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THE BIOLOGICAL WAR AGERTS AND CERTAIN PROBLEMS
C? PROTECTION THEY MECESSITATE

Translation of an article by Carl-Goran Hedsn in the
Swedish language periodical Telrdsk-Vetonskaplig
Forskning (Tachnical’Scion’cific Rcsearch) vol. 34,
ro. 2, Stockholm, 1903, pages 55-67.

Host people are profoundly ignorant about the nature of bice
logical warfars (BW). Perhaps the only thing that is generally
known is that it is capable of hitting large groups of both civilian
and military personncl, without distinction and stoalthily, A re=-
sult of the ignorance is that this type of weapon as a ruwie is dise
missed with a shudder, not only free froax public debate, but from
the level of consciousness of our leaders of society. When BW in
some excoptional cases 1s regarded as a real hazard it happens in
an atmosphecro of apathy, becanse the possibility of defense are on
rather inadoquate grourds deemed small or non-existent. Suck a
reaction, which has cccurred at the introduction of every new weapon
since the time of the crossbow, is dangerous because it plays into
the hands of a potential enemy and in that way reduces *he peace
preserving potential of ocur defense,

A psychiatrist has said that the reaction of the general pub-
lic to BW is similar to that of a medical student when he snters an
autopsy roca. He does not learn much anctooy until he has gradually
faniliarized himself with death. Against this background, facts
will be presented that may form a basis for a certain familiarity
with the BY sector. The purpose is to present an orientation to
spoecialists and responsible anthorities, and I share the opinion
(1) that there is a risk the international atmosphere could deteri-
orate 12 the press on the occasion of the next big epidemic wonld
start discussing BW.

BH, a Reality or Product of _t_ge Imagination

The biclogical war agents are of relatively recent date
(1, 2) {Table 1). Actually the American civil defense administra.
tion (FCDA) judged the risk of attack with dological and chemical
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war agents totesmall as late as the fall of 1958, Since then however
a reevaluation has apparently taken place, as a result among other
things of some special reports (3, 4) which placed the biological
and chemical war agents in the same class es the muclear weapons.

In this connection it has among other things boen pointed out %hat
the politico-military decisions now have become strongly dependent
on the oivil defense potentdil, which during the epoch of mamned
bombers and small weapons not decisive in the same way as it is now,
Actually a high military potential is now regarded as being of small
value unless it is supplemented by a good defense against BW as well .
as against atomic weapons and chemical warfare (CW),

It is probably the results of tests and war games that have
besn carried out that form the direct background for the reappraisal.
Thus a war game in Asia appears to have atiracted a certain attention
(5). The starting point is said to have been a simulated Chinese
attack far into South Vietnam directed towards the capital of Cambow '
dia, which it is presumed the Chinese would reach before the American
troops from Thailand, The difficulty in controlling BW was well il-
lustrated in the analysis, which showed that the astual attack not
only would have killed or inactivated 75% of the enemy troops. It
would also have exposed 600,000 friendly or msutral citizens to the
agents under discussion. '

The Bioiogical War Agents and Their Relationship to Chemical and
Nuclear Weapons

The list of potential war agents (6, 7, 8, 9, 10) includes
a number of agents that are knewn easily to produce laboratory ine
foections (11). It includes about a dozen bacteria (e.g., anthrax
(12), contagious abortion, glanders, tularemis (13), pest (14), ery-
sipelas, cholera and tuberculosis bacteria (15), some mn?l and
protozoans (e.g. pathogenic agents of coccidiomycosis (16), histow
plasmosis (17), amebic dysentery and malaria), a group of viruses
(18) (e.g. the agents of contagion for influenza %{9). psittacosis,
Venozuelan equine encephalamyelitis, yellow fever, smallpox, Rift
Valley fever, Japanese B and Russian vernal encephalitis and foote
andemouth discase). To these are added several pathogenic agents
that do not directly belong in the groups mentioned (e.g. those
that cheracterize Q-fever (20), typhus fever, Rocky Mountain spotted
fever and pleurcpneumonia) and a rmumber of toxins (21), (e.g. botue
1lin). With regard to the following it may be mentioned that these
latter often are more effective if used in aerosol form than if
the same dose is taken by mouth (23, 22).
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In other words one is confronted with at least 20 to 25 agents
that it is necessary to recognize, and to this must be added variants
produced by genetic manipulations. Some of the pathogens listed can
however be placed far down on the list of probable war agénts, which
of course simplifies the situaticn. The reasons may be many. For
example as regards a disfiguring disease like smallpox that en ate
tacker hardly would want to create a permanent memorial to its
blological warfare technique (5). Other reasons may be that the na-
tural immunity of the target population i:s Ligh or that effective
preventive methods are available (immunoe chemo- and antibiotic proe
pnylaxis). The possibility that the enesy may be using resistant
matants (23, 24) must however not be forgotten in this comnection.

