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It /s somctimcs said that pure science is of thcse weapons and some of theproblen~s % 

ncutr:~l, 111c;ining that fund:lmcntal scien- confronting these efforts. 
tilic discovcrics can bc applicd for good Although work on csw has been done 
or  for i l l .  A n  arcn of scicnce that is largely in secret, rnariy of the essential 
rcccivirlg much atlcntion for its possible facts about the weapons have become 

/ f~tturc conscqucnccs to tllc quality of available to the public through the recent 
human lifc is niodcrn biology. During publication of a number of expert reports. 
this ccn tury nnd cspccially within the past In 1968, the Secretary General of the 
twcnly ycilrs, wc hnvc lcnrncd a great United Nations, acting at the request of 
deal i~boul some of thc most fundamental the General Assembly, brought together 
living proccsscs. Wc have learned the an intcrr~ational group of experts to pre- 
chcmicnl strclcturc of gcncs. We know parc a rcport on the nature of CB weapons 
how tllcy duplicate and how they provide and the effects of thcir possible use *. 
i l  rn:lstcr guidc to ccllular activities. Much Written for the non-technical rcader, the 
has also bccn Icnrncd :tbout the basis of UN report gives a good general discussion ' 

n~usclc contraction and the structure of of CR weapo~ls a11d their effects. A more ' 

mcmbrancs and thc mcclianism of nerve technically dctailed report, emphasizing . 
inlpulsc transmission. New experimental the possible consequences of c~ warfare 
rnclhods and conccpts arc setting the stage for civilians, has been produced by a 
Tor a successful attack on the problems group of consultants to the World Health 
of dill'crcntiation and dcvclopment and Organization ** appoinfed by the Director- 
for achieving :In understanding of the General. 
functions of Lhc bmin. In spite of differences of emphasis and 

All lfic nc\v i ~ n d  forthcoming discoveries approach, the two reports come to similar 
in fundnrncntnl biology arc bound to have conclusions. The summary of the \?rHO 

:in imoortant impact on our lives and report is particularlv relevant here: 
t l~osc c;f our d ~ s c ~ n d a n t s .  The application 
of tflcsc discovcrics will open up  new 1,  Chemical and biological weapons pose 

dilncnsions for tllc irnprovcment of huti~an a special tllreat to civilians. 

lifc. Unfortunotcly, thc niisapplication of 2. The large-scale or, with some agents, 

medicine nrld its nllicd scicnccs such as even limited usc of chemical and biolo- 

rr~icrobiology, biochcmistry and pharma- gical weapons could cause illness to a 

cology C:III also have the most pcrilous degree that would overwheln~ existing 

co~isctlucticcs for mankind. Perhaps the hcalth rcsources and facilities. 

most dcstructivc of a11 such conscqtleliccs 3. Largc-scale use of chemical and biolog- 

~vould be the ulircstraincd application of 
ical weapons could also cause lasting 

biology  rid cllcrnistry to warf:lrc. changes of an unprcdictable nature in 
man's environment. 

Fortunately, thcrc arc strong restraints 
:~g:~inst chcmicnl and biological warfare 4. The possible effects of chen~ical and 

(cr~w). Durirrg Lhc past fcw years, in- 
biological weapons are subject to a 

crcasing intcrn:~lional attention lias bccti 
high degree of urlcertainty and unpre- 

nivcn lo tlic tlccd for rcallirtning the tradi- 
dictability. 

a 

tion;~l rcslrainls and for going beyond * Unitcd Nations (1969) "Chemical and bac- 
[flcm by adopting new mcasurcs arms teriologicnl (biological) weapons and the effects 
sontrol and dis:~rmamcnt for CU wevons, of their possible use. Report of the Sccret:~ry- 

In tliis nrliclc, I shall bricfly discuss the Gcneral." Ncw Yolk, 100 pages. (Sales No. E. 
.laturc of chcmical and biological wcap- 6"1.24)- 

