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"'\'V '" --. In Britain the J.linistry ot DetencQ boe pGtented ID.:Inui'uctur1nG pt-o..
V ccooee ouch os Potent HOG 810930 tor a method of mokinc 3urin. The U3

'rechn1oal l;unual ~M 3-215 describes the effects of Sarin 00 1'0110\;181
"... runninc noae, tichtness of choat, dimneG8 of vieion; pin,ciuting
oftbe eye pupils. difficulty in breathing, drooling and exoaaaive
sweatinc; Musea. vomitinGt cram(\s, and involun'~ary dotAoation and
urin:.ltione twitohinc./ jer1~1nc;. GtnG~erinc' aud :lead::.che t confurdon.

UaXIUIII:II drovsineoa. coma and convulsion.. These oyoptOt1S ore followed by
ceooation of braathiu" and death Althou~h akin absorption crout
enouGh to C~UGe death may occur in one o~ two ainutes, death ~y be
delayed tor ono or two hours. t~espiratory lethal dOGes kill in ono to
ten minutos, and liquid in the oyo kills almost <.:.8ru.:idly.1I

VIi..,';: I':" JIlILOGIC..L ~:..RF..~';?

.'.. publication by the Dept.. 01' l:ealth. ";duCGti: 1'1and ~:elf:.lre in
Amcric,-1 ota.tool ItJiologico1 warto.reis the intentional uce or lovinc
prOLuctc;; to C;~UGe dea.th, diDobility, or' dam. ce in man, et ther by cau.:in:;
his DickLeco 0' death, or tbrouch limitation ot his tood Gup;;lies or otlwr
ccriculturul rO50UrCeG" lJ3n muot var;e U oontinuous fi.:.;ilt to a~inta:ill Ua
1I.u cn~ defend ldr.sselt. hiG anil.;:..ls, ;.;:nd uta plunto in competitionv1th
1uoocto und Dicro-or£.;uniGmt:,. '.l'he object of D~: iD to overc ua thoco offorts
by clelibor.tely distributing larlJe nGa of or;.;anbu!2sXX:rxi~~QUi3ijlot n:ltive
or foroicn ori;.;in. or their toxic I>ro:lucte, taki:n~ full advo.utu(;e of the
ability to utilizocore affectivor.'!etlods of disGol:1:ln;.:.t1on and unusual
portals of entry.. D~: 11...8 been aptly d"fined as :"ublic 1:0<.:.1th in rovorne.. tI

IJ:...~i2.,
-_v Close liaiGon :10 lllintined \1ith 1-he t~; and Canadi3n et; estnbliGlmente

and uritish inventors are sometices ntplioante in pAtents a8riGned to the
U... Arr:Y41

JT,.Jj 3iLato in 1946 the edi tori;)l dire ,tor ot lIiJcienc:e IlluGtrated"c:l~imed
thnt Cl ono inch cube of ~ chettic:vl knv.l DEibotulJ.inuG toxin 'Would be

Gufficicnt to 1d11 every person in the US and CC.\noda durinG U:; 11
1\ methods of isol~tiu~the toxin in purQ form had been doveloped at Fort
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.. typo "A" is estioo.ted to be about 6.1.2 micro~ramme. Less than j&ti 500
er 1!'U!10Boi' type "A" micht suffice to till the :)opu1otion of the 8kiJI whole
world..

i lli\~L 41 ~Lt tJ -

-W At .torton ~ttomi)tlJ have beon made, to locbte the c~metic elocents\:1hich determine virulence - to induce Ilutatiens which wi11 make :In 3viru..

loot atrain ( of no militJ.ry value) viI'11ent. In particulClr this iD t~le
caDO Wi~l the bacteria tastteurella pes:io.