The doubts formerly presented about the effectiveness of some
of the pathogenic agents against humans are without foundation, as to
the series of experiments on humans concerning for example Rickettsia
tsutsugamushi via the dog (25), Plasmodium vivax via the bloodstrean -
(26), Brucella abortus (27), intestinal bacteria (28, 29) and polio-
myelitis (30) by mouth, there have now been added regular aerosol
experiments. Thus for example the aeroscl dose for humans of rabbit
fever bacteria (Pasteurella tulsrensis) has been determined to be
25-50 cells (13, 31). With reg:d to the causative agent of (-fever
(Coxiella burnettii) apparently a single particle is sufficient to
produce infection (20) and here it has been found that one billion
human infection doses are contained in one gram of infected chicken
tissue (32). It is such figures for the effectiveness per unit of
weight, as well as the modest cost of production and the possibility
for anonymous use that serve as justification for the biclogical war
agents sometimes being labelled 'weapons of the future.” To this
may be added an aspect that even more frequently appears in the press
(33). The circumstance that som» of the chemical and biological war
agents may be characterized as humane is in scme cases they may pro-
duce a high morbidity and low mortality (5, 3%, 35). However surprige
ing such statements may appear at first, one must say that they are
understandable when they are seen fram the perspective of grenade .
injuries, napalm and atomic bombs. A geneticist would certainly also
prefer biologisal to atomic warfare, whose biological consequences
as we know are not limited to a single generation.

In table 2 and 3 the biological war agents have been correlated
with A and C weapons. The tables have been based on a compilation
made by the Civil Defonse Coumittee of the American Chemical Scciety
(3). It presupposes that a bomber of the type B52 can carry a 20
megaton thermonuclear bomb, or enough chemical or biologioal war
agents to produce equivalent results to the upper part of table 2,
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The Aerosol Attack

The problem of how we can protect ourselves against biological
attack is extremely difficult because the ways of attack are many
(7, 36, 37) and an attack may very well be launched in time of peace.
I shall here omit the protection against sabotage contamination of
food products, feedstuffs and water and against the spreading of
disease carryinz vermin, as thesc kinds of attack are sxhaustively
elsewhere (6, 38, 39). Instead I shall here discuss the aerosol attack

. and the special protective problem it poses.

The immediate effective area for biological war agents indicated
in table 2 has evidently been calculated on the basis of an Ameriean
SAMULATION vapwsswoni, When 8.6 i i0~5 fluorescent particles of size
2 p (zinc cadmium sulfide) under suitable meteorological conditions
{sea wind plus inversion) is spread from a vessel along a course about
250 km long and about 15 km fraw the shore (40). The distribution
path of the cloud was followed zbout 725 km and it covered, as the
table indicates, about 88,000 square kilometers. Within this area the
smallest inhaled dose was 15 particles and the greatest 15,000,

To give a clear idea of the magnituds of the areas covered in
this experizent these have been transposed to a map of Sweden (Fig. 1)

Plgure 1. Testing msterial: about 200 kg zino cadmium
sulfide particles (2 4 ) The circles indicate
s stations, and the heavy oomntours the
dis tion in the American experiment

-7-




#1?9‘&»'";" e S e e

SU——

It is true that the irmediate eoffective area in this experiment '
applies to a chcmical substance, but tha figure is confirmed by experi-
ments with biological aerosols. In another American experiment which
also has been transposed to a Swedish map (Fig. 2) about 500 liters of
a spore suspension of Bacillus subiilis var. niger was dispersed from
the raar deck of a ship that travelled along a course about 3 km long
and about 3 iou from the coast (10). The disporsion course was at
right angles to an off-shore wind (aboat 2.2 m/sec) and fram a meteoro-
lozical point of view the situation was characterized by a slirht lapse

- condition (4.e. not the stabilizing so-called inversion condition) and

by 100% relative humidity (bacteria often do better while certain
viruses have poorer resistance at high atmospheric humidity (41). A
number of sanpling stations were placed in the homes of officials and
in various government offices and buildings within the ares, which

may be regarded as an illustration of the ability of fine particle
aerosols quickly to penetrate for example into dwellings i.e. to

seek their targets (42). The cloud was foliowed about 37 km 4in the - --
wind direction, and distribution with attainment of infectiocus doses
oould be cbserved within an arsa of et least 260 square kilometers.