* *  World Hcnlth Organiznlion (1970) "Health 
Ins. Thcrl I sh:lll describe some of the aspects of c ~ , c m i c a ~  and biological wenpons, 
n[crnation:~l cfrorts that arc b c i ~  under- Report of a \ Y H ~  Group of ~onsul tants .~ 
nkcn to prcvenl the production and use Gcncvn, 132 pagcs. 
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give11 by gas masks or air-filtered shelters areas and that even the developme~lt and were the so-called G agenb, ,( ,_ 
if tlicrc is ildvtlncc warning of an attack, testing of these weapons could pose a sarin o r  GB is probably themoLimpr: 
but no satisfactory carly warning device threat to all mankind. Sarin is i s o ~ r o l ) ~ l  mCthylphosphonni. 
h;l bccn dcVcIopcd. Even if warning Although biological wcapons could be ridate, a volatile liquid that avlpr 

population ivould bc an enormous task. seems now to bc rccccding. After a White odourless gas. Weapons containinsilr 
were avnili~blc, lhc protcction of a civilian . a terrible menace, tlse threat they presenf a t  room temperature to a colourlnrl. 

1 'Tlic provision of gas r~iasks and shelters, House review of a bioIogicaI weapons duce a spray which then evaporafer,c. 
i~nd  tlic n~aintcnancc of discipline for their programme that went forward out of its . ing a respiratory hazard for unprok:, 
use would rcqllirc a m:\jor rund sustained own momentum without any carcful attcn- persons. The Iethal exposure for 
ccoliomic nnd political cKort. Even then, tion from high civilian officials, the United estimated a t  1.00 mg minutes pert 

rcli:il)lc protection of civilian populations States has decided urliIateralIy to renounce meter. This means, forexample,thalar 
agiiinst ;I dctcrmind biological attack the developme~it, production, possession would accumulate a lethal dose in 
co~rld not bc guaranteed. and use of all bioIogical weapons. Great minute .if the concentration of sarioin: 

Tlic ncxt cntcgory of  wcnporls to be Britain has proposed a draft convention air  were 100 mg per cubic meter, 
considcrcd is incapacitating biological un,der which all nations would'renounce A gas mask can provide good prr: 
.weapons. An cxarnplc is Vcnczuclnn cquine biological weapons and the UN Secretary t ion against sarin. When properly w 
cnccplli~litis. Tliis discnscl caused by a General and the Security Council would modern  gas masks are capablcofredkr 
virus, is chi~mctcrizcd by scvcrc hcndache, , investigate charges of violations. The So- the concentration of all known warp 
nausea and prostration, In natural epi- viet Union together witheight other social- by a factor of approximately one hunt. 
dcrnics, tllc cnsc fi~tality rate from Vene- ist countries have put forward a draft thousand. I n  addition, there are chei; 
zuc1:111 ccluiric cr~ccphnlitis is gcncrally less convention for a ban on biological weap- antidotes for  nerve agents that can pro\. 
tllnn 0.5 pcr ccnt. Whcrcas Icthr~l biological ons and on chemical weapons as well. protection if the dose of the agent i r i  

