
cf comparable information on collective shelters for Soviet troops suggests
that little emphasis has teen given to procurement and distribution of portable
or quickly assembled shelters. It appears, rather, that reliance is still
nlaced to a great extent on a combination of vrotective clothing, covered
trenches or other conventional defensive positions, and decontamination
srocedures to degrade a BW attack. 1§§/ Only recently has mention been mzde
of hermetically %ealed, lightweight shelters, complete with air filter anrc
ventilation system, for housing each platoon in an infantry company. 769/
Such items are not yet believed available to the military forces as a wvhole,
and this recent description may only reflect prototype development and service

testing of experimental models.

For decontaminating the locale of susrected BW munitions, and for
disinfecting clothing, wearons, and equipment subjected to airborne agents,
Chemical troops of the ground forces reportedly possess a variety of multi-

purpose mobile and portable devices. 59/336/409/ Naval vessels presumably
also have wash-down equirment. 122/ Decontaminaticn teams are supplied with a

vortable spray apparatus, and are supported by larger, truck-mounted units.
Machinery has been developed for dispensing chloride of lime as a means of
terrain disinfection. 59/ Shower and laundry trailer and disinfection trains
have been described in Soviet writings. §§9/ Standards of operation and
recormended capacities for the different types of equipment are known, and
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procedures for eliminating vegatative and spore forms of BW agents from
various fabrics and materials have been prescribed by the Ministry of
Defense. 580/ Detailed instructions for applying disinfectants in the

proper concentration to terrain, vehicles, and buildings are also promul-
gated in training literature for general public consumption. 613/ Inasmuch
as reagents for biological decontamination are relatively inexpensive,
identical in some instances to CW agent decontaminants, available in large
quantities, stable, and require only s$imple dispersing equipment, there is
no reason to doubt that adequate supplies are on hand for use by Soviet
troops. Chloride of lime, formalin, and calcium hypochlorite, the chemicals
most commonly cited as biological disinfectants in the USSR are deemed
satisfactory for mass application, BW defensive purposes. No indications
have been noted of efforts to counteract agent clouds before the organisms
have settled on environmental objects. Military scientists in Czechoslovakia
have been experimenting with chlorosulphonic acid, a reagent used to generaia
smoke, as a means of disinfecting airborne microbes over open terrain. ZZZ/
The work reported in 1958 was still highly preliminary, but Soviet investi-
gators undoubtedly have access to any data acquired since that date.

The donning of protective clothing, the initiation of decontamination
procedures, and selective therapy are dependent for effectiveness on timely
varning of exposure. The warning function is purportedly performed for the
military forces by observatioms teams, organic at company levels, comprising
specialists in CBR detection. 671/769/ Portable kits containing soil, water,
and food sampling equirment, therapeutirc preparations, and diagnostic aids
have been described for team use. 586/671/ Vehicle-mounted epidemiological
laboratories manned by mobile detechments of the medical service probably
carry out the required analyses for agent identification. 47/59/321/336/768/
The number of detachments operating in a given zone is unknown. It appears
unlikely that such units would be formed below division level, and possibly
they are attached only to field armies or fronts. 59/ In the event of diseace
outbreak, the division medical staff can establish isolation areas and
commandeer field hospital facilities. 47/ A Soviet naval officer stated in
1959 that shore installations supporting the Baltic fleet maintain mobile
hospitals in reserve solely for counteracting unconventional warfare. IQQ/

The methods employed routinely by the Soviet forces for identification
of agents are still not known with certainty. NIIEG published
as early as 1947 on a technique, - for
adsorbing a polysaccharide bacterial fraction onto erythrocytes; these cells,
in the presence of a specific antiserum, show a positive reaction by
agglutination. He claimed that antigens corresponding to SO to 100
microbes can be identified within 7 to 10 minutes. 38/ Believing that such
serological techniques offer the greatest promise for rapid detection

workers at the Military Medical Academy in Leningrad,
have extended-procedure to representative enteric bacteria;
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plague, tularemia, brucellosis, and anthrax organisms; unspecified
rickettsiae; and mixtures of these. 1 /sks/sk6/ By concentrating the
pathoﬁens from air, fluids, or soil with membrane filters, and by
employing improved adsorbants, that slide
agglutinations can te performed _in inutes to 3% hours. lh/ L /
The sensitivity of the method, B
such that several missions. of microbial cells rmust be collected to

zive a positive reading. Other experimental approaches utilized recently
are selective adsorption of intact bacterial cell mixtures with chemical
reagents, and flourescent antitody analysis. 531/56 3/581/

wrote in 1959 of their attempts to identify typhoid, tularemia,
brucellosis, and anthrax on contaminated military equipment, and from
food, water, and various surfaces. 5§;/ The fluorescent antiserun
slide-procedure was reportedly capable of detecting cell concentrations
creater than 125 million per milliliter, although at least 250 millions
cells were needed for absolute accuracy. Difficulty in positively
identifying anthrax was encountered, according to their data. Again,
membrane filters were employed for the concentration process. Aside f{rom
the aforementioned reference to unidentified rickettsial species in
investigation, and exrerience with hog cholera, the
viral and rickettsisl agents, and bacterial toxins are not actually knowm
bo have been used in rapid detection explorations by military researchers.

5[5 3/ Scientists of the civilian health agencies have ‘been active in recen-

ars on these Torms as on the bactericl tathogens.
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positive tularemia cases can be found within "several hours," although
best results came from a 2 to 3 day incubation. 68/ With regard to
botulinum toxin detection, Rovke Institute of
Epidemiology, Microbiology, and Hygiene devised a procedure for measuring
the "phagocytic index" of blood in animals injected with type A toxin. 527/
Variable results were obtained when toxic serum and eluates of contaminated
food were employed to challenge the method, and the technique must be
considered imperfect at this stage of development.