4 €
W L2 R Yy

P N

Figure 2. Testing materisl: About 590 liters suspension
of B. globigii spores. Only 5% of the particles
in the initial cloud were 4in the 1 to 1§ 4 class,
The figures indicate inhalation dose at 1
liters per xinute. The circles indicate sampling
stations and the heavy contours distribution in
an dcerican experiment nade under sowe iuversion
and fog (rel. humidity 100%)




The oxperiment just mentioned moy perhaps be criticized from
vhe point of view that a rolatively resistant spore is involved.
One can howcver cite the fact that a guinea-pig has been infected
with vegetalive bacteria that had travelled nearly 25 lm in'acrsool

~form (10, 42).

It is worth pointing out that comwon ecmmercial aerosol nozzles
were used in the actual experiment and that only 5% of the particles
were of the order of magnitude ithat is most effective (43, 44) to pro-
duce infection (0.001 = 0.005 mu diameter) a type of particle that
noriially hardly occurs ia nature (45), since they mainly arise from
diiute suspensions that are acted on by great forces in fine neozzlos
(46). If we rigure that not harzless bacterial were imvolved but the
similar anthrax bacteria, we know from aninal evperiments that particles
0.012 ma in diemeter give an infeciion dose that is at least 17 times
greater than required by a one cell aerosol (on guinea pigs about 23,000
cells) (10). Concerning other pathogens (Pastourella tularensis,
Coxiella burnetti and Venezuelan equine encephalomyelitis) ano finds
a difference of several thousand in the required infection dosc when
aercsols with 0.012 and 0.001 mu particle diameter are compared (10).

If a military trained sabotcur (presumably very early in the
morning in consideration of ciimatological conditions (47) lays out
an aerosol beyond Lovo, as in rig. 2, we should in other words reckom
with his usine equimment that is highly effective as regards produce
ingz fins particle aerosals. I ho uses anthrax bacteria a few hundred
liters of spore suspension would evidently be sufficient to produce
catastrophic effects, oven if the line of dispersion as here is only
& few kilometers longz. It should not be necessary to point out that
he would bs able to cover a many times greater area by lenglhening the
lino of disporsion, for cxazple by coanocting the aerosol generator
with tho cxnaust pipe of a ecar. If the sabotear uses other war sgent
thon anthirax bacteris the requirod volume can be redaced substantlially

table &), A s0 dramatic reduction in volume as the fipgures in the
tzble indicate (48) will hirdly bo cansidered, as the astual infective
szents often are desactivated relatively soon in the air, a situatdon
that must be cozpensated for by increased dansity of the initdal ecloud
or by other special meaiures Ek9}. If for exzuple the sensitive
tlarerda bactoria ware used (50) vhere we know that the inlective

cose lies at about 25 cells, the offect would have besn extrsusly
grecat even under the assumption that the disease producing ability
for humans decreasss at .6 same rate as far guinoa pigs. Initially
the infection dose then lies st 10-20 cells, but it increases Lo
about 150-200 when the aerosol is five and ons half hours old (49).
in that time the cloud in the actual asroscl sxparimant would have
passed the target area and the population would bave been infected.
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exparimentally according o irnlcizi®icn (70, o

a four daye a larpe posticn of tae rorsonnol at on

IZ the moscuitces hal been carriers cf
vellew fover the majority of the innzhitonts werld ha F
dudging f=an experirunts with valunioers it can T

experienced several bites.

(51,

.ron -
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that also =alaxia (52) may be used in similayr sitratioms, zc well as
denzue fevor which we know can be mrcduced Ty a2 single rosguito bite

(53, 5%). imerdcar military tiolozlstc are said

+o havec made a ¢

ploneor centridutien as rogaxrds rozs predacticn of insects for 3w pur-
poses (5) tut one must wresure thoi the tecinicue also kas bee-

mastered elsevherc. X

1nas 1t is said that the Jdarancse in Masonooslz

manT vears agzo reached a sapacdity of 45 kg pest DZleas every & monta

PSLioi,y eorresponding to abeut 135 miilion individuals,

Toirands the

end of World VWar IT it was even plarnmad to grarduple this productive

capacity (55).

