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wy In Britoin the Ministry of Defence hus patented manufucturing proe

cepoes ocuch as Potent No. 810930 for a method of waking 3arin. The U3

Technical lLiunuval T¥ 3-215 describes the effects of Sarin as follousg
s running nosey tightness of chesty dimness of visiony pinqciuting
of the eye pupilsy difficulty in breathing; drooling and excessive
pweating; nausea, womiting, cramps, and involuniary defacation and
urinationg twitching, jerking, staggering; and headuche, confuamion,

drmgixesnw drousiness, coma and convulsion. Thess cymptons cre follouwed by
ceosation of breathing and deathesee Althouph skin abaorption greut
enouh to cause dcath wmay occur in one or two minutes, deacth gny be
delayed for one or two hours. despiratory lethal doses kill in ono to
ten minutes, and liquid in the oyo kills almost us ru idly."

Viae To JIGLOGIC..L V..RP.RL?

4 publication by the Depte of lealth, ~ducati:n zad Velfure in
America statost '"3iological varfore is the intentional use of loving
procucts to couse death, disability, or dam ;e in man, el thier by cau.ing
uis sickness of deuthy or through limitution of his food supplies or othier
apriculiural rosources. lan must wapge a continuous fi ut to nointoin kimm
mekf enc Jdefond himself, his aniuilse, und §Yis plunts in competition with
insocts and nlero=orgonicmue Yhe ohject of UL 1s to overe ue thoce offorts
by deliber tely distributing larpe ncs of orjanismsiXTKENd¥jEd¥of native
or forei:n ori_in, oy their toxic prolucts, tukinpg full odvontape of the
ability te utilize nore cffective netiods of disseninuotion and unusuzl
portals of entry. DU hus been uptly defined as »ublic iLeclth in roversea.™

17 21 .
Close liaicon is mintined with rhe Ui and Canadilan CU establichnents

and Uritish inventors are sometimes opplicants in patents as-ipgned to the
Uu l’irJ'ZYG

lézﬁ—zlhato in 1940 the editorial dire:tor of "isclence Illustrated"clainmed
that a one ineh cube of a chemicul knwa as botuldlinus toxin would be
. @ufficicnt to Lkill every person in the UL and Canadaesse during Ui II
}ﬁ% methods of isolating the toxin im pure form had beeun develoned at Fort
" Jotrickseesee tho most toxie type of bctulin is type'i'e A lethol doze of
type "A" is estimated to be about 0.1: microgramme. Less than 888 500
cr pmes of type "A" might suifice to 1ill the lopulation of the miim whole

__meorld .

Iv.i &y (;Asjifghj ,

At rorton attenpts have been made to locote the gonetic elements
wvhich determine virulence = to induce mtuatiens which will wmake an avirue
lent strein ( of no militury value) virilent, In particular this is tle
case with the bacteria tastteurella pes:ic.

Wis gl WO ey

1) dJhat ie the true nature of th. brief to which the director and
his ctaff ot irorton are working?

2) liou much rescaorch at rorton Is concurned with bhelogical warfare,
and ig the work primarily offensive or dofinsive?

) liow does the work at forton sonfo-m with the 1925 Ueneva trotocol$®
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"In the context of bioloe
ciecaul werf re even lifowsaving tcchuniques such cs inmunisation take on a
stranze oo ccty imaunity urong ones own oun population and troops is a
prerocuisite to thae initiation of disease by our forces, as well as a [rew
caution a_ulast tho initiation by others. wons diseases ure currontly exclu=-
ded from active considerution as 5. agents chiefly because no waccine:
apufnot ther have et boen developed,""

Dide e IXC., 3 JRT0ToH HICKUIIOLOOISY, b o 1D

"Much of the work {at

vorton) can be interpretad cs preprution for offonsive bioleiisal wariures

inch of it ® can o uully be explained os prudent defensive research. The
av-iluble svidencs le ejuivocal ceese the eoxten. of our research into

mothodc of offevcive biologicla warfaro is still chrouded in E¥MEEZ¥X uncortainty

IYSH 53
-m_—a—in‘ﬁa Us 22 leading scientists including John —dsall, Felix Dloch,
aul voty. lobert hofstadter, and ...L.Tatum, initisted a petition which

vag evo-tuzlly sisned by 5000 scientists, It wus sent to «resi dent Johne
gon an’ it stauted:

'8 wenpons have the potential of inflieting , especially on
~svil.ans, snorvious devastation and death which may be unpredictable in =
sconc ond isvensityi they could hecome fur cheuper and easier to produce
thur nuclear we.pons, thereby plucing great mass destructiv ¢ pmmmwxxk
pouwer wi thin the reaches of nationa not now possessing it; they lond
theiselves to uze by leadership that way be despor.te, irresponsible, or
U/ CrUpPUlouBese » ol