C wc:t-pods.-s~;c}r-ns-~nt~lrax could bc consid- Charges of violations would also be re- very great and if the antidote is adk 
crcd for striltcgic :~ttacks on populations ferred to the Security Council. Several tered promptly. 
ovbr I;trgc arcas, it has bccn suggested that other nations including the Netherla 
incapacitnting ngcnts might be used in Austria, the Federal Republic of 
ccrt;~in tactic:ll situations to reduce tlie and Canada have given assurances t 
fighting cllicicncy of thc othcr sidc, as, for they will not produce biological weapon 
cx:irnplc, bcforc an invasion. Ncvcrtheless, .Indeed, there doesn't seem to be an 
subst:it~tiill nurnbcrs of civilians, partic- Serious interest in acquiring these weapons 
t~larly inf;~ntsarid the infirm, would almost in any nation. In  this respect, the time is 
incvilitbly bc killcd by any widespread propitious for interllational agreement o n  
tlisscnlin:~lion of incapucitating biological biological disarmament. However,whether 
agc~~ l s .  This would bc true even if the this can be SecuredmaY ultimately depend 
overall casc fr,t;llity ratc is only a few on progress in chemical arms control and 
tenths of :I per ccnt. Morcovcr, there is the disamamcnt, for in many respects the 
possibility that thc fatality ratc under two are closely linked. 
military conditions might bc muclz higher 
than the ratc cstimiltcd from natural 
occurrcnccs of thc discnsc. or from labora- N~~~~ gases 
tory cxpcrimcnts undcr controlled condi- 
Lions. Chemical weapons prescnt a much more 

J t  i s  not likcly t11;1t biological warfare immediate problcni. They were used in 
agcnts would bc dclibcratcly chosen to be World War: I ' in  great quantity and are 
co~!lsgious lo rn;~n. T o  do so would mnx- now stockpiled by the United States and 
iniizc thc risk of sprcnding discasc far the Sovict Union and are also possessed 
beyond t11c intcndcd targct, cndangcring by several other nations. Modern lethal 
tllc ~crritory of ,lllc i~ttackcr and his allies. chemical weapons are the nerve agents, Suit Well  a 
Ncvcrlllclcss, tlic unnatural and  Iliglily first developed but not used during World Protective 
tl~~controllcd corditions inhcrcnt in mili- W& II. These chemicals are hundreds cumberso 

1;lry opcr:ltioils~crc:~tc thc possibility that of times more poisonous than the gases ward and th 
witlc-sprci~d cpidcmics would bc uninten- of World War I. They kill whcn inhaled Serious Pr 

ti(~il;llly st;~rtcd o r  tlial dilngcrou~ foci o r  when deposited as liquid droplets on be Severely 
of inrcclion would bc cstablislicd in man the skin, T11e term "nerve gas" derives 
or ;inirn:lls. Thcrc is also dangcr that the from the fact that these poisons opcrnte Strict ~ b s e  

b;lctcri:l or  viruscs uscd i n  nil attack or by interfering with the transmission of net 
cvcri in it field tcst could subscqucntly nerve impulses. They inactivate the en- 
crl1crgc f ro~n  cxposcd populations of hu- zyme cholinesterase, which normally func- against an , 
~~1 ; l~ l s ,  rodcr~ts, birds, or other cxposcd tions to terminate the transmission of a lethal 
:\llimnls in rnodificd or  mutated forms nerve impulse. After exposure to  nerve 
possessing incrcascd pcrsistencc, virulence agent, excitation continues without con- 

cont:lgiousncss for man.  trol, This causes blurring of vision, intense 
From thc foregoing, i t  should bc clcar salivation, convulsions and death from 

that biojogical wcnpons could kill and repiratory and circulatory failure. 
- incnpacj tal~ human populations over vast The first nerve gases to be produced 
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/ ,,,\gjinrt an enemy suits +s one hundred: Even though cor&ntants ivarfare i n  wvhicll botll sides used gas 
in3ji;rfifldable to irnpo-:c the wearing could be provided'with protective equip- without rcstraillt occurred during world 
,.,.h gear on ol~e's own troops by the nlent,,sllch.weabhs would'bc dcvnstating War 1. ~ 1 1 ~  first gas munitions used wcrc J;, rclaliation in kind, !lethal. the- to inilitar?\.,$its caught, .unprepared and tear gas grefladcs dcvclopcd bcrorc the war 
-,I ,vcapons would greatly .,co.mplicate to . !*.. civilia1ls4ispe'ci&11fin , !,- deliscly pdpulatcd . for riot control and brougi,t lo the f ront  