The bilological war agents are perkaps primarily strategic
weapons, partly because of the long incubation period before they take

offect, partly because they can covexr

large areas, perasss evea

the entdre territory of a great power (56) 2t least if they are used

in the form of fine particle acrosaic.

The dissenination of these

is not influenced roticeadnly by forest vegetatian, rain etc. (47).
taether the greatest threat lies in 2 poterniial deadly eflect on

humans or in undermining the econcay in that {he atlacker destroys
ths harvest (57) and reduces the stock of dozmostic aximals (58, 59)

is a debatable subject.

Since X am a physician I pass by the latler

aspect however, and leave it to ihs reader to imagine for example the
effect of 2 sneak atiack by sulmaxire oculsicdo tha coast z«f Scania.

It may be imagined in such a case thal the en=xy worid uss viruses
that produce East African suine fever, hog ckolera, RIIL Valley fever,
catile plague, foot-and-moutlh disease, fowl plague and EKyweastle
disease or bacteria tkat produce anthrax, contagio's abortion or

glanders (8).

Broblems of Aerosol Pootection

If ono asks how 2 defense against biclogical asroscl warfare
can bo organized, one socm finds thal it must e 2long throe lires:

(1) to mrotect the target population pricr o axposure, (2) during

the period between tho attack and appearzrca of cases of illxnass Lo
take suitable countermeasures, (3) to nrepare catastreoshe medical eare

(60, 61). :
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The prohlem of warning the population within the target area
in tme prior to an attack is difficult, but it cen theoretically be
solved in various ways. But theso gll presuppose a notworle of warning
stations that are capable of quickly detecting the color, odor and
Lasteless war agent we are here concerned with., Normal sampling proe
codures (62) do not suffice for this, but ons must think of fully
antaatic apparatus contimicusly registering for example the protein
or nucledis acdd level of tha air (62) and/or the content of particles
of a certain crdar of magnitude. This is in itself a difficult problem,
and it becames almost insoluble if one works with a countrywide network
of warning stations. Zven if the meshes in suck & net have a closeness
adapted to the value of the target, it is obvious that the number of
stations will be so large that the equipment must be simple and
inexpensive, a demand that ought to constitute a real challenge to
the chemists, physicists and teletechnicians of the country.

Figure 3 illustrates a network of equilateral triangles wherse
sactor A is adapted to a big clty with a center that is of vital ime
portance from the point of view of total defense, ssctor B is for a
larger industrial city, C for an important industrial or agricultural
district and D for the counirysids within a probable target area. '
Now if d for exampie is 1 km, one will with a wind velocity of 2 meters
per second have 8 mimtes' respite in the center of sector A, but with
2 wind veloadty of 20 meters per second the time has been reduced to
50 seconds. Obviously in such a situation the analysis must be carried
out and the alarm set off within 30 seconds and the gas masks, which
by the way provide excellent protection against this type of attack
(42) must be available within reach in 20 seconds. Since tis require- -
ment can probably not be met, d must be increased, and with it elso
the size of the primary exposed population. How large it must be cannot

at tho present be estimated, tut sv much is evident, that it will present’
nediocal problems. '
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- Let us now iry to speculate about how the first line of BW protece
tion may function in detail. :
VWhen a statien in the warning network gives the signal, the
~ central coumand sends out special plane or motorcyecle patrols for
sampling. This is done according to two principle (a) for quick cole
lecting of material from the warning unit in question, for identificae
tion and (6) to map the aerosol oloud by means of helliocopter carried
sondes fopr particle counting. During the operation available data on
wind direetion, wind velecity, inversition etec. are processed and the
sampling is directed by radio. Certain procedures may possibly also be
initiated for the purpose of rendering the aerosol cloud harmless, but
these cannot be discussed here.

If one or more additional stations in the warning net give the
signal and meteorological (6F) and military information does not make
an attack improbable, the central command will release alarm signals
by telepkone and siren within the estimated target ares.

