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CH EM IC AL A N D BIO LO G IC A L W A R F A R E

W ED N ESD A Y , A P R IL  30 , 19 69

U nited States Senate,
Committee on F oreign Relations,

Wa shi ng ion , D.G.
Th e comm ittee  met , p ur su an t to no tice,  a t 10 :05 a.m ., in  room S-11 6, 

the C apito l Bu ild ing , Se na tor  J . W . F ul br ig ht  (c ha irm an ), pre sid ing .
Pr es en t:  Senator s Fu lb righ t, Mansfield , Gore, Symington , Dodd,  

McGee,  Aiken,  and Case.
Also  pr es en t: Rep res en tat ive  McC arthy  of  New Y ork .
The Chairman. Th e com mit tee w ill come to order .
Th e Com mit tee on Fo re ign Re lat ion s is meeting  tod ay in executive  

session to be edu cated by Dr . Ma tthew S. Meselson on the sub jec t of 
chemical and  biological w arf are .

REASONS FOR COMMITTEE'S INTEREST

The com mit tee' s intere st stem s from several rec ent dev elopments: 
The subm ission by the  U ni ted  K ing dom of a wo rking  pap er  on micro ­
biolo gica l war fa re  weapons  to the  18-nation Disarm am ent Comm it­
tee, and the form ation  ea rli er  th is  year  of  a Un ite d Na tions Spe cial  
Com mitt ee, on which the  U ni ted  S tat es  is rep res ented , to exam ine and 
repo rt  on the  chara cte ris tic s and sec uri ty im pli cations  of chemical 
an d bio logical weapons.

In  recent  sta tem ents, both Pr es iden t Nix on and Pr em ie r Ko syg in 
have expressed thei r i nte res t in disc uss ing  th e con tro l of  chemical and 
biolo gica l w eapons at  Geneva. A s chemical  a nd  bio logical weap ons m ay 
soon be the  s ubject  o f serious  i nterna tio na l negotia tions , the mat ter is 
thus  clearly wi thi n th is  com mit tee’s res ponsibi lity . Th ere are , of  
course, wid er aspects  o f th is pro blem th at  follo w fro m the question of  
wh eth er or  no t to adhere to a tre aty and wh at part  to play  in  the  
Uni ted N ations Sp ecial Com mittee.

Ju st as in the case of nucle ar weapons, bio logical and  chemical 
wea pons have the  ca pabi lity lit eral ly  of de str oy ing  the human race . 
Ye t we know so lit tle  about these weap ons,  and about wh at we are  
do ing  and  w ha t o ther na tions  are doing  in  dev elopin g and sto ckpil ing  
them even tho ug h the y could des troy  us. As Dr . Meselson him sel f 
po inted  o ut recent ly in Science magazine, these matter s hav e received 
almost no ca reful pub lic o r con gres sional s cru tiny.

Our  witn ess tod ay  has  lon g had a spec ial int ere st in the di sa rm a­
me nt aspects  of chem ical and biological  weapons. Cur rent ly  a pr o­
fess or o f bio logy  at Har va rd , he  has  served as a consult an t to t he  Arm s

Note.—Sections of this  hear ing have been deleted in the  Inte rest s of nationa l securi ty. Deleted mater ial is indica ted by the nota tion  “ [Deleted ].”
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Control and Disarmament Agency. I wish to  insert at this point in 
the record a more complete biography of Dr. Meselson.

(A biographical sketch follows:)
Matthew S. Meselson, Professor of Biology, Harvard University

Born : May 24,1930. Denver, Colorado.
Address: Biological Laboratories, Ha rva rd University, Cambridge, Massa­

chusett s 02138.
Academic background: Ph.B., Liberal Arts, University of Chicago, 1951; 

Ph.D., Physical Chemistry, Califo rnia Insti tu te  of Technology, 1957; Research 
Fellow, Cali forn ia Insti tute of Technology, 1957-58; Assistan t Professor of Phy­
sical Chemistry, Cali forn ia Ins titute  of Technology, 1958-59; Senior Resea rch 
Fellow in Chemical Biology, Cali fornia Insti tute of Technology, 1959-69; As 
sociate Professor of Biology, Harva rd Unive rsity , 1960-1964. Fellow, American 
Academy of A rts and Scien ces; Member, U.S. Natio nal Academy of Science.

Government affi liat ion: Consultant, Arms Control  and Disarmam ent Agency 
since 1963.

Recip ien t: National Academy of Science Prize for  Molecular Biology, 1963; 
Eli Lilly Award in Microbiology and Immunology, 1964.

The Chairman. Dr. Meselson, we appreciate very much your taking 
the time and trouble to come here to consult with us and to give 
us the benefit of your knowledge in this field.