Military Medical Academy evaluated the
world literature on rapid detection of pathogens and published their views
in a 1959 article. 205/ These are significant from the standpoint of the
direction Soviet research may take in the future. As regards specific
measures, they believe the fluorescent antibody technique offers the best
prospect because it can be applied directly to contaminated materials with-
out the necessity of pure culture isolation. Noting that time-consuming
animal inoculation must presently be done to separate viruses, rickettsiae,
and toxins, they predicted that tissue culture will be widely used eventually
because of its simplicity and rapidity. This step has been attempted
successfully with the poliomyelitis virus, according to the authors,
recognized the potential value of continuous culti-
vation, selective media, and infrared spectrophotometry for identifying
specific microbes, but they agreed that nonspecific measures, such as,
alarm systems, are of greater importance. The paper demonstrated that Soviet
military scientists are fully aware of the latest experimental approaches
explored in the West for developing instruments to indicate BW attack.
Scanning for particle-sdze discrimination, photoelectric recording of an
upsurge in the number of airborne particles, pyrolysis of protein in the air,
and electrostatic precipitation, are among the methods cited. The Great
Medical Encyclopedia'of 1957 referred to electronic devices for calculating
the number and distripution of particles or drops in a bacterial cloud;
however, no evidence for the existence of automatic detection instruments in
the USSR has been found. 203/ From emphasis seen on other aspects of BW

defense in recent years, it seens highly probable that alarm systems are uncer

active investigation as one phase of the .over-all program. At a conference
of the Academy of Medical Sciences in 1957, quick identification of specific
organisms was pointed out as the chief problem in studying the microflora of
the external environment. h83/ A need was expressed for direct isolation
methods for the viruses, and beyond that, a technique universally applicable
to all pathogens. Dependence on animal or eZg inoculation to isolate viruses
and rickettsiae, or to confim the presence of bacterial toxins, is
considered a major limitation of the present Soviet ability to counter a BW
attack. From all indications, the accelerated identification techniques novw
under study for these potential agents, as well as for the bacteria, have not
been perfected and are not yet applicable to use in the field. Reliance is
probably placed on classical laboratory isolation methods and pure culture
differentiation, a situation consistent with agent identification in terms of
days rather than of a few hours.
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sensitivity level of identification techniques devised thus

low that some form of concentration is required to provide
anisms for a. clear-cut positive reaction. Filtration, impinge-
rosol particles, and subculturing are among the manipulations
or this purpose. The requirement for collection of cells
volumes of water and air has engendered a broad field of
-z_c—==xt in filtration and sampling equipment.
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z arching for simple equipment, Soviet scientists have turned to
ol S ive filters of nitrocellulose or gelatin for collecting pathogens
and water, by aspiration 86/87/ Bacteria can be impinged on
z z=zcus cellulose disk, stained for microscopic viewing, or cultured
= =—z= IZilter surface. gc&/_s_fg/ Gelatin (gel-foam) filters are soluble

in Zm=Zent liquid media, ensuring that most of the trapped organisms

“1Z- == recovered. These soluble products are reportedly used at the

Znz=i7=e of Virology for sampling psittacosis and influenze virus

and for influenza studies at the Kiev Institute of Infectious
. 200/486/503/ Comparative data are being compiled on the
s and disadvantages of membrane filters when tested against other
samplers, as well as on differences among various kinds of
. 193/487/ Limitations are encountered with membranes, too. They
“zZZ = be fragile, often ytéld erratic counts, sometimes inactivate viruses

TizZ- =z the dissolution process, and, in the case of gelatin, provide a
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2-r>= of nutrient vhich may not be desirable. 193/L85-487/ Nevertheless,
T=_Z:zz2 has been placed on membrane filters since 1929, according to Soviet

2=lz=, first for water purification analysis, and later for virus research
==> z-= sampling. Mass production was reportedly under way as early as

_]27 -




1932-33, and unspecified present-day equipment for collecting micro-
organisms under field conditions by various agencies is said, to utilize
membrane filter components. 778/ Military medical researchers stated in
1956 that simple, reliable methods for sampling aerosols still do not
exist, the inability to trap viruses, rickettsiae, and toxins constituting
a significant drawback. ;29/ Efforts are apparently under way to develop
air samplers more nearly snited to military field laboratories. 85/88

Status of Civilian Defense

General~-Surveys of Soviet civil defense in recent years are in essential
agreement that an extensive, well-organized system has been formulated. Based
on an administrative’ structure established during World War II, but actually
_ dating back to-therearly 1930's as regards a policy of military education
i@ for Soviet:civilia defensive program has reportedly indoctrinated over

i ‘ pulation in one or more phses of CBR protection.
A networklgg locally organized groups is said to
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span the entire territory of the USSR, each capable of rapid mobilization
in the event of attack, and of carrying out the specizl tasks for which it
is trained. 122/Z§9/ Civil defense was oriented in earlier years toward
conventional air attack and CW weapons, but atomic and biological defensive
measures were introduced in 1954 and 1955, respectively. 337/;;2/ From 1955
onwvard it became apparent to close observers that civil defense activity

