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t It is not generally appreciated how far the use of non-lethal chemical agents in war has spread- ~ 
particularly- in Vietnam. Avery real danger, namely t ha t  habituation. may laaa to a weakening o f ,  .. 
the co6st~aint.i presenlly operating 'against the deployment o f  intensely lerhai chirnizal . ~ e ~ ~ o n s ,  . 

urges tha need to  give priorityto this matter at  the continuing Geneva disarrnernent talks I 
- 

Professor. Following the recent Gomment in New Scientist urge that extreme care be taken lest its pursuit 
(17 July, p.107) concerning Mr Fred Mulley's accelerates the .decline o i  the constiair,is against 

M a'ith;Sw speech at the continuing Geneva disarmament I CW. The harassing. zjept.: ,qnqstion is at  present 
MeseSssn talks,. and Mr Mulley's reply thereto in the corre- probably the crucial issii:: in CW arms control-as , 

is pr~fessor  crf biology spondcnce coltimns (3 1 July, p.247), we feel it the following discussion wi!l perhaps make plain. 
ar .Earvard -Uziversity. .. , 

highly pcrtinc;.,: rG set forth in detail the essential 
Ecriitr this iesr  he facts about so-cailed harassing and riot-control ,Chemical irrita~tpjin edar 
testified k~i'orc a US . 9 I . ,  

agents., and thcir ;e!evance to the prohibition of The police in vaiious couriffies use certain chem- 
Smate Cornmitree on chemica! warcare. ical irritants for d o h i l e ~ t i . ~ ' ~ ~ i l j o ~ ~  When used iil , 

CBW '. 
It is certainly ;;a\-., as  Mr Mulley maintains, that this manner. they have been cailed "riot-c~~ntrol  

J ulian, the ~ $ n k " ?   as Prctocol is not as explicit a s  it agents". Military foxes  have &!so ~ n p l o y e d  these 
Perry.-' .: inight ha'v'2 been on the subject of irritant chemi- same chemicals, una o:hers,re!nted to them, widely 

Robinson , '  

cals;.. and it ' fi& certai;lly been' argued ' t ha t  its a s  agents of che,qic?l,yarfire (CW). When used in 1 
is a resesich.worker prohibition 'docs nct cs'izr these agents. Yet on the this fashion, they .are c?!led ,"hrassing agents". 

focihe St~ckholrn only occasioq 'when ,:he matter 'has been put to Although nsr;nlly pot iethal s y  thernsi~vzs. hnr- 
In*marional Pence intcrna:ional d&xiie, ':admi~edly nearly 40 years assing agents h,ave becn,used' to reduce an eneqy's 
Research Institute agq, more th in  tw@-tiiir@s of the representatives of fighting eiXciency bj; forcing him LG rnzsk. ky upset- 

. . , . .- go,~iciizrnnents that IveTe parties to the Protocol ting his fire, or  by driving him from cove: to face 
. . interPrc:ed it as e'iiknciing to irritants. while the capture or hostile fire:: They are thus sometimes 

iemnining representatives did not op?ose this view. cmployed to increase the lethality of ocher w e a p n s .  
-When so respected. a ,~gur:: as h.!; M'ullc)~ says Chemical irritants were the firs.c.CW aizncs to be 

that !::a fcais It may be difficult to szcurc unanimous ' used in the First World War. Aiii:lery units,'cofl- 
agre+ihznt . .  . , - .  on such an  "e'5f~nsivz" interpietetion, he ducted bombardments involving tens of thousands 
is.baih':ljiiing perhaps unduly pcssin;is:;c. and ixe- of harassing-agent projectiles ,during the months 
judicjrig attainment of  t l ~ e  conscssds bsfore it hi.5 immediately preceding the deployment of chlorine 
e.veg'brm sough!. His assessment of tke priorities in cylinders at Ypres. Altogether, the used 

the 'piesent,  ,cBw dis'nrmamcn~ !niks i j  ' that  BW some I3 000 tons of irritants during the ' war- a 
ncgot$tions should come first, and that nothing quantity slightly greater than that of thb 'mugard 
muSt'divcrt attention from them. This is a noble ,gas disscminared then. 
obj&l'lve;. whether or not it prevails ,nt Gcneva, we The belligerents produced an cven greater Wan-  

. .  . 
a .  I 

. . 
, ... - - - - - -- . _- __..____ _ _  
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lain that may persist 
after exposure ends, 
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nour. The most in- 
is, however, are 
the respiratory tract 

ally as coughing and 
the throat, and then 

a fccling of scvcrc chcst constriction. This 
may last for scvcrnl minutcs: subjccts so 
affcctcd oftcn bccornc cxtrcmcly fcarful, 
so much so that 'thcy appcar to losc thc 
ability to inhalc or exhalc. In addition to thcsc 
effccts, gastro-intestinal symptoms some- 
times appcar, gcncrally in the form of nausea, 
and morc rarely diarrhoea. Vomiting is 
unusual. Subjects may also cxpcricnce 
irritation of thc skin, particularly moist skin, 
which may pcrsist for scvcral hours. Heavy 
exposures may causc blistering. 