The identification is started as soon as the aerosol sample
arrives at the laboratory. It includes quick diagnosis by means of
fluorescent antibodies and bacteriological and virological diagnosis
by conventional methods, e.g. typing by means of specific sera and
phages. In connection with this infrared sbsorption spectra may pos-
sibly be studied and the material may be cultured for resistance de-
terminations and for animal experiments with reference to therapsutic
and prophylactic methods. The importance of a quick bactericlogic
diagnosis is illustrated for example in the case of pleuropneumonis
where the therapy (streptomycin, chloramphenicol, tetracycline) must
be initiated within 18-24 hours after exposurs if it is to have any
effect (65).

We have not arrived at the second line of defense, namely
measures that should be initiated during the period between the
attack and the time when the cases of illness begin to ocour.

As soon as the quick identification is clear and the distribue
tion and veloclity of the cloud is estahlished, the command orders via
radio evacuation and disinfection of the gas mask wearing target
popwlation, isolates the part of the population that in spite of the
alarm has been infacted, determines the extent an. type of chemical
or antibiotic prophylaxis and whether disinfection procedures are to
be followed or special measures taken with regard to the exposed animal
population within the target area (42). '

The evacuated target population is kept together until the
laboratory diagnosis has been completed and the value of various forms
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of therapy determined.

thenever the pre-requisites ara lacking for limiting the effect
of the attack in the manner here outlined we are reostricted to the third
1line of defense, to create the conditions for mass madical care (60,61). .
These may offer mdedical and administrative problems that are as difficult
as the tachnical preblems just mentiened. It is far from certain that
100% of the target population will hecome seriously ill, and the ime
portance of the 111 being taken care of by the well, of the slightly
affected being able to take care of themselves and of anxiebly being
calmed among those who are not ill can hardly be overrated {46). Panie
might be one of the consequences of BW most difficult io ovarcome.

The traatment must to a large extent be based on the so~called
broad apactrum antibiotics in tablet form and with an ample supply of
such preparations a biological warfare attack with bacteria and rdickete
tsia can be anticipated with a certain degree of equinimity. The time
for initiating the treatment must however be chosen with care, at least
in the case of tularemia (67) and Q-faver (32) when it is know that the
offactive romedy (tetracycline) only postpones the onset of the disease
Af it is given too soon after exposure, In addition the treatment with
antibiotics must in certain cases bs combined with inoculation if the
effect is to bs satisfactory. One knows for example that penicillin
certainly protects apes against a flaring up of anthrax, but that the
grotectian lasts only as long as the treatment contimues (68). But if

he animals are given protective inoculation during the treatment with -
antibiotics, the latter can gradually be discontinued (69). This shows
that the medical protection against biological warfare 1s not a quesilon
of antibiotic and chemotherapy or protective inoculation but that it
rsquires both. In the future the most effective defense against
biological war agents will be active immunization, if we may believe
one of the most prominent expert on BW, Dr. LeRoy Fothergill (70).

The Plaming of BW Protection

Which administrative measures sre now urgent if one regards BW .
with the same seriousness as atomic warfare? That is a question require
ing consideration and I shall only list 6 sectors where efforts are
required and to a certain extent can already be made. :

(1) Supplementing the Mediscal Boerd with reference to protection
against BW with a permanent secretariat for investigations and
sooxdination, . .

223 Equipment of the populatien with gas masks.

3) Establishment of & quarantine sone system that will make it pos-
sible to divide the country in tight compartments from an
epidexiologic point of view. :

(k) Training of police, health and civil defense personnsl in BW
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sabotage control and of microbiologists, physicians and veter-
inarians in diagnosis and treatment of umusual diseases (travel
scholarships)

(5) Security control and special training of all personnel' in employ=
ment that is sensitive from the point of view of sabotage in
dairies, ics cream factories, food industries, waterworks etec.

(6) Estabtlishment of a system for utilizing effectively the research
potential of the country for the purpose of solving the problems
of the warning system., This should bs given priority in Sweden
as elsswhere %35 . To this should be added research and develop=-
ment work making it possible to carry oa laboratory studies of
biological aerosols (7, 72). Firally efforts are required for the
purposs of creating better vaccines against, for example, contagious
abortion, psittacosis, coccidiomycosis, Qe-fever and virus encepha~
litis {72) and unspecific immunological protective agents (of the
type endotoxin, interferon etc.) and methods for their use on a
mass scale (73, 7%, 75, 76) e.g. aerosol vaccination with attemmated,
dependent strains whose development can be interrupted in that the
agents on which they have been made dependent are expesed.) The
effort that is required represents a real test of strength. One
must z2sk whether, against the background of cur limited personnel
resources it can be carried out within the framework of our normal
resoarch administration, which regards itself as being able to
afford to employ a frighieningly large proportion of its leading -
specialists in writing and reading applications and reports. How
this is to be avoided cannoi however be discussed here.