2s a wvhole was being intensified; by 1958 the highest peak since World

var II was reached in training efforts. §2/§§;/Z§Z/781/ Januery of 1957
found a revised program under way to indoctrinate all persons over 16 years
of age, its foundation being 22 hours of instruction in CBR defense.
Completion date was set for July 1958 in large cities and December 1958 in

smaller population centers and rural areas. Z§§/Z§§/ The DOSAAF Congress in
1958 proposed an extension of the so-called 22-hour phase, a follow-~-up

stage of practical application to encompass the 1959-60 period. 122/772/Z8h/
The progress of this ambitious undertaking is difficult to assess since
eyevitness accounts, vhich differ markedly from official pronouncements,
indicate training to be spotty and unevenly applied. Many persons purportedly
have received no instruction at all, while select industrial groups are given
pveriodic lectures and demonstrations, interspersed with practice alerts.
Protective clothing and masks are said to be stored at work sites for the use
of key workers. 785/786/ Training is initiated through recruitment of
rnembers for DOSAAF, an organization estimated to have 25 million persons on
its roster in 1959. From oblast to oblast, marked differences in enroll-
ment and, hence, extent of training, are found. Variations ranging from

20 to 95 percent of the adults have been reported. 787/ Slow progress is
criticized in the Soviet press, and student apathy and poor quality of
teaching have been descrited. 122/783/788/789/ A partial basis for this lack
of interest probably lies in the arbitrary methods employed for choosing ..
instructors. In some instances work performance rather than background
knovledge is the criterion for selection. After a brief period of orienta-
tion in CBR defense, newly designated instructors are exrected to organize
and indoctrinate fellow workers on this complex subject. 129/ It appears
probable that theqtraining program so far has not lived up to expectation, ancd
that relatively few Soviet civilians have sufficient depth of knowledge to be
considered thoroughly indoctrinated and effective in CBR defense. :

The status of progress in providing collective shelters for the
nmopulation is also a controversial matter. Officially, a program of con-
struction was started in 1949, with the intent that air-raid shelters
should be installed in all future public buildings, factories, schools, and
apartment dwellings. 3;2/ Greek, Spanish, and German repatriates from the
USSR report that basement shelters were being erected throughout thevlatq‘
1950's in Soviet cities. 781/795-798/ The shelters consist of reinforced””
concrete or brick cubitles whose ceiling and walls are formed by the buil@ing~
foundation; utilities, ventilation systems, and sleeping facilities have © 1.
supposedly been completed 'in some of'them.zgé/zg§/ These structures appqréntly
conform to the first of the three basic types described in civil defense

2s,

publications, the other two being earth shelters and permanent safety are
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such as subways. 337

There is no confirmation of large-scale construction of heavy
shelters in or near Soviet urban centers for protection of the population.
or of any significant numter of bunker-type structures. 339/768/783/786/792/
It appears likely that the collective shelter program is still largely in
the planning stage, although a few well-protected areas probably have been
equipped for the protection of high authorities in government. 768/ A
parallel approach, the godification of underground rail systens to provide
public safety apparently has been no more successful. 665/ A project was
supposedly initiated in 1957 to revamp the Moscow subway for atomic defense

urposes; 802/ the work is claimed to have been finished during 1959, but
during 1958-59 were unable to find any indications of the
modification. 1§§/12g/ Qualified observers report no evidence of crucial
civil defense interest in the larger Soviet cities as exemplified by
construction activity, overt training, posted evacuation plans, visible
shelter signs, and mobilization of medical resources. 665/783/785/786/783/

791-794/

While DOSAAF cadres apparently have sufficient protective clothing for
instructional purposes, it is questionable whether the populace as a whole
is adequately equ;pped. ;g§/1§2/ The civilian gas mask is probably-available
in quantity only for defense workers and key personnel of essential industries;
;317 cotton:and, e masks for protection of the respiratory tract are
recommended for ‘general ‘¢ivilian use. 803/ Firm data are lacking on the extes!
to which MPVO._team: fitted: with multipurpose garments, but members
subject 5 1tesmobidization to carry out designated emergency tasks
130 -




MRS

73
e
oF

R A
AR 1R T

i

WDEPr:

L

probably have priority in the issue of such equipment. It seems likely

that individual sets are maintained in ready storage for teams in critical
areas. DOSAAF publications show that protective clothing has been developed
specifically for active participants in defense, based on the relative degrese
of need. 11/611/803/804/ Set No. 1 consists of dismosable paper mantle,
rubberized or plasticized stockings worh over ordinary footwear, and
rubberized gloves. These items are intended for protection of exposed
portions of the body against gross infection by bacterial agents in local
antiailrcraft defense groups wvorking outdoors. No. 2 comprises a jacket with
trousers or protective overalls of rubberized fabric, rubber boots, and
cotton cap; it is designed for prolonged exposure in an infected area during
reconnaissance or decontamination. Set No. 3 includes a protective apron or
rubberized or plasticized fabric, rubberized stockings, and rubber gloves

for teams handling disinfection -equipment. .Each outfit tontains a gas mask,
presumably the GP-4. Individual antichemical kits have also been described;
disinfectant-soaked tampons supplied in the kits are used to wipe the fingers,
face, or other parts of the body contaminated in a BW attack. 605/ There are
no indications that equipment of this nature has been produced for the beneiit
of the general public, however, or that the government intends to make it