I want to confess at the outset that I know so little about the subject, 
that my questions may seem very naive indeed. We have with us today 
Congressman McCarthy who has given a good deal more study to this 
than I have, and we welcome his interest. You may proceed.

It  does interest me that you are a biologist prim arily ; is that  right?

STATEM ENT OF MA TTHEW S. MESELSON, PROFESSOR OF BIOLOGY, 
HARVAR D UN IVER SIT Y

Dr. Meselson. Yes, si r; that is right.
The Chairman. Is n’t Dr. Wald a biologist also ?
Dr. Meselson. Yes, George Wald is.
The Chairman. He seems to be very conscious, from what he says, of 

what the adult generation is doing to  the world we are in. Recently I  
saw a very interesting article, relating  to a hearing in the House, which 
quoted a Mr. Kominer on what we are doing technologically to our 
environment. I imagine this is also something you are interested in.

Will you proceed, Dr. Meselson ?
Dr. Meselson. Thank you, Senator.
Would you prefer  tha t I  read all or part of my prepared statement ?
The Chairman. I have not had a chance to read it. I think we will 

let you be the judge. If  it is too long to read, we could put i t all in the 
record and you could emphasize wha t you believe should be called to 
our attention. You are the best judge of that.

Dr. Meselson. I would like to read page 1.
The Chairman. All right.
Dr. Meselson. Page 1 is the table of contents of this statement I 

have prepared for you th is morning. I t has an introductory portion 
which I would 1 ike to read.

The Chairman. All right , read anything you like. We have no 
other witness this morning, and a t least I am going to stay with you. 
1 want to learn something about the subject.
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Dr . M eselson. Th at  par t is re lat ive ly s ho rt.  Then  i t is followed  by  a  
def ini tion and  descr ipt ion  of  actual  chem ical and bio logical wa rfa re  
agent s, and  I hope you will  sto p me if  in read ing th at , I seem to be 
go ing  on to no good pu rpose.

Fo llo wing  th at , there are  some rem ark s about chem ical weapons 
pol icy,  and the n there  are  four  app end ixe s whi ch are  documents as 
ind ica ted  on pag e 1 of my  state ment.

I f I m igh t, th en,  I wou ld like to rea d------
The Chairman . Y ou go ahe ad and rea d all of  it, if  y ou th in k th at  

is the  best  way. I,  fo r one, wou ld be int ere ste d in it.

BACKGROUND OF WETN ESS

Dr . Meselson. My nam e is Matthew ’ Meselson and I  a m a pro fes sor  
of  bio logy  a t H ar va rd  Unive rsi ty.  I  was t ra in ed  in  the field of  chemis­
tr y  at  H ar va rd  U nive rsi ty,  and my prese nt tea ch ing  and research ac­
tiv ities  a re in the  are a of  g ene tics  a nd  biochem istry. My concern wi th 
the  pro blems posed by chem ical and biolog ical wea pons stems  from 
the sum mer o f 1963 d ur in g mos t o f whi ch I  served fu ll tim e as a con ­
su lta nt  to the U.S . Arms  Control and Disar ma me nt Agency  in 
Wash ing ton .

My ass ign ment was to stu dy  arm s con tro l possibil ities fo r chemical an d bio log ica l weapons. In  doing  th at  I  rea d both classi fied and un ­
class ified ma ter ial . I  vis ited Fort  De trick  wdiich, as you know, is one 
of  o ur  chemical and biological war fa re  research ins tal lat ion s.

EX PE CT ED  publication of record

The Chairman. Will  the Do cto r allow  me to  in te rrup t?  I  sho uld  
have said fo r the  record , I  did  say pr io r to  the opening of the  he ar ­
ing , t ha t whi le th is is an executive meetin g it  is  a nt ic ipa ted  th at , sub ­
ject to  sanit izi ng  by Dr . Meselson, th is record  may  be made pub lic.  I  
would like ev erybody to be  conscious of t hat  pos sib ilit y, because  I  th ink 
it is the  kin d of  record  th at  the  public needs to be inf orm ed about. 
Th e record  is being ke pt  secret t oday, not  fo r any securi ty reasons th at  
I  know  of, bu t sim ply  to help us lea rn  about the  subject.  So in ou r 
questions and answ ers,  let us keep  th at  in min d. Afterward,  I  wou ld 
imagine,  th is r eco rd will lie made  pub lic subje ct to y ou r changes . I f  you 
pu t som eth ing  in th at  is based on classi fied ma ter ial , and  la te r you 
th ink it  should come out , we will  take it out, bu t you sho uld  lie free 
now to go ah ead  and say it.