..-

~:~ V..ii..;,D 'J!() m.v\! ,
. , 1) ~/hat 'is the true n'-iture of tbll brief to 'Which the c!irector nnd

his eta!! at l"ortonareworkinG'(
2) lIo\:! much resu~u.'ch at .r:orton ~a ~onc(;rnGd with biolor;ical warfare,

~nd iD the work primarily ofton~ivoor dOf;nsive1
411) How does the \;Iork at torton confo~m with the 192.5 Geneva .t-rotocol90
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~ "In the oont.xt ot biolo-

Cloul u;;.rf "l"EIavan lilo-i3Dvina techniques such co iumuuiauticn tnke on a
etr.m.:;e C,G.:,.cctl iouunit¥ uc.onc onos oun ovn popul:1t1on and troO~)9 ls a
prero~uiGi te to the ini tiaitton ot dioea,e& by our forcos, as wall as a ',-..re-
c~ution a,;u1.1ot tho initiati.;,n by others. ~'0~8diseaeao ~re currontly exclu-
ded fro a ucti'1Q con:'Jidet't:t:l..oc as J,. a(;onts chiofly becauoo no .accin()~;
~Guiuot thet 11'.1ve,/et boen developod. 'w
;.~ , .'IX ' "'~ 1J\ I
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"Much 01' th. work (at

';"orton) ca~, be inte'C'prahd /'.l8 t?rotr ration tor otfenoive bioloJicnl uaJ"I'ure.
tuch of it 11 ccm c.!u;.dlJ' be explained CUIl)rudent detensive research. ':&e

::!v~'ilable .'}videnC",s.is eQuivooal the oxton~ ot our re::}ea1"cA into

Bethodc of otte~oiv. biologicla warfare 18 still obrouded in 11111e,x uncertAinty

1'~~H 'I '..
In t13 u~ 22 leading scientists includingJohn ~dsall. kelix Dloch.

i"'3ul vot:;.. tobert Il0tetadter. and .;.L.Tntum, initiated 0. l:>etition which
\J&S ev('..tullly sit.-ned by 5000 scientists. It wus sent to rresi dent John-
son on it st..l tea 3

":m \lteopons have the l)otentialet inflictinc , eSII8,,'1011, on
,~~il.ar.s,enoraOU8 devastation ond death which m3Y be unpredictable in 8

aco~( Gnd iJ~en31ty. they could hecome fur cheuper und easier to produce
th,UI nuolear we'<1,>0118, th*eby p1tu::1».6 ereat mass dostructiv e. pllPlf!I'jo.ur~

poUI!' wLthin the reaches ot nat1onA not now poseossinc it; they lond

thejoelves to U3e by leadership that may be deepor~te,irrespon81ble, or
UJ1r.crupulous 2 ..

ul\i torce. b ve be;::uo. the 1,1r,:0 120,:,10 \lBe of anti-cro}) und "nont
le:1101" antipersonnel c er:\ic~l ve onl! in Vi9tn 1:1. "ie believe this seta a
daucorous precedent. v1th 10n3 tor" hC8ardQ tJr outwichinc any short torm
m111tarY.3dvQ.t"co-.. Tho em loy\".)en1iof 00.:(' one C13tleapon tteo.1:'n8 the barriers
to the UA. ot others. {iO 138tin~ distinction seems possible between incapa...
citat,ins.; mucclUllI and leth",l ueG. .one or betweon chemical 3nd bi'logionl

~
warf~r.. ~he creat v~r1.ty ot ~~Gsiblo Q~enta toras a ~ontinuou8 G~O

.

ctru m
frot: tbe temportu'ily incopaoita.:i ng to the hic;hlr lethal. It the rOGtruinis

;, ot the use o;.tone kindot CB wo~:ponare broken dow . the use of others w1tl

l..be encour'u{1ed." ~.