available on a massive scale. 168/ -

There is no reason to believe that civil authorities are in a more
favorable position than their military counterparts with respect to rapid
detection of BW attack. The first indication that biological agents are
present could come from civil defense teams thcugh, depending on whether
MPVO or military units are operating in a given locale at the time. The
responsibility for BW sampling is apparently shared by armed forces medical
units, mobile sanitary-epidemiological detachments of the MPVO medical
service, and reconnaissance patrols of MPVO. 613/ Since the civil defense
agencies lean heavily on the peacetime epidemiological service of the Health
Ministry for support, Soviet planning calls for analytical procedures on
suspected materials to be conducted by local sanitary-epideaiological statiors.
803/ In 1957, a‘soviet article on BW defense announced that ". . .mobile
sanitary-epidemiological detachments and groups have been formed in sanitary-
epidemiological stations whose duty will be to organize measures end eliminate
bacterial foci when they arise." 605/ One such robile detachment was
reportedly instrumental in diagnosing an outbreak of influenza in a militery
garrison during 1957. 3§Z/ Presumably these nevwly organized teams will
function in time of emergency under the supervision of MPVO personnel. This
move is apparently one of several designed to bolster the Soviet defensive
capabllity, which concurrently raising the level of bublic health. For
example, the 20th Congress of the Communist Party not only decreed an increase
in the number of sanitation specialists, epidemiologists, and physicians within
the health organs, but recormended that modern, fully equipped bacteriological
laboratories be installed in 8.8 sanitary-epidemiological stations-and hospitcls
vhich had none at that time. 284/ Certain of the sanitary-epidemiological
stations have joined in the program of systematically sampling the atmosphere
for background microbial counts. This participation is strong evidence that
sore sanitary-epidemiological installations, -and probably their mobile ‘




detachments as well, are proveded with zerosol samplers. These devices,
could be utilized for
biological agent collection if attack were known to be impending or to have
actually occurred. Just as in the case of military medical units, the IMFV0Q
groups and the sanitary-epidemiological establishments are not believed to
have indicator systems or automatic alarms to warn of this contingency. The
recent training literature for civilians still stresses detection of BW
attack by observing characteristics of mmitions and symptoms of illness
in humans or animals. gg/ Leading institutes of the Ministry of Health are
pursuing research on rapid identification of bacteria, toxins, and virus
and rickettsial forms, but there is nothing to suggest that quick
diagnostic procedures have reached the point of applicability to the
detection problems of sanitary-epidemiological laboratories. At this staze
of development, it is to be expected that a period of many hours, or even
several days, would elapse before a BW instigated outbreak of airborne

disease could by plainly recognized.

Epidemiological problems are investigated at the wvorking level by
sanitary-epidemiological stations which form a network across endemic
{isease areas of the USSR. These stations also provide the technical
assistance and equimment for disinfection and insect or rodent control when
outbreaks occur locally. Decontamination crews are supplied with a means
of transportation and portable apparatus of various types to clean up the
environment of patients with serious communicable il1nesses. 80{/ The
reagents employed for ¢isinfection, like those used by the armed forces,
are available in quantity; presuzably the nobile equipment is identical to,
or a modification of, that furnished the nilitary services. It is not clesar
to what extent the activities of these disinfection organs are integrated
with the MPVO, but it seems likely that civil defense supervision of their
functions takes place gn energency siltuations in a fashion analogous to the
aforementioned epidemiological investigations. Despite the abundance of
inexpensive reagents, the simplicity of equipment, and the availability of
general redical knowledge on how these tools should be used, improvement
in the disinfection services is cited as a critical need. 137/138/ The high
incidence of diseases attributable to faulty sanitation demonstrates that
education of the povulace is an important first step. §12/280/ BW defense
literature spells out the manner in which decontamination should be handled
by civilian workers vhere limited foci of infection exist, but the massive
contamination possible with modern delivery systems raises serious problems
for which solutions are only now being sought. é;g/ Disinfection of air, nev
chemical agents for inactivating resistant anthrax spores, and special methocs
for killing brucellosis, Q fever, and other candidate BW materials in
external surroundings are important research subjects in recent programs of
sanitary-epidemiological stations, veterinary institutes, and particularly,
the Central Scientific Research Disinfection Institute in Moscow. 291/

300—30&/308/316/h§h/§30/§§2/{0[/ The Military Medical Academy imeni Kirov is

exploiting its aerogenic vaccine experiments to formulate hygiene procedures

- for disinfecting body surfaces of volunteers exposed to aerosols of living
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anthrax and brucellosis microbes. 534/ It is especially significant from
the standpoint of rapid decontamination of building interiors and delicate
equipment that little or no Soviet utilization of the very effective

modern gaseous disinfectants has been reported,e, g.y ethylere oxidemixtures with
freon or carbon dioxide, Because MPVO and military units are probably
trained sufficiently in the mechanics of decontamination and supplied with
the requisite equipment, it appears likely that Soviet defenses could cope
with isolated disinfection situations arising from BW attack, as in the
case of a bomb crater or sickness in a few residences. Gross contamination
of an extensive area, however, would almost certainly overtax present
facilities, and prolonged exposure of the populatdon to viable agents would

result.

Large segments of the Soviet public, especially in urban centers,
rresumably have no history of contact with infectious organisms likely to e
enployed against them in warfare. There is no confirmation, and little
direct evidence, that antigenic stimulation by wholesale vaccination has yet
been carried out as a means of building up immune contingents in the populatic
for BW defense. Previous discussion showed that Soviet planning cenvisions th
approach in the future, however. For the present, the peoples of the USSR
nust be considered susceptible in varying degrees to a number of potentiesl
biological agents. Few figures are available on the prevalence of active
irmunization. Civilians reportedly receive smallpox, pertussis, diphtherie,
tuberculosis (BCG:), and tetanus antigens; but only smallpox is reguired, and
there 1s some doubt that complete coverage results. 238/631/768

In 1922, for example, 10 million were vaccinated

2gainst cholera; by 1940, typhoid antigen had teen dispensed to an

estimated 10 percent of the populace, with additional millions coming uncer
the program each year. Following introduction of the live brucellosis vaccine
in 1952, over tyo million sheep and cattle attendants were supposedly
irmunized by 1955. Mass prophylaxis against tularemia was initiated in 1949,
but total numbers involved are unknown.