Incapacitating symptoms causcd by CS 
acrosols in thc open gcncrally pass within 
15 minutcs or so after exposure cnds. In 
confined spaccs, where highcr dosagcs may 
be received, the severer symptoms may be 
more long-lasting. Instances of actual lung- 
damage in Man have not been reliably 
reported in the literature, but they can 
certainly be expected at very high dosages. 

Experimental respiratory LCt,, values- 
the exposures required to kill half the 
exposed organisms-have been obtained 
from a variety of laboratory animals: these 
range from 8300 mg.minutes/cu.m for 
guinea-pigs up to 43000 mg.minutes/cu.m 
for mice, in the case of CS aerosols made up 
of particles of 1.5 micrometres mass median 
diameter. The published estimates of the 
human lethality vary from 25 000 up to 

150 000 mg.minutes/cu.m. 
No studics amcar to havc bccn madc on 

thc long-tcrm effccts of cxposurc to CS. I t  
is known to bc an alkylatine, agcnt and, as 
it is gcncrally dispcrscd in a form that can 
pcnctratc dccp into the lungs, the possibility 
of its carcinogencsis ought to havc bcen 
invcstigatcd. 

Threc forms of CS have bccn developed 
for war usc: thc comrncrcial product itself, 
for dissemination by distillation from pyro- 
technic compositions; CS I, a micronized 
powdcr formulation containing five per ccnt 
silica gcl, for dissemination by cxplosivc 
burst or dusting apparatus; and CS2, to bc 
used in the samc way as CS I ,  and consisting 
of the lattcr microencapsulated with 
silicone to improve its flow propcrries and 
weather resistance. Spread on open terrain 
under normal weather conditions, CS1 is 
effective for about a fortnight; CS2 is 
considerably more persistent. 

The following weapons have becn 
developed to dissipate CS, CSI and CS2: 
hand grenades; rifle grenades; projectiles for 
automatic grenadc launchers and multiple 
rocket launchers, for ground and aircraft 
use; 4.2-inch mortar bombs; 105-mm m d  
155-mm gun and howitzer projectiles; 
high-capacity dusting apparatus, both por- 
table and for mounting in trucks or heli- 
copters; aircraft bombs,-cluster bombs and 
bomblet dispendrs, of ratings ,from 50-ib 
up to 1000-lb. 

tity of  harassing agents, mostly chloroacetophenone 
(CN) and  adamsite (DM), during the Second Wor ld  
War .  T h e  munitions into which they loaded these 
agents included grenades and candles, artillery 
shells, mortar  bombs, aircraft bombs and  'bulk 
disseminating devices. 

T h e  principal harassing agent t o  be prepared a n d  
used in massive quantities since the Second World 
W a r  is o-chlorobenzalmalononitrile (CS), for which - 
a variety of formulations has  becn developed suited 
t o  different tactical objectives. W e  summarize its 
properties above (see boxed section). 

Status under the Geneva Protocol 
T h e  Gcneva G a s  Protocol of  1925 prohibits the  

use in war of  "asphyxiating, poisonous o r  o ther  
gases, and of  all analogous liquids, materials o r  
devices . . .". Many governments havc expressed 
the  view that  the use of tcar gas  and other chemical 
irritants in war is prohibited by the Protocol. This  
position was dcclarcd by the United Kingdom, 
France, Romania, Yugoslavia, Czechoslovakia, 
Japan ,  Spain;thc USSR, China,  Italy, Canada  and  
Turkey a1 Gcneva on  15 January,  193 1. 

Subsequent discussion of  harassing agents a t  
Geneva led t o  a n  expression by  the USA that while 
the use of tear gas for. local police purposes should 
be allowed, its use in war should be prohibited. This  
was  the agreed vicw of  the nations participating in 
the  Disarmament Conference, expressed in a reso- 
lution,adopted on  2 3  July, 1932. 

Future status 
Over the past 40 years, m a n y  nations have 

employed chemical irritants for police purposes 
while regarding their use in war  a s  illegal. Their use 
for police purposes is a matter for national legislat- 
ors, and is no t  a t  issue here. 