U# forcee hh ve bezun the lorpge scole use of antiecrop and "non®
le:hol"™ antipersonnel ¢ ericol we ona in Vietn m., e believe this sets a
dangorous precedent, with long term hosards f.r outwiching any short torm
militaryadva. t.ge. The em loynent of ony one CU veapon vweakéne the barriers
to the ume of others, lLio lasting diotinction seems possible between incapa=
citoting wmxxmwm and lethul vec _one or betweon chemical and bi logical
varfore, lhe great viriety of noasiblo cpents  forpms a continuous u)ectru o
«dfrov the temporurily incopacitai ng to the highly lethale If the rostrui
{ of the use oione kind of CB woapon are broken dow , the use of others wi 1

i be encourupged.” ,
g A dUls PRI 12 s-himuﬁ: L2l

Arpuing frog the besis of special knoww
yledie of the effccts of coemicals on w¥xm plonts, 12 physiologists wrote
te the srosident thut the persistence of soge defoiaznts is such " ti ¢t
productive agriculture ray be prevented for some yeors" and that "massive
use of chenlicu}l horbicides can upset the entire ecology of a rezion."

Ii.k 6a

Juring the Second . the “ritish conducted .5\ exverimente with unthrax
= 8pores oi which reqain in tue soil for a long time = on the sn=ll iosland
oi uruinurd , off the ..i of scotland. According to a stitement by C..e.Gordon
smith, director at rorton, vhen tho islk nd vas recently revisited it was
concluced thut "it may remcin infected for 100 yeurs."
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; : * It hae both physic.l and
mental effocts, hut its . recise nature is not clearj unclossified inform -
tdon ie notubly less cu; le touin for cthe cheical a. ents. Whe fLray -cchnie
cal “#anual Y 3=215 lists the following effectss interfercace ulth ordinury
activityy dr,, flu:lied sking tachycardiag urinury reténtion, conctiputicn,
olov ing of wental of nental und phycicol activity, headache, guidiness,
disorientation, hallucinations, drowsiness, msuniacal bohaviour (sometinmes),
und increase in body temper.ture. Yhe weapans empdoymont manual warus
that thomo arecritical limitations %o the use of ., but cites the use=-
fdlneps of inca acitinto ag.inset interningiced ememy vnd fricndly units an d
agadnst nixed populutions of friendly, encny, cnd civilion personunol.”

IJ.J!I

J..-Robinson ctates in "ocicncoe Journal's iy tha 1950 thoe advences
in CJ. resoarc. were onormouse. By the discovery of the new Veajonts which,
unlike musturd guc, pass guickly through the skia apd inte the circulatio ne
"\n alnost invisihle drop et of V.. or VX on an eat lobe can be lethals
Yne Veggents cre essentially liquid and relutively nonevolatile ocvuvalents
of tiio nerve pascs. The only protection is all envcloping onjermsable
clothing vhich must be destBoyed or elabor tely cleaned after cvery
contamin tione wuch neasures muy be pos-ible for fishting unitsy but wi.at
of civildan _opulation:?

GRAEXRNREX Ol Lob=253%
CX. L LaRsilin It is soid that in terms of 'mikitorily -romising effectc?

«the hallucino;en LubDe25 is perarded us the most poBent pasychcténimetie

npent knowne producing "hallueinstions, sehigoid ntiutes, and a cense of
depoerasonalization”

in 1904 General dotuschild in "Tomorrow's eapons"
vritesi "Think of the effects of using L.D=25 covertly on a higher
headjuzrtere of a nilitary orgcnistion.yome military leadere feel that
we should not consider using these materinls because ve do not know
exactly what will happen and no clear=cut results can be predicted. Lub
imesine vhore science would e today 37 the recction to try caything
new had beens *lLat’s not try it until ve .nmow uhot the recsult will be,'"

IT.H 3

Chericol ifig “acitunte ¢ n indjce 4 mora }1 conditions of the bedye
uximples ors * ért amic/ heot str o or exh u tlon),“arthost tic’ hypo=
toncion (innbllity to ve./ n =t 20, wlt out # ‘nti ;) nuscular hyvolemia
( inability to o er e :ma. o . ¢ vo.unt = busc os, .+ hysiologicsl
blindness, veomiti ., nd anes. ea‘a. e : vnm cevticcl labs spend much

tire eliminpting t e { very e? eol® ¢ t ododrvgame i€ C 1-%o are geing
thé ox ct o% oni e, ;
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and long lasting voocine. There are few,
if any, naturally ocourring infectious organisme wlich fulfil all these
requirements, although with modificatidne, some existing ones could be
endowe with many of them. THIT IS WHAT RESEARCH AT PORTON LOOKS FOR.