More recent Soviet claims are on the order
of several hundred thousand for svring-swmer encephalitis. 238/ Influenza
antigen was received by 155,000 in 1952, with other thousands vaccinated
during 1953. Soviet figures on current use of live influenza vaccine are
approximately 10 million persons each year. 100/ Some of the experimental
products have been administered on a sizable scale, too. It is reported that
the Pappataci fever egg-embryo vaccine was tried out on 69,000 people in
1950; a live mumps antigen of the same type wvas field-tested on 35,000 childrer

100/ As of early 1260, the administration of this parotitis vaccine and the
revly developed measles antigen to large segments of the population is still
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in the planning stage. ZZQ/ The poliamyelitis program is perhaps

the outstanding example of mass immunization capability of the USSR when
once the technologyof.live-vaccine production has been mastered. By late
1959, over 21 million polio inoculations were reportedly given. 808/ The
oral antigen for this disease will be dispensed to 77 million persons in
1960, according to Soviet announcements. 809/ Data are not available on the
Prevalence of\“-prophylaxis against plague, anthrax, botulism, Q fever,
tularemia, and yellow fever, among the more promising candidates for BW.

Q fever, tularemia, -and brucellosis vaccines apparently are used widely in
endenic areas; 238/ workers in the hide and textile industries are protecteq
against anthrax by immunization when the nature of the Job requires it. 768
Yellow fever vaccine 1s almost certainly given to travelers leaving the US3R
for countries where the disease is endemic, but actual figures are unknown.

Plague immunization was probably car
vwhen serious outbreaks occurred in t
Republic; it is possible that this p

he Volga River basin and the Kazakh
ractice has been continued in locelities

where plague is still present in the rodent population. Because of long-
standing experience with the typhus fevers, effective protective antigens
are believed to be available and in limited use. 768/ As in the case of
Psittacosis, no effective vaccine for the Venezuelan and Eastern equine
encephalomyelitis viruses is known to be in Soviet possession, but efforts
to develop these breparations seem to be under way now at. the Institute of
Virology. 100/509/513/ Active immunization against the pathogenic fungi is
not successful, and no indicationsg of substantiel Soviet attenpts to solve
this problem are noted. While the need for toxoids and antisera for the
bacterial intoxications, diphtheria, and tetanus has Almost certainly
resulted in a satisfactory technology for production and widespread use, the
situation with respect to botulinum is obscure. Toxoids for T.ypes A and B
are available, at least in experimental quantities, but the extent to which
prophylaxis is presently employed, in the absence of frank exposure, has

not been noted. 768/
[ ]

Vulnerability.--Even though the Soviet civil defense program lacks
full effectiveness, the scope and intensity of training have contributed
significantly to the BW defensive posture of the USSR, according to
intelligence studies on the subject. 332/ Perhaps the greatest behefit
from this training is awareness of the steps to be taken by the individual
to safeguard his own health in the event of air attack. Despite
periodic inddctrination and the assignment of specific tasks, MPVO teans
Probably have not rehanrsdd their functions sufficiently under realistic
conditions to negate the impact of a strong BW onsleught. On the other
hand, their éxistence, end the presumed operational readiness, in
every element of industry, government offices, and residentiel areas of
urban centers could Possibly degrade the severity of limited local
attack by shortening the period in which the inhabitants are exposed
to infectious material. Thus, a combination of individusl protective
action and rapidly initiated Quarentine and decontaminstion meesures might
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well reduce, without preventing entirely, the number of cases of disease
arising from a readily recognized source, for example, a blological
bomb casing. In view of the absence of adequate shelters, the probable
lack of protective clothing and gas masks for the vast majority of
civilians, and the almost certain inability to detect airborne biolo-
Gical agents before exposure has occurred, physical defense in the

USSR is adjudged to be incapable of preventing contact between a
biological agent and its intended civilian host. The armed forces are
probably in a more favorable rosition with respect to the physical
tarriers vhich can be erected against infection; this follows primarily
from their possession of individual protective garments and masks, and
greater intensity of treining. However, the probable unavailability

of collective shelters, and, more irmportant, the lack of a timely
varning system, cast serious doubt that wholesale exposure to disease
cculd be prevented in the foci of a vigorously pressed BW attack on
military units.

If physical protection from infectious agents is not fully
effective, biological protection assumes critical importance in
ninimizing the hazards to exposed civilian and military personnel.
Biological safeguards mey take the form of prophylaxis or therapy,
and the incidence of disease will necessarily depend on the availa-
bility and timely use of vaccines, antisera, and antibiotics. An
additional significant fector is the general status of sanitation
vithin a nation and the degree of public knowledge about personal
aGygiene. These cen be conducive to continuation of & contagious
cisease outbreak on the one hand, or a strong force to break the
cycle of infection on the other. An evaluation of certain prophyleactic
preperations commonly ermployed in the USSR, specifically vaccines for
orucellosis, tuleremia, anthrax, plague, and Q fever, show them to
2fford: fair, and in some instances good protection egainst the diseases
23 they are encountered in nature, despite the undesirsble side reactions
which are provoked. 168/ There ere no firm date, however, to demon-
strate that these same antigens, and others deemed to be less satisfactory,
will protect humans challenged through the respiratory tract by airborne
2 agents. Indeed, the trend toward aerogenic immunization in the USSR
suggests that the Soviets lack confidence in their conventional vaccines
%o furnish this protection. It is reasoneble to believe that some