I A ~iVl'.;~".~tl 12 I.L..jJ ~J <»1t5'LOU~~;~s
~ ' Arguinc froW the basis of special know-
~ledGe of the effoc::ts fd ohemicals on ~ilClIIplants, 12 phyrdolociotD wrote
"to the I..resident thut the persistenoeof so,. defoi~ts is c.;uch Ut,: t
produotive acriculture ray be prevented for some yetJro" and that "maaa:ive
use of cheC1iel,;i~ herbioides can u.-set the entire ecolol.:Y of a re~ion.1t

l'~";h 6. .

JJurin{; the Second ',;,: the "'ri t1sh oonduoted .Jtl eX:'1oriments vi th unthrwc:
- spore8 of: whicA :l'ollainin the soil for Q lone time - on the snal1 ialund
of i.Jruin:.trd . off the t.i.;' otJcotland. Accor<iinc to (j st te:nent by C.~.Gordon
~~ith. director at rorton. vhen tho ishnd was recently revisitod it woo
oonclu~ed tbut "it may remt.'in infected tor 100, yeurs."
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" It h::lS both phY£iie~,l .:md
mcnt.:.l effocts, but its 1..recia6 n3tUI"6 in not cleara uncl.;ssified infol"clI ..
U.on if) not;:;.bly lesa '::'1.1;le th.'n for olbe" cheicBl a,;~nts.. ""he '.r!JY -ochni-
cal ".1Uu:Al ~,.j 3,,215 lists 'che f'ollouinc etieets, intoriorOitCe v1th ordin:~ry

activity. dr~, flu_:hed akil1J tachycardia a urin~ry ret'ntion. con=tip~tion.
olou in£;of uontal 01 rJontQlund phyoical 3.ctivity.hend.::\cl1e. cuidbeoo,
dir,orient.::ltion, hnllucinutions, drowDineas, m;m1<lc31 boh.;:1v1our (ooDetiDos),
Qnd increaso in body temper;- ture. ~he weal)cnS empa.oyaont m:lnW11 wr~1S
thc.t thoZto are"critical limitations to the use of .du, but citee t~e use-
t'lnoes of incD._\::!ci t~-.nto u~>inBt intorninrle' ohm)' und friondly uni to Ol!l d

u(;o.1nGt u1xod popul;).tions of friendly t en" '(:jOY,c.nd civil:.i:'.In pcroonnol.1I

~/"';;:.1 Z. .
J .':".ilobinson atatea in 1I0001onoo Journ31"s lI..,;y the 1950~ D' tho adv;.mcoa

in CJ,; rese::lrc: vera onormOUG. !3y the <li8cove':y ot tho new V-aGents whie~.
unlike musturd eve, paoe quicldy throuvh tho skin and into the eirculotio n.
u;\Jl Qloo:;t invirdble drop et of V.. or VXon on eat lobe cl1n be lethal.
~~oV-acents ~re essentially liquid and relutivelynon-volutileo~uvCllonto
of t:l0 nerve Casos. The only protection is all onvclop:t.n" Gt1~ermeo.ble
clothin::; \Jhicb must be dest~oy.d or elabol'.tol)' cleanei 3tter every

contnD1in:. tion. ...ueh t1ea8Ures muy be pos:'ible for fiGhtinG unito. but w:,at
of oivilian ..}opulationr:?

'IU~i~».iJ.t 01; L~l)-25 ,
mC~LA»A!{X.:' It is said that in terms of' IImiJUtarily ?romisinzeffectu2
.the hal.lucinocon L ,V..25 is recardedas the most polent psychot6eit1otic
aGontknown. producinC"hallucinations"schizoid IJt""t(HS. and a Genee of
dCllcI' 30nilliza t ion"

In 11964 G8nern~ nothschildin "Tomorrow's ',Joapons"
vritess "Think of the etfocts of' uoing L..D-25 covertly on a hiCher
heod~u~rtorB of a ~ilitary or~0niation.~ome military leaders feel that
we ohould not consider uRine the.o m9terials because VG do not knou

es~ctly wh:lt 1I1ill happen Qnt! no clet\r-cut roaul ts can bo :,lI'edicted. :~u~
im1!{;ine uhcrc' sciencewould e toda.y if tbe reection to try unythinc;
nOlt! h,.;:1dbeen; ~Lat.s not try it until VG :nOl1 \lhot tile ror;ult will bO*411

~
./-

1'1'..U 3.