4 '~Jlllr.ljc]d without Siving:.6iifikr'.side . urban are~~;~,,.,.:,lv.7 as personal weapons by for~ncr  police 
i .!\,\rsdvantage. This collsiderflion acts. .:' There :is": an:.':additionnl class of toxic oflicicrs, Subscquenlly, artillcry sllclls filicd 1 Cungc [he use of c h e m i c q l ~ ~ e ~ p o n s , , . .  n g e ~ t ~ ~ l ~ h i c l ~ , , ~ n d e r  our definition would with agents tlint cnusc visual impnirrncnt, 

/ :.jl nlodern armies. UnfortJnatkl~,, , j t i  be~cl~ssed '~skhe~nica ls  but which ]lave im- respiratory irritntiol~, ;tnd vomiting wcrc 
I :'iljo a s  an incentive for 'the,$use!,,: ,poytarit,'similarities with biological weap- introduccd by both sidcs. Thcsc chcrnicnls, 
; ds~~licals against forces"uiiib1e' to' ons. ~ l iese . ' a re  the.so-called [oxins. Thcy collcctivcly known as hamssing :tgcnts, I , {::,j [hcmselves and against:civili?ns. are poisonous s u b ~ t a n c c ~ ~ , ~ ~ ~ o d u c e d ' ~  by or short-term inc:ip;~citnnfs, cnuscd fcG~ di- 

I [tbl cl~cmical weapons coyld'be used living orkiriisins including planti;"ihimals rect casualtics but wcrc c~nployed through- 
h e  srralegic attack of u r b ~ n ~ ' p o p u l i -  and .bacterii; Examples are ricin from the out thc war in ordcr to rcducc the fighting 
:is A medium hornbcr o r  c,onvkrled castor be in~"~ l i i rp i~ex  toxin from a jclly eficiency of soldiers. 
:rrrcinl air transport can. delivei- , fish; and ~otu!in$l'toxin from the bncterium ) v j  nrrvc age~lt to kill a high'@-pppi- . ~io>lridiiinf-:bbii,Iir,un.~. The above-rnen- 
I of unprotccted persons 'thrbdghout-.. .tioncdd.. . .. .:..,+. toxins are highly lethal to man. psy cha-chemicals :central region or  a large city.jlqor :, , : "Others, _ -: .. :. . ., . such as the staphylococcus entero- 
aple, in  a calculation similari t ~ ' ~ t h a f  .":.~O?I%:: the substance responsible for corn- Modern illcapncitating c ~ ~ c m i c n l  wc;lp- 

j :4 Tor the area coverage cap~rbj~it'~''bf,.'..mdn' '.food poisoning, ,,.usnalIy.,. have an ens arc of two types : with crccts 
I--.:~~.spQr~s,. the WHO report estimates incapacitating cffkctthat . .. .. is only temporary. last ing considcmbly beyond [llc 

:Ian sirborne attack across the wind Toxins arc not capable of mul~iplication of exposure and onc with bricf clrccts, 
:Ya ( ' ~ 0  kilometer lillc releasing four within the body:'.~hat is why. they. may An cxamplc of thc longer lasting typc is 
sorncrveagent over a city,wouId cause be regarded.,as .chemicals. Nevertheless, the United States ngcnt known as oz. . .:., :,<.,,.. ,.,. !casualties over an area of beJween.two the. :toxins;~~prpduced by bacteria often This is a psycho-chemical, the idin tity . : 
'jr0dy square kilometers, ,depending cause:~~infitb;ris'"similar to thosc caused of which is still sccrct although thc Wl1o 

; : Ihe specific nerve agent: .and ..:types by .>. the.:' b . i&~~ii~l ' ' ' infcct ion itself. Thus, report spcculatcs that it bclongs to the 
. . I :  munilions employed. Given adequate toxin :we,apons,''<.:b~th in,..terms of the family knbwn as bcnzilatcs. nz is 9 solid 1 , .  a higllly discipiined~.~opulation , means df th'&ir:fiyb:rdduction"and the syrnp- that can be diipcrsed as an nc~osol to .. 