residual immunity to occupational diseases exists in rural communities
vhere vaccination for spring-summer encephalitis, brucellosis, Q fever,
anthrax, and tuleremia have been carried out. 768/ Among the urban popu
lation, however, no evidence has been found that natural sgsceptibility” .
Lo these and other BW candidate agent infections has been counteracte
by active immunization programs. The same position apparently hold
for the Soviet military services. For the great mass of the Soviet
bopulace, it must be considered thet a state of susceptibility to bi
Gical agents exists. The aerogenic immmization program, the developr
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of combined antigens and polyvalent antisera, and the efforts to formu-
Aate satisfactory vaccines for diseases now lacking them are believed
to be highly preliminary and thus incapeble at present of altering

the over-all status of biological protection.

The USSR is considered to have the same broad-spectrum antibiotics
and sulfa drugs possessed by Western commtries. There is no evidence
that specific therapy with these praducts has bern successfully applied
to the virus diseases; as in the other nations, a search is under way
to find and produce effective antiviral drugs. A recent evaluation
of the Soviet situation with respect to quantities of antibiotics
avallable for degrading BW attack led to the conclusion that current
production 1s probably at peak capacity. 168/ Streptomycin, chlorem-
phenicol, penicillin, aud sulfas were said to be in adequate supply
for normal civilian needs as of 1958, but stocks of the tetracyclines
and neomycin were felt to be insufficient. Previously cited reports
indicate that fimm steps are being *taken in the USSR to attain self-
sufficiency and to overcome dependence on imports. 226/ 228/ Given
certain working assumptions, the aforementioned evaluation found,
however, that present supplies of therapeutic preparations would serve
% treat less than 6 percent of the Soviet population. 768/ With the

production volume of therapeutic drugs deemed to be marginal from the
standpoint of fulfilling peacetime needs, there is no indication that
stockpiles are being built up, beyond those requirsd for normal militery

reserves, in anticipation of BW attack.

Studies of Soviet treatment facilities
have brought forth additional
significant Information bearing on the Soviet capability to ccpe

with biological agents. Jfound 1n 1957 that, while
a great expansion of medical programs 1s under way, equipment and
installetions are oftdn antiquated, poor in quality, and much in need
of replacement. Sacrificing quality of professional care to quantity
of physicians has yielded medical workers of less competence than those
trained in the West. The range of drugs for medical practice was also
seen to be limited. 280/ Other gained the impression
that Soviet medicine is not organized to handle catastrophes or large-
scale emergencies. Dispersal of facilities is not practiced, no blood
collection program has been initiated or lanned, and medical supplies
are apperently not stockpiled. 793/ 794/ The senitary-epidemiological
stations, on which the brunt of BW coumtermeasures would fall, are
frequently poorly equipped end understaffed, and dismgnostic laboratory
support for clinical medicine is generally of low quelity. 100/ The
integration of medical civil defense units and public health establish-
ments has developed satisfactorily in theory, but there is considerable
doubt that full cooperation, smooth teamwork, and realistic coordina-
tion have beer reached. 768/ Depending as it does on a sprawling
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structure of peacetime sanitation and epidemiologic installations

for a biological defense foundation, the Soviet public health system

has made vigorous attempts to improve the capacity of the organization

to function in defense. Progrems referred to earlier fall within this
category, for example, tightening of sanitetion and hygiene regulatiouns;;
identification of particularly susceptible population elements;
delineation of potential routes of spread of infectious diseases;
investigation of airborne microflora for background purposes; and
locating and typing of rodent and arthropod vector reservoirs. DPublic
education has been intensified in an endeavor to bring under control

the so-called "filth diseases" which reflects the generally inadequate
state of sanitation in the USSR. 279/ 280/ Realizing the shortcomings
of their public health services, Soviet euthorities have decried this
unsatisfactory situation and have called for greater effort in devising
wocedures for improving sanitation, hygiene practices, and antiepidemic
protection of the military and civilien population. 279/ 368/ Intelli-
sence studies in the recent past ere generelly in accord that because of
Ceficiencies in existing medical treatment and public health measures

the Soviet Union cannot provide over-all protection against BW attack.
l@/ BQ/ §2/ 768/ Soviet militery leaders are reported to have con-
cluded after a symposium in 1956 at the Military Medicel Academy that
their nation could not cope with a coordineted attack from mass destruc-

tion weapons. 647/

Status of Veterinary Defense

In the Soviet organization for defense, veterinary specialists

E under the Militery Veterinary Administration carry out prophylaxds and
- antiepizootic measures in enimals accormpanyling armed forces umits,
conduct quality control of meat products, and counteract animal diseases
corrmuntcable to man. §gz/ They staff veterinary diagnostic labora-

: tories reportedly assigned to field army and army front levels, end

& m2intain dispensaries and local assistance points emong the body of
troops. 627/ 639/ Military districts have access to more extensive,
permanent treatment facilities. 621/ Militery veterinary personnel
and MPVO civil defense veterinary teams probably enjoy the seme working
relationship as that found between medical units of the military forces
end MPVO medical detachments. The civil defense elements were seen to
be organized around veterinary administrators of each political echelon
and the head veterinarian of packing plants and livestock farms. 403/
o 663/ Much es the defensive structure in human public health is based
3B on peacetime medical-care instellations, the backbone of veterinary

éﬁ o @efense probably consists of bacteriology laboratories, disinfection
*‘:;i. cetachments, and mobile diagnostic facilities of the civilian agencies.