I doubt that any microbiologist who has taken the trouble to
read the report from the Florida conference on airborne infections,
Deccmber 1960 (77) is ready to minimize the potential military appli=
cability of biological aerosols. A psychologist who evaluates their
effoct on the will of resistance among those attacked can however surely
find reasons for questioning their military importance (2). Regardless
of how real the risk of BJ is judged to be, one cannot however, in the
absence of illustrative material in the form of military applications,
request the government to assume the investment costs for a network of
national scope of warning stations for BW and CW. What one on the other
hand can request is that the system be studied and planned so thoroughly
that only "series production” remains to be undertaken on the day when
the potantial of bacteriological warfare is demonstrated samewhere in
the world. ’

In consideration of the fact that the population pressure ine
creases more rapidly in other places than with us, and if the faot
that religicus and moral inhibitions are perhaps less well developed
there and the hygiene is poorer than in Sweden, it is reasonsble to
appraise ourselves as having a certain period of grace. If it is
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i utilized as outlined also for such constructive efforts as vaccine

o research, it is possible that in addition to a better defense we will
also have the opportunity to let our assistance to the developing
countries include protection against biological aggression, scmething

. WHO in spite of ils great resources at the present has great difficulty

in providing. Neither must one forget that military biological research
often has produced purely civilian benefits. The American military
biological research has for example given us an extremely effeative
anthrax vaceine, a preparation thal makes it possible to give protec=
tive inoculations against the five botulin toxins simultaneously and
an extract that makes it possible to protect plants against certain
viruses (35). '

The desiderata emmerated above do not perhaps at first glance -
give the impression of being especially difficult to provide. The
question is however if not the dsmand for quarantine zones can have
such military consequences that defense planning must be revised.
Perhaps the consequence of such a reappraisal will be that one will
find it to be most economical in personnel and material to limit the
Lirst line of defense and put the main emphasis on pure guerilla
tactics. A well coordinated resistance movement organized in time of
peace, having at its disposal the entire spectrum of modern weapons,

I 3hovld have a high war preventing value due %o the great margins of .
L, uncertainty it would impose on the enexmy's operstions analysts, and
' due to its unequivocally defensive orientation. '

To get us emotionslly involved in a matlter it is necessary
that we the aid of imagination by being able to oreate a picture of
the situation. That is quite easy in the case for example of a
roilroad disaster, but it is very difficult in the case of a BW atiack.
Then superstition takes the upper hand and we hope the threat will
disappear while we bury our heads ostrichlike in the sand., I cannot
explain in any other way the fact that we did not for exaspls draw
the BW conclusions from the paratyphoid epidemic in 1953, I oan hardly
imagine an spidemic situation that bas been closer to a regular BW
attack on a small scale.

Zhe BW Apents and the JInte Situgt:

B ’ It 4s of oourse tempting to hope that the disarmament negotia.
{ tions will reduce the conflicts in the world., o the extent that
N they will lead to tangible results it is however still wise to view
e +them as expressions for technical progress that ackes it possible to
e hold the cld positicns with ever mmaller effort. A more profound changs
- of mind is hardly to be expected even though the untenablility of tie
present situation is obvimus to all parties,
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None less than Ir. J. Wiesner, the scientific adviser to the
Prosidoent of the US has said: "We aro confronied by a serious commnioca~
tion block. In conflict situations between individuals, and in conflioct
situations in which individuals act for nations, statements of antago-

nists are evaluated not in terms of the iniended meanings, but rather

in terms of the most threatening alteirnatives. This is particularly
true when survival is believed to be at stake. Every proposal by
eithor side is scanned fcr the hidden purpose. The entire history of
the atomic control negotiations is a demonstration of this effort.”
This type of reaction, the strength of which, as regards nations, ap-
pears to be in proportion to the feeling of the importance of one's
ovn form of life for the world, is well known to every psychiatrist.
Erich Froman discussed this circumstance in a symposium organized by
the American Academy of Arts and Sclences: "In the current discussion
on armament control, many arguments are based on the question of what
is possible rather than what is probable. The difference hetween these
two modes of thinking is precisely the difference between paranoid and
sane thinking."