I .'Id &defended against s-11 an  attack t o m s . . t ~ ~ ~ , c a r i . ~ a p s k  are cldiely related to be inhaled by pcrsons in the targct area., 
of gas masks, protective biblo&&] i;j&;&~~. Another similarity lies It effects both physical and mental pro- 

antidote therapy, As, with in;!fhemnnner in which toxin weapons cesses cnusinp blurred vision, disoricnta- Lw 'gainst biological attiick, appro- be used_ Certain toxins are consid- tion and confusion. Its incapncifating 
.I_: .. . . I , ,. p measures would, entail erably;: q b r e  *,pdisonous than the most effects can last for several days. 

outlays and  .:the kj,nd af t n x i ~ ; ' ~ ~ < v e  agents known. An example Although a grcat deal of eilort has been 
" that can be- maintained is,,bd~uliiial.toxin which the w ~ q . r e p o r t  made to find an incapacitating chemical 

a political atrnosphefe o f  ex!rel<e estjn?ntei tb'be eyer a hundred t i s i s  more weapon without undesirable side efkcts, 
4on3A'lhough strategic ~ 1 i ~ m i c ~ 1  weap- p i i s~l i&s  than: vx. If botu1ind toxin none has been found. Although nz was 
:3K0uidadd little to the alr&adyenqr- co,& be, sjabili;gd aagi& deierioraiion at one time portrayed a s  a ~ a t i s f a c t o r ~  
"idesln~tive capability of: th&,,nhclear iil~the..air,: :~xtrem~ small amounts could incapasitant, it is no longer SO regilrded, .. . ''.'"'I 'hi ~roliferiltion of.ii+vs ngcnt f;i the attack very great areas. even in military circles. ~t can elicit Unpre- : 
)!I 

among the non-nuclki; ,nitjofis ~ h c i ,  if:'ioxin weapons call be brought dictabje and often violent behaviour: Men ':sld 
s ' m p ' ~  increase the scbpe f i r  terror $ inyth ina  ]ike the i r fu i ] i t a rY  p o t e n t i  highly motivated to fight may do so mdrc - 

-,.id 'hrcat.~ir-in-ternat,iond- relatioiG and their area coverage capability would bca~n tenaciously under its influence; Further- ' 

increase the wbrldys prc"cy , to rival of germ weapons. Because of more, nz has serious effects on the body's 

'. .. i . ' .  
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/i,c/l, ~ i /nnr- , rpro~~i l lg i t r .Prc~ic i~ /cs to itlcreue foodprot l~rc~io~~. 11 is just as easy to spray cfzcmicals that"calz'.defoliafe large areus. . , 
.I ' .,<! , >.. , .;: . _  .. : ,,- : j ,  . 

cs c:iuscs intcnsc irritation even at concen- It is sometimes proposed that incapa- ~ ' .ve&-di f fe ren t  picture is prcsenlth 
I 

trations in thc range of one mg per cubic citating agents be used in order to  make the chemical anti-plant weapons. 
rnclcr. Sytnptoms gcuer;\lly pass within war more humane. There is good reason, tensive use of chemical herbicidesing;, 
rninutcs :~ftcr cxposurc ends if the dosage however, to expect just the opposite effect, fare is q$le recent, havingso farmi 
is not too great. However, wllen used in . If incapacitating chemical weapons a r e  only ini.Indochina. Some five mil5 

8 

\varf:~rc, dosagcs arc sometimes high introduced into a war in which lethal acres of forest land have been chemlai 
crlough to cnusc scvcrc blisters and burns weapons such as bombs, bullets and Aame defoliated in order to improve fisib2 
tha t  tnkc scvcral days to heal. are already in use, there will be great for military reconnaissa~~ce and lo! 