Dr . Meselson. Than k you.
The Chairman. I  just wan t the  ground  rules  to be understood.  So 

proceed.
Dr . Meselson. Since th at sum mer o f 1963 I hav e con tinued  to serve  

as a con sul tan t to the  Disarm am ent Agency. However , I would  like  
to  emp has ize th at  I  ap pe ar  here tod ay  pu rel y as a pr ivate citizen , in 
no way rep res en tin g any  pa rt  of the  U.S . (Tovernment .

chemical and biological weapons need analysis

Because of its  lea din g mili ta ry  and  polit ica l role  in the  wo rld  to ­
day . the  Un ite d State s can exe rt an im po rta nt  and possibly decisive 
effect on the  fac tor s th at  act  to restr ain or  encourage  CB warfare .
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This fact argues strongly against basing our policy oil a weapon-by­
weapon or situation-by-situation analysis and calls instead for the 
formulation of an overall policy on which decisions regard ing par ­
ticular weapons or particular situations can be based. S tated another 
way, decisions involving toxic, tha t is, chemical or biological weapons, 
are likely to have important effects on the military environment we 
face years af ter those decisions are made.

I am concerned tha t U.S. policy for chemical and biological weap­
ons has not received the farsigh ted analysis it deserves. In par t, I 
feel this is because our chemical and biological warfare programs 
and policies have been largely shielded from public and especially 
congressional scrutiny. In what follows, I would like to present a 
brief description of certain CB weapons and a general discussion of 
their  implications for national policy.

D E FIN IT IO N  OF CH EM IC A L AN D BIOL OG ICA L W EA PO NS

Chemical and biological warfare has been defined by the U.S. 
Army as follows: Chemical warfa re (CW )—Tactics and technique 
of warfare by use of toxic chemical agents.

Biological warfare (BW )—Employment of living organisms, toxic 
biological products, and chemical plant growth regulators to produce 
death or casualties in man, animals, or plants; or defense against 
such action.

STA NDARD A N TIP ERSO N N EL CH EM IC A L AG EN TS

The United States  at present has seven so-called standardized chem­
ical warfare agents. I would like, with your permission, to describe 
those seven agents, Senator, and I am relying in part on the unclassi­
fied Army Field Manual 3-10, dated March 1966. This is the most 
recent edition of the manual entitled “Employment of Chemical and 
Biological Agents.” I repeat, this manual is unclassified.

Senator Dodd. Mr. Chairman. The chairman pointed out, I think 
wisely, tha t we could hear even the classified information. I think  it 
would be helpful.

The Chairman. If  you wish to rely on classified informat ion, state 
so for the record and we will take it out later.

Dr. Meselson. I will, Senator.
The Chairman. That  is fine.

NE RV E AG EN T---- GB

Dr. Meselson. The first agent that I would like to describe is the 
lethal agent called GB. This was developed in Germany during  
World War II . The German name for it is Sarin. It  is a nerve gas.

GB is one of the highly lethal nerve gases developed but 
not used by Germany during World  War  II.  It  is a quick-acting 
lethal agent intended to enter the body by inhalation. Protection can 
be afforded by a gas mask. GB can be made available in a wide variety 
of munitions and delivery systems including landmines, mortars, 
artill ery shells, rockets, and bombs. It can also be dispensed from 
airc raft  bv means of special spray tanks. The performance of poison 
gas -weapons, such as those conta ining GB, is highly dependent upon
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meteorological conditions. However, fo r rough descriptive purposes, 
it may be said tha t the explosion of an artill ery shell containing 6 
pounds of GB will kill most unmasked personnel within an area 
approximately the size of two football fields around the site of the 
burst.

At the other end of the magnitude scale, an at tack on an urban area 
by a bomber dispensing GB might be able to kill most unmasked 
persons within an area of at least 5 square miles, this being the size of 
the zone of high morta lity caused by the Hiroshima and Nagasaki 
atomic bombs. By high mortality, I mean 5 percent or higher. I have 
used the  words “might kill" in the previous sentence in order to in­
dicate that  the statement is based on rath er simple calculations and 
not on results of actual field tests on a simulated urban target.  The 
properties and means for production of GB are relatively well docu­
mented in the open literature . [Deleted.]

CAPACITY OF NERVE GASES

The Chairman. Has it any other name ?
Dr. Meselson. It  has, of course, a chemical name.
The Chairman. When you say “lethal" you mean i t kills—not just  

immobilizes.
Dr. Meselson. No, it doesn’t jus t immobilize.
The Chairman. It  kills people?
Dr. Meselson. Somehow the misunderstanding tha t nerve gases 

merely incapacitate is rather widespread. I don’t know where it  comes 
from, and it is totally false. Nerve gases kill.

Senator Dodd. Have you had tests with animals or anything like 
tha t ?