305/ 357/ 403/ 627/ 668/ Around these nuclei, so-called self-defense
groups are formed in rural ereas. 666/ o
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Veterinary affairs in the USSR are edmintstered through an organi-
zation analogous in many respects to that found in the medical and
public health fields. Supreme authority is vested in the chief of the
Veterinary Administration under the Ministry of Agriculture. A staff
known as the Veterinary Collegium, composed of the top veterinary
officials in the Soviet Union, has the responslibility for all civil
veterinary services in the USSR. Administrative responsibilities are
Passed down through similar bodies established by each of the con-
stituent republics, -and these in twrn exercise responsibility for
provincial, district and municipal services. All work is carried out
in conformity with the government's Veterinary Regulation, which oblige
the management of state and collective farms to take timely measures to
ensure veterinary aid in all cases of sickness among animals. Live-
stock brought to a given veterinary organdzation mistiundergs 30-days -

. Quarantine. Veterinary surgeons and their essistants have access to

the animals for purposes of inspection, diagnostic excrminations, pre-
yentiyebinoculatinnsa:9nduo§hersmedical;and;prophylactiC:treatmentg,
Animals that have not undergone the preliminary quarantine may not

be housed in the common cattle sheds nor put in the general herds.
In:addition, funder.veterinary .regulations promilgated by the Ministry
of Agriculture, livestock owners and farm managers are required to
inform immediately the veterinary surgeon or his assistant here
serving that farm, as well as the local officials, of all cases of
sudden death or simultaneous sickness in several animals. It is
forbidden to use the meat of livestock or poultry condemrned for
slaughter, or to sell meat or raw animal products without special
permission of a veterinary inspector. This rigid degree of control

is possible because the chain of authority extends downward from the
ministry to elements a%t the local commnity level without marked
diffusion. Republics of the USSR are divided into:mntenomous geo-
graphic divisions, and then into districts and regional areas. Each
distric% reportedly hess at least one strategically located diagnostic
laboratory, well-equipped and manned. From the district or regional
laboratories, consultant veterinarians, disinfection teams, and diag-
nostic units can be dispatched to livestock holdings. Each state

and collective farm specializing in animal production is said to
maintain one or more resident veterinariens who have at their dispcsal
the services of the regional enimal hospital and diagnostic laboratory.
125/ 175/ In additicn to the network of local veterinary establish-
ments, the Miristry of Agriculture has organized a system of veterinary
research institutes and experimental stations, industrial enterprises
for producing biological preparations, and centers for veterinary
supplies. The concentration of veterinary work under a central

state service is of great importance in providing efficient animal
kusbandry. It makes it possible to carry out all veterinary measures
in conformity with uniform plans and regulations. 155/ 810/ :
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The state of readiness of military veterinary units is not
definitely known. Articles from the World War II period suggest a
strong concern with defensive indoctrination, but few publications of
that nature are available today. 669/ The possibility of attack
is well recognized, for the Military Veterinary Administration has
been directed to train special cadres to work closely with civil
defense teams in counteracting biological agents employed against the
animal population. It seems probablgc that the armed forces veterinary
specialists would function under existing Ministry of Agriculture
doctrine and regulations for disease control in the event of BW
outbreaks. 811/ Q;g/ Aside from these regulations for reporting
routinely on illnesses and deaths in animals, the defensive role of
the veterinary service has been defined in training literature for
MPVO units. The following responsibilities for defense against
blological warfare ere included: the veterinary service provides
protection for livestock from air attack injury; carries out veteri-
nary processes for livestock contaminated by pathogenic bacteria
and toxins; conducts decontamination procedures; and determines the
feasibility of utilizing contaminated material. All® cases of live-
stock exposure or suspected contact with infectious disease agents
rmust be reported immediately to the chief of the installation (eity,
rayon) MPVO veterinary service. In addition, there are instructions
for collecting samples of contaminated soil, fodder, water, insects,
and ticks for submission to a veterinary laboratory for determina-
tion of the type of agent used. Contaminated food and water, or
food and water suspected of being contaminated, cannot be used without
a laboratory check and without the permission of sanitation and
veterinary inspection agencies. §§§/ 813/ There are no indications
that rehearsal for these functions in time of emergency has occurred
on a significant scale, or that stockpiles of necessary equipment
and reagents have been placed on livestock farms specifically for
defensive purposes. The fact that disease outbreaks in peacetime are
handled locally by the resident veterinarian, often with the assist-
ance of regional diagnostic laboratories, suggests that considerable
experience has been gained in combatting isolated cases. 175/ For
the same reason, it can becanticipated that prophylactic and thera-
peutic drugs are available to some degree for immediate use. Because
normal operating procedures and daily experience involve the timely
dispatch of professional teams and mobile equipment from the reglonal
or district treatment centers, it seems probable that the veterinary
service could degrade substantially a biological attack of limited
scale. In all probebility, a mass attack covering large areas
veuld quickly overwhelm the existing defensive structure and result
in widespread and continued exposure of animals to infectious material;
however, other factors affecting vulnerability must be taken into
account. o
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Effective vaccines against eccrorically important animal diseases
of BW potential are in the hends of Soviet veterinarians. Foot-and-
mouth disease (FMD), hog cholera, arnd brucellosis are still major
problems; however; anthrax and tuberculosis continue to take their
toll of livestock. 175/ 238/ Rinderpest 1s reportedly in check,
although a vaccinated buffer zone must be maintained in the Asiatic
torder areas. ng/ Because of the relatively great prevelence of
these diseases. in the'past, eradication by slaughter was economically
infeasible, and strict querantine plus the building of a zone of
imminized animals around the focus of infection became the practice
in disease control. This philosophy is still paramount today; for
example, a poster cbserved at the 1958 Agricultural Exposition in
Moscow recommended a buffer zone 8 kilometers in radius for FMD. 1In
carrying out this recommendation, figures were cited for vaccination
ir Kazekhstan of 105,000 cattle angd 250,000 sheep. Qig/ While
islands of presumably solid immnity to some of these animal diseases
undoubtedly exist as a result of the prophylaxis program, the over-all
effectiveness of the policy is questionable. First, the diseases
are still prevalent end, seecamidy, large segments of the livestock
population in other geographic areas probably remain susceptible and
in constant danger of infection by accident. For this same reason, }
there 1s no compelling indication that Soviet veterinarians could
cope with biological agents against livestock if massive dissemination
were involved. 'Since some of the most serious BVW animal diseases
are of viral etiology, for example, hog cholera, rinderpest, and FMD,
present antibiotics and therapeutic drugs would have little effect
cn the course of disease.