I'ublislicd cstirnntcs of lcthnl doses of pressure to use. the incapacitants in close territory t o  opposing forces. ~ h e c h e m  J 
cs for licallhy adults vary from 25,000 to coordination with the lethal weapons are sprayed by low flying 
1SO,O(K) nig minutcs pcr cubic meter. They already in service in order to increase the , flight covering approximately 3*Zc 
arc based on cxtrapol;~tion from results of the overall effectiveness of military opera- Anti-plant chemicals have alsobeensf' 

bc corroct for man. Clcarly, there is a very ever incapacitating chemicals have been of crops in Vietnam, in order to dtf: 

! 
tcsls o n  I:I bor~itory animals and may not tions. This has been the experience when- ed o n  some five hundred 

large dilfcrcnce bctwccn thc lcthal dosage introduced into warfare from World War I opposing forces of food. The checf, 
of rs a l ~ d  thc quantity inhaled by a person to the present time. used for defoliation are derivatives @I-! 
during n bricf cxposure to concentrations di~hloroph.cnoxyacetic acid (2,4-?lp 
s~ i ch  as tl~osc gcncrally ~ ~ s c d  by properly 2, 4, 5- trichlorophe~~oxyacetic acldl*" 

o r  poorly cquippcd forces. the part of any nation. 
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A lethal dose of nerve gas here seen in solid form compared with a matchstick. Fifty 
of people receiving this dose on the bare skin would die. 

be quite serious. Anti-plant chemicals 
could certainly be used in many conflicts as 
agents of starvation and economic warfare 
against the civil population. Because of 
the ease with which this tactic can be prac- 
tised, it could be difficult to stop once 
the precedent is set. 

Preventing CBW 

The most important international effort 
to prevent the use of chemical and bio- 
logical weapons is the Geneva Protocol of 
1925, It prohibits "the use in war of 
asphysiating, poisonous, or  other gases, 
and of all analogous liquids, materials. or 
devices" and "the use of bacteriological 
methods of warfare". The second phrase 
is now interpreted as including all forms 
of biological warfare. More than 80 nations 
are now parties to the Geneva PI-otocol 
including all important military powers, 
all members of the Warsaw Pact, the 
People's Republic of China a n d  all men]- 
bers of the North Atlantic Treaty Organ- 
ization except the United States. Ironically, 
altl~ough the United States instigated the 
Geneva Protocol and  signed it in 1915, 
the Senate failed to approve the Lreaty 
when i t  was debated in 1926. Years later. 
the Protocol was returned to the Wliite 
House where i t  still remains. Last year, 
however. President Nison announced that 
he \\lould subniit the Protocol to the 
Senate anew. for ils advice and  consent 
to ratificcllion. This subniission is expec~ed 
i n  the very near future. 
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Preventing CB W 

I .  The most important international effort 
.J prevent the use of chemical and bio- 
92ical weapons is the Geneva ~ r o t o c o l  of 
'925, It prohibits "the use in war of 
!'?hyxiating, poisonous, or other 'gases, 
Sd of all analogous liquids, materials, or  
jt\iccs" and "the use of bacteriological 
?'hods of warfare". The second phrase 

I .  !'nO\V interpreted as including all forms' 
cfbiological warfare. More than 80 nations 
!""qv parties to thc Geneva Protocol 
'c"Jdlng all important ~nilitary fowers, 
''I members of the Warsaw Pact, the 
PtOple's Republic of China and all mem- 
biorllle North Atlantic Treaty Orgnn- 
'y"One~c~pt the United States. Ironically, 
'ihOugh the United States instigated the 

[lrotocol and signed it in 1925, I: 
sellate failed to approve the treaty 

ihcn i t  Was debated in 1926. Years Inter, 
'La 

"' "rotoco~ was retur~~ed to the Wlljte 
where it still remains. Last year, 

:"'ert President Nixon announced that 
"' U'Duld submit thc protocol to the 2" anew, for its. advice and consent :n ratification. This subn~ission is expected 
'I beveiy near future. 