Cheli1ic,)li11] "aci~1.'ntfl cn in~'ce 1).'nor aJ. conditions of t.ho bedy.
";x:loples nre """".6rt ~~nicl.hlh}t str l'O or exh ~/tion){.'~thost.t1o/hypo-
tonsion (inobili'ty to l"~/ n C".;;,:1\1./' \1:"0t' O:.lt /~ ~,nti. ,.;}~ r.tu8cula1'" hY~'Gm1Q. . 1 .

( inability to o. @r .e lL':,}, o' - C vO.<..\ln t :-:> DU3c:::'ca,.. byniolor.ie~l '

blin9~etH3, VQ~iti ~:, /nd ;')1303'. o~.. 'c /~m cautio{,l liJbo.Opon'INch
t1nf~ elimin1tlD(; t. ~V&:":rc:? OO\.\';,. t c./d:-t~C;". \.,.~.1tC lr'\fc Qr~ing
th4" ex et o~ ol'd'e.

!..;;

XtL- . <Jot...: :.L=- ~'~..:-. :J~-: ~- .- ,.,--~-
ell tile
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~ontd' f~o.. bo.t!<!"' of th6s p.ge~'
j and long laotine vtooine$ There arc fow,

if any~ natur~lly ocourring infectious organisms w110h fulfil all these

requirement8, nlthough with mOdlf1oati.ns, &Ome existing one8 could he
endowe vi th many of them. TBIf: IS 'tlB.ttrRESEARCHAT PORTOBLOOKSFOR..

1IXUXDJ::U

~:CL!~~E,U "Sg~~CE JOURltH}f, SAYS J.:BOtP,lA!:.'ROSOLE.
> "lenrl1 all the evidenoe

thnt i8. available po1ntn to tbe 1nhnlat10not infectedaer0801adroplet.
ns the beet geLrUIIIof 1;ran_illl.10n ot a IW 8gent. COll181de1"ab10reHl?rob be.
been cnrrie~out in this ~ aspeot° ' BW ~nd it bas been shown t~,t the
optillJwa Itb. d1l:metre of t.erosol partioles used should 1!tje between I and 5
mioron. 1n ni.metre.. Part1~ e. of this di~metre will be 8uffioiently small

to pas. down into the lung ~ and there penetr~t.e th~ alveoli of the lung

wall.AeroBolof thie 81se can be producedquiteel.ply 0 they will
drift cown toF.arth only slowly, allowing maximum time for ~1e. to eprer.d
over )aqpI large d16tlU'1ee~ by the pre'Wil!~ m~tGort')"og1Vt.l conditions..

AI EXAMPLE.1

Dr.. LeRey Featherg!ll, who worked et Fo:r'l I'trtr1ck@ rol&e8@1d 200
~. of zinc o~~ sul~h1de ( a ~rh1e~e fluoresoent~ter1al) aB an
aeroBol of ~ microndi,metre duringa 25 km 16 froa the chore
'rhe .1111'08011I1'£.velled 150 icme dC1in 'rind O,Ji:ulcov'cred :,0,000 sq. ~.