Resesxrch in the USSR pertinant to BW defense centers on the
animal disease control program. Emphasis is given to development and
improvement of blolggics for prophylexis, diagnosis, and therapy, as
showa by breviously cited investigations. Only recently has the
scientific literature reflected real concern for the possibility of
airborrne attack and measures to protect against it.

Status of Anticrop Defense

Primary responsibility for the protection of crops from pests
and diseases lies with the All-Union Institute of Plant Protection
(VIZR), Leningrad, which is subordinate to the All-Union Asademy of
Agricultural Sciences in over-all policy and planning the VIZR

- 140 -




g
pevid
22
s
&
-.f»‘l:
RE
4B
2

coordinates and controls, to some extent, all plant protection research
conducted at other institutes and establishments under the Ministry of
Agriculture. 2&/ No dpecific defensive measures against BW attack on
crops, other than ordinary agricultural protection methods against
disease and pest losses, are known to have been taken in the USSR. The
problem posed by losses from disease is great. Research on fungicides
lags behind Western development. A similar situation prevails in the
development of effective apparatus for dissemination of these chemical
compounds. While the USSR does possess some modern fungicides and
dissemination equipment, including airplanes, it is believed that
neither are in sufficient supply to mound an effective program to
counteract any sizable disease outbreeks, either of natural or BW origin.

The USSR is thought to have reduced only slightly its vulnerability
%0 anticrop attacks by normal improvement of the competence of its
pathologists, increased knowledge on the part of the ordinary farmer,
and the improvement of the disease-reporting services, quarantine, and
quarantine enforcement. From a long-range viewpoint, the vulnerability
of crops in any country to plant pathogens can be lessened in consider-
able measure by the development and widespread adoption of disease-
resistant varieties. Reports indicate most Soviet wheats are susceptible
to stripe, leaf, and stem rust; rye to black stem rust; and oats to
arown rust. Evidence suggests strongly that Soviet plant breeders have
nade relatively little progress in developing rust-resistant varieties
of wheat, rye, and oats. Recent observations
indicate that wheat-breeding programs of the con-
ventional type are under way at a number of institutes. It is evident
that considerable effort is being masde to provide collective ferms
with clean and relastively pure seed.

There is no countermeasure known which can be used against herbi-
cides employed as biologlcal agents. The crops of the USSR are considered
vainerable to atfack, but orly at a certain season, during certain
stages of growth, and under favorable meteprological conditions.

Of the many pathogens of cereals, the rust fungi seem by far the
nost promising for use as BW agents; of these, stem rust heads the list
for use against wheat, rye, and barley, and crown rust for use against
oats. Races of stem rust are known to which all available Soviet
wheats appear susceptible. Because sweeping epildemics of stem rust
are not at all common in the USSR, & massive inoculum would probably be
required to initiate disease on a significant scale. Deposition of
the inoculum early in the growing season is necessary for maximum
exploitation of vulnerability. A recent comprehensive analysis of the
biological vulnerability of Soviet wheat indicated that a properly
timed attack with cereal rusts could cause extremely severe damage.
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Of the many pathogens of botato, only Phytophthora, the casual
agent cf late blight, gives rise to the sweeping epidemics needed for
quick and decisive results. The area of greatest potato culture and
yield in the USSR, the northwest European part, is also the region most
favorable to the development of late blight and the area in which the
disease now occurs most frequently. Early and massive inoculum might
well be destructive, given favorable temperature, molsture, and wind
conditions. The greatest weakness of this agent as a BW candidate, is
the fragility of the vegetative forms.

Both sugar beets ang cotton are bresently cultivated on relatively _
concentrated areas of southern European USSR; both are subject to a o
very large number of pathogenic diseases, which as yet have an unde- £
termined enticrop BW potential. The most bromising agents appear to :
be rust, anthracnose, and bacterial blight diseases of cotton. Because @
of their destructiveness and the lack of other Promising pathogens,

the virus diseases of sugar beets possibly have potential as BW agents.

Piricularia blast of rice and rust of maize have some botential
&s BW agents for these Crops. Maize cultivation in the USSR 1is being
expanded rapidly, with the development of hybrid varieties for both
forage and grain. While rice is g relatively minor crop in the USSR,
it is extremely important to tne Sino-Soviet Bloc as a whole.

Soviet crors, in addition to being subject to the widely known
bacterial and fungal diseases, are vulnerable to a large number of
virus and nematode diseases, some of which are not present in the USSR
but are to be found elsewhere in the world.
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