EXXERXERERX
R.CLLRKE, IR "SCIENCE JOURNALM, BAYS /BOUT AEROSOLE 3

: PReurly all the evidence
thot iss aveileble points to the imhnlation of infected aerosolm droplets
a8 the best meins of trensmiseion of a BW agent. Considerable resecrch hes
been carried out in this zwux aspect of BW and It has been shown thrt the
optimum mksw dizmetre of wercsol particles ueed should lée between I and §
microns in di:metre. Partic es of this dirmetre will be sufficiently small
to pass down into the kung mxk¥ and there penetrofe the alveoli of the lung
walle Aerosol of this sise can be produced quite elmply ceeo they will
drift cown to Farth only slowly, allowing moximum time for them %o sprend

4

_ over kzgm large distances by the preveilimg whteorclogiwcl condtions,

i

AN EXAMPLES
Ir. LeRoy Fecthorgill, who worked ct Poxi letrick, rolecsed 200

kgus. of zinc cadgum sulphide { & herkbless fluoressent moierisl) es an
eserosol of 2 microm di:medre during & 25 km boat tri, I6 ku from the chore
The cwroscl truvelled TS50 kme down wind aud covered (0,000 sqe kmee

ITEY 9:

ReClorke, in“Science Journ: 1" sitctes: "eso.ths exisence of BW agente
ond the efforts of naticns to improve them prohably coneiituted a hazard
comp: rible with the stockpiling of nucl ear weapoms. Althouh they mey not be
relicble in 2ction the chawe remeine {hat thelilwsinghus® accidental or
delibercte release might produce more futalities them the wse of several
large nuclosr wempmss devices. An example ITiom the animel klicdom mmy will
suffice to 1llustrate the point. In May I952 in ¢the Dep rigent oi Fure ond
Loire in France one or two rebbite wore imoculeted with myxamctunie virus.
By the ené of 1953 the disezse hnd spmoad through 26 Depate of }-ance,

a d4 through Hollind, Bolgium, Cermcny, and Switserlond, killing be'ween

E X 607 a1d 0% of the xikiim.rabbit popul: tiom.®

v

%ﬁl égbout biologicdd discrmomente®

"It seems that some nations are now prepared to xisk acoept
the risk of ¢ humon catostrophe of this kind eeces in Teturn for the
possesebon of o we:pon of unknown if not dublious value. It is not surprieng
thrt Pugwash - the internotional associction of scientists dedic ted to ne
preserv: tion of world pe:ce - have since I959 been secking waye of bringiiy

OF CBW STRATEGY:
Arguments wilitery stretegists have put forward in fevour
of using biologicdl agends rune roughly r8 followsy, Compcred with nuclerr
weapons, technologies involved cre extromely cheap ¢nd theoretically wery
simple. texmenafzetwenxy Any country with the ability #o produce vrooines
could manufiotufe virulent strains of micro-organisme in sufficient qeuntity
to produce large scole effecks. With the exception of botulinus toxin and
other chemical substu:ces, BW cgents ere self propaguting in their humcn hosts
end therefore omly minute qu: ntities would be rccuired to initiate diseese.
The ® nufacturing unit required would be small ond easilp comcecled { for thir
reason it 18 not known how meny cenires sre nov engagec im BW reserrch). Deli-
verg of the agents would not require em expendive force of nuclear bombers,
uissiles :md submarines; they could be dropped from a smoll airoreft, intro-
duced into ventilction sgsteme or the public water supplye. i3 :
mupthermors, the result of the attack would effecgt only the
1iving popultion { humens, animols, plggafggl omsunicetions,bridges, roods
and buildings would be left unhirmed. RE €0 BW HAS BEER T¥ NED
"RORSDESTRUCTIVE WARWARE™ IN THE US. s
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he i.e ® ch r cteristics of e BW tgent cre very stringent. It must be
highly virulent, -rocuce ¢n incap cit: ting or lthi1 effect very ~uickly, be
coprble of crocuction in lerge cuantities cord storege for s perdod of two
or three m weeks, be highly stcble whem propagated as am aerosol, be infect-
ious through the respirztory route, and difficult of lmpossible 3o cure.
~urthermore there muat bs a low level of both artificial end metur:l immunity
in the populr t:;,u’ ¢t risk, snd the-user aclone Ehould possess a highly effecsive
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