T h e  situation in which these agents have re- 
mained outlawed for  military use a t  least for the 
past four decades is not one that  should be altered 
unheedingly. Nevertheless, there is a danger that  
this might happen, not so  much by direct re- , 
negotiation o f  the Protocol,  but by indirect sanction 
of infractions of the Protocol and of  the customary 
international law on  which it is based. 

In itself, the  military use of harassing'agents is 
relatively unimportant compared with other d a q -  
ers arising from military technology. The  hazard 
lies in that a progression t o  more lethal agcnts will 
bccome appreciably more probable, and  that C W  
will become a n  increasingly acceptable mcthod of 
fighting. These probabilities will increase whenever 
chemical irritants a r e  used in war,  particularly a s  
the scale on which they are used increases. The  
following mechanisms could contribute to  this: 

(a) A s  a belligerent colncs to  place more and 
more  reliance on  harassing agents, he will dcvelop 
more weapons t o  disseminate them until he finally 
has the capability o f  spreading them with his entire 
range of tactical weapons delivery systems. This 
point now seems t o  have been reached in the 
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Vietnam war. Thus confrontcd,,, his cncmy will 
protect himsclf with gas-masks if he possibly can. 
Thcse are capable of completely nullifying thc 
hnrassing cFfects of tear gnscs arid rcspiratory 
irritants, and chcmical weapons can dcfcat thcm 
only jf thc agcnts uscd altack thc skin. Thc tissues 
of thc cycs and respiratory tract are much morc 
dclicntc than those of thc skin, so that an effcctivc 
skin irritant must of necessity be a morc violent 
matcrial than a normal harassing agent. Probably 
thc only practical skin irritants are the arsenical 
and mustard vesicants, materials that are indispu- 
tably CW agents. The fact that the attacker has 
alrcadp deployed a wide range of chemical 
disseminating equipment, backed up by supply 
channels attuned to handling chemical weapons, 
would make his decision to move over to, skin 
irritants that much easier, particularly if his troops 
have become accustomed to relying on chemical 
weapons. 

(b) A belligerent attacked with chemical 
wcapons will be under pressure to retaliate in kind. 
The doctrine of proportionate response may easily 
be traversed by the exigencies and passions of war. 

(c) The military establishments of countries not 
involved in the war will be observing its progress 
very closely, and the increasing use of chemical 
weapons will not fail to attract their attention. At 
first, they will see thC use of police-type riot-control 
equipment, and they will note how it can be 
employed to increase the area of effectiveness of 
explosive and fragmentation weapons, to con- 
taminate terrain and deter its occupation by the 
enemy, and for other purposes far removed from 
those for which it was originally designed. They will 
then note the deployment of irritant-agent weapons 
that could never be used by police forces-mortar, 
gun and howitzer projectiles, rockets for multiple- 

. tube launchers, and aircraft cluster bombs. Irre- 
spective of their views on the way the irritants were -- .- ---- - -. - ---- -- - - - 

uscd initially, they will sce thc significance of this 
second development. They may bcgin to question 
the doubts that thcy could normally bc assumid to 
havc about the propriety of using chcmical 
wcnpons in war. By thc timc the third srage, of 
vesicant-usage, is reached or appcars iinminent, 
thcy may havc begun scriously to assess the 
military advantages and disadvantages of CW. 

(4 This last proccss will havc bccn one of a 
gradual erosion of prcconceptions about Sas, and of 
a proliferation throughout many of the world's 
armies of appraisals or reappraisals of thc value of 
chemical weapons, uncluttered by at l e z s ~  some of 
the often irrational psychological constraints that 
previously existed. They will undertake these in the 
expectation that when the war is over, a surplus of 
up-to-date chemical weapons will become available, 
and that experienced users of them will be willing to 
givc instruction in their battlefield employment. Thc 
war will thus have left a permanent residue of 
lowered psychological barriers against CW, and an 
accumulation of new know-how and interest in its 
battlefield possibilities. 

It may be that our assessment of the dangers of 
the military use of chemical irritants, whether in 
Vietnam or some future war, is too fearful. But 
even if we are only fractionally correct, the 
situation is one that must engage the closest atten- 
tion of people concerned with arms control. If there 
is any danger at all of the constraints against use of 
chemical weapons being or having been weakened, 
swift reinforcing action must be taken. The military 
option of using irritants in tactical operations is _ 
surely not so valuable as to have attracted immut- 
able pressure to keep it open. Apathy may be as 
serious a block to remedial action as opposition 
from military establishments. 

Above all else, nothing must be done that might 
weaken the constraints still further. It is on this 
score that M r  Fred Mulley's speech at  Geneva on 
10 July is open to cyiticism. -. . - .. - . --- .- ----- - 