IT!! 2.
R..Clo.rke. inW~So1ef.lOeJourn:l't 8tr..telU "uuth" '"enCG of BWagents

tJnd the efforts of rmt1cl!1e to illprove them prohabl1 conliUtutela hau,rd

ooap,rc.ble14th the stookpiling of nue1Mr 'tl0apel!l!l..Altho~h th.e;y .ay not be
relic,b1e in action the c~e read.ne tbnt the1~JUd: ac~id.nt!\l er

4e11ber~te release m1811t produoe more fatalities than the ~~e soveral

large nuclear ~ ae'ri.ce81' An example 1"110111the ani~l kh~olil IaQt will
.uff1ce to illustrate the pQint. In May 1952 in the Dep rt,ont of Eure ~nd

~ Loire in tranoe one or two ribb1te wore 1nooul~ted ~t~Oi8 viru..
p By the end of.' 1953 the dieetlse had si/moad th:t"ough 26 Depate 01' }""o.nce,

,~ J El d throue;h
.

nOll.. nd, Bolgium, Germcny. and Switllerland, k1111116 be"ween

. J.-IX 60'f. cad 9~ of theu~..rabbit populrtion"u"It ee8IDSthat Bome rw.t:1one are no. prepared to xtD acoept

V
the risk of c human catcetrophe of this kind in ~eturn for the
p088e88'on of El "~'pon ot unknown it not dUbious value.. It i8 not eurprLeng

. thtt Puev&8h... the internntior.ml £tlliui1Ioo1ction of soientieta dedic'ted to ,1:1e
preeerv: tion of world pe~oe - hAve sinoe 1959 been seeking -78 of brlnlrit,,:

~,K~boutb1o1ogicU d1s",rmr'.ment. It
OIl CB" &rMTlOt.

',Arguments m1U.tc,ry Bt:r~tegiets have put forward in fcvC,\ur
of uBi~ biologic1l agen"B runs rouchly r.1IfolloW8, Compr.redwith nuolefr
woaporlls, teohnologies involved llre extromelp: oheap ::nd theoretically vel')
e1mple..t~~iJ..t~«x Any oountry with the ability ;to produce vc'ooinGe
oould at\nuf..otuh virulent strains of m1cro-organillm/!$ in suffioient qaunti'~y
to produoe lares scale effec~B. With the exception of botulinustoxinand
other ohe.1cal subetaAoee, BW agents ~re self propa~ting in their bu8~n ho~t8
&nd therefore only minute qu,ntitiee would be ro~u1red to initiate di.ease~

The a'nufnoturing unit required would be small ~nd ea8il~ conoeoled ( for th1~
reaeon it 1s not known how mbny centres ~r8 now e~c in :SWreserroh). Deli-

ver, of the agent. would not require $n expenjive torce of nuolear be.ber.t

tU.II1l.. nod ~ubaar1n6e, they oould. be droppe4 fro. a 811011 8,iror~ft, intro-
duced into vent:Uc:Uon IIp~ells O,1V-"bPubUo t~.,...."'ppl;,.. '"

~rthermore, the result ot the attaok would atfeogt only the

l1vlni popultion ( hwmJtte, animol.. pl 8 gommun1cat1on8,_rlcee8, road.
end 'bu11d.in€6 would be left uldld:'med.. g RE E'O'" BW HAS :BEEN T1I"'MED

"JONADESTRUCTIVB WARt.'AkE" IN THE US.
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DIn"nxnx.IDI.~tIYt.RtxlXUXq"'4bdl._1:n:qs
'he i.'e. :.eh' r, eteri.tic8 ot a :810(cgerrt E're very etrincent. It DlU8t be

b.1ghly virulent, :roc,uce t..n ineap e1 t: t1ng or ltbr 1 effeot very "'uick17, 'be'

ovp'ble of ~ro~uction in Inrsw ouantitte. ~r,d 8toroge tor~ per'odof two
or three a week., b. highl7 .t~ble when propncated &8 aD aeroBolt b. infect-
ious through the reepirLtor7 route, and diffioult of impossible ~o cure.
""Urthermore there 1DJ.l8'Lbs a low level of both artt'icio.l ,..nd ne.turr 1 1_wrlt7

in the pOPulrti~:t risk, undtb~uBer alone 8hould poseeBB a highly effect!ye

I Yl) ,I \ (f1t:J..l c 1"". ..I.,. ..1'.),14