It one now is forced to acknowledge 1) that there exists ummise-
takeable paranoid elements in the intercourse botwsen nations, 2) that
the "democratic® voting mechanisnm applied to the supranational level
probably will lead to severe crises, and finally 3) that the gap bwtween
rich end poor nations in all probability will increase, it is reasonable
to appraise the chances for the establishment of a real world peace with
great caution. With regard to BW the hypothecis has as a matter of fact
been presented that the East at ths disarmament discussions in Gemeva
intentionally keeps the attention of the Wost fixed on the atomic weapouns
and long range missiles to covor up its real offensive plan which is
supposed to De based on biological and chemical warfare (78). It is
not supposed to go into effect until they havo built up both their
offensive and their civil defense potentisl within their territory and
neutralized the retaliatory power of the West by an atomic weapons
agreemsnt. Against such a background the unwillingness of the East to
accept inspection would be easy to explain even though the production
of biological war agents is extremely difficult to cantrel (79, 80,81).-
It is not impossible however that the offensive BC potential of the
West will be so high on the day when a muclear disarmament agreement
is signed, that the "terror balance® will persist without atomdc weaponz.
To the extent that the BC armaments of the great powors will make a more
speedy agreemant on atomic weapons possible we may paradoxically regard
theam as a part of the afforts to keep our planet inhabiteble.

Statements by prominent Russisn military and political leaders

are regarded as leaving no doudt that they are prepared to use biolow
glcal var agents in future var (82). It 1s reported that Defense
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Minister Zhukcv in January 1857 is supposed to have said that Russia
is reorganizing its armed forces in consideration of the fact that
it is believed that future wars will ba fougaht with nuclear, chemical
and biological agents of mass destruction (83). In Russia.there is

_ also a very effective organization for miiitary training of civilians

(DOSAAF), which receives a couprehensive course in ABC protection (82).
(20 hours of lectures, ocutdoor exorcises in decontamination and exercises
in first aid and in the use of masks and protective eguipment).

How is the present balance between Ez2st and West in the area of
BC? Since on this point I must limit myself to nonesecret material I
oan only quote General Marshall Stubbs, the leading US military chemist
(35) who in connection with the work on the 1962 Depaiiment of Defense
budget maintained that the East is anead of the West both in the offensive
and defensive aspact, but that the US had a § year program that would
reduce the difference significantly if it were contimued (1960: 42.6
million, 1961: S%.1 milldon, 1962: 61.% plus 13 million dollars for
research and development work in this area). Furthermore the informa-
tion was provided by the information officer that the Soviet with the
aid of German scioniists made soms minor experiments before 1939, when
besides Cermany also Italy was well propared. The real development
phass was not initiated however until after World War II. Now the
Russian potential is said to be such that they even are believed capable

 of giving assistance to the satellites in the area under discussion.

It mast urder all circimstances bes considerable, if it surpasses that
of the West (8%, 85, 86). '

How can it be that these effective inexpensive difficult to
detect war agents, which leave the matorial resources of the vioctim's
intsot and in some cases even spares his prduction potential, has not
bean used on a large scale? The question is difficult, but one may
for example cousidir the following:

1) Thct the problem of onme's oim Bé protection has not been solved,
which mast have a strongly deterrent effect .

2) That the popular idea of biologloai war agents as tarror weapons
causes restrain, at least in ocuntries with free dissexination of
pews and a desoorstic govermment

3) That the value might be relatively smaller for the great powers that

are armad with atomic weapons, vhich at presant master the BW te-
chnology, than for smaller nations, which probably wtill for some
 years will lack HBW ty -
&) That the tactical and strategic applications, for sxample the
possibility that muall forces may bring bout destructive retalis.
tion or a militery vacuam (80, 81) have not yst besn bdrought up in
the dscussion of military palioy.

' 5) That there exists a sort of pectim turpes based on the incaleulability
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and complicated conscguences of BlW. These must be strongly repugnant to
traditional military tninking.

fow long a reprieve that is dependent on such factors can last, no

one is likely to be prepared to say.

Tnis presentation has unfortunately become quite long. 'T. E. Flliot

has said that man cannot stand too large doses of reality, but the latitude
of variation is large, and I hope I have been able to give the majority of
my rezders some idez of one of the weapons of modern war most difficult to
appraise and which undeniably provides further argument for the demand that
international conflicts of interest be solved in another way than by military
operations.

9.

10.
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