Dr. Meselson. Yes; there have been intensive tests with animals.
The Chairman. And it kills animals?
Dr. Meselson. It  killed 6.000 sheep in Utah.
The Chairman. I s this  what killed them?
Dr. Meselson. No ; it is the next agent.
The Chairman. But it is similar?
Dr. Meselson. It  is similar. It  is one of the family of phosphorous- 

based nerve gases. GB, as I say, is one of the older ones, developed in 
Germany.

NERVE AGEN T— VX

The next one, VX, which was developed by Great Britain in the  late 
fifties, is somewhat different.

The Chairman. When you use the word “le thal" you mean killing?
Dr. Meselson. I mean killing.
The Chairman. That is what I  want to  understand.
Senator Gore. I s the death instantaneous?
Dr. Meselson. N o; it is not absolutely instantaneous. With GB it is, 

however, very rapid , within a matter of seconds. It  is an impor­
tan t—

Senator Dodd. That is pretty rapid.
Dr. Meselson. It  is an important a ttribute of GB that it kills almost 

instantaneously because in tactical situations one wants instan tane­
ously to stop the military  activities of the enemy.

30- 300—69------2
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SOVIET DEVE LOPM ENTS IN  CB WARFA RE

Senator Symington. Mr. Chairman, if there are some questions be­ing asked, I  would just like to ask one question. If  the Soviets are developing this type and character of chemical and biological warfare,  which I have followed myself, are you recommending we do not de­velop any ?
Dr. Meselson. I will not recommend any-----
The Chairman. He is not recommending anything. He is giving us a very basic briefing on what we are dealing with. I  really called the hearing  to inform an ignorant person. He has jus t started to describe what we are dealing with.
Dr. Meselson. I might interject tha t late r on I will express the view we should continue certain kinds of research in this area.
The Chairman. You don't need to anticipate all the-----
Senator Gore. It  might be well to note here in the record t hat  Mr. Helms has been requested to advise the committee a t the appropriate time of Soviet developments in this field.
Senator Dodd. I  just want to be sure I am right. As I  understand, Dr. Meselson, what you are telling us, is tha t we can do something to get agreements t hat  will help to curb the use of  it;  isn’t tha t so?Dr. Meselson. I would hope so.
The Chairman. We draw the conclusions, Tom. He is here to tell us what we are dealing with. The main purpose of the meeting is to find out about i t, not what to do about it.
Dr. Meselson. My statement is divided into two par ts. The first is an attempt to describe very briefly the standard agents and the sec­ond part on-----
The Chairman. I suggest we go along and learn what we are talk­ing about. Go ahead.

STANDARD CH EM ICAL  AGENT VX

Dr. Meselson. The second standard chemical agent in the U.S. arsenal is called VX. I will read about VX. This is a lethal agent tha t enters the body primarily by absorption of liquid droplets through the skin. A gas mask, as well as complete covering of the body, tha t is a protective suit, is required for protection against VX. The same general types of munitions and delivery systems as listed above for GB may be used for VX [Deleted.] A tiny droplet of VX on the skin will cause death. It  appears  t hat  V X or an agent closely re lated to it was responsible for the accidental killing of ap­proximately 6,000 sheep near the Dugway proving ground in Utah last March. The affected sheep were grazing  within an area of ap­proximately 200 square miles located at an average distance of ap­proximately 30 miles from a test area where an airc raft  had conducted an operation test of a nerve gas spray  system. Detailed information concerning VX is classified.

BLISTER AGENT HD

The thir d agent I wish to talk about is the blister agent HD or more fami liarly  mustard gas, the gas so widely used in World War I. It  primarily causes incapacitation rather than death. Casualties are
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produced by blistering  action on the eyes, skin, and respira tory tract. 
As in the case of nerve agent V X, protection against HD is afforded 
by a special suit and a gas mask. Weight-for-weight, HD is much 
less effective than VX in producing casualties. [Deleted.]

INCA PACIT AT ING  AGENT BZ

The fourth  agent I wish to describe is the incapacitating  agent BZ. 
This agent is classed as a temporary incapacitant. It interferes  with 
normal mental and bodily processes. I t can cause violent and irrat ional 
behavior and its effects may persist for several days. Most information 
regard ing agent BZ is classified. Aircra ft delivery systems are avail­
able for its dissemination.

RIOT CONTROL AGENT CS

The next agent is riot control agent CS. This agent, sometimes 
called “super tear  gas” has been used in large quant ities by U.S. forces 
in South Vietnam. It  attacks the eyes, nose, and throa t even in ex­
tremely low concentrations and also causes nausea. Its  effects continue 
for approximate ly 10 minutes afte r exposure to fresh air. It  is not 
generally lethal to healthy personnel even at quite high concentra­
tions. However, a few deaths from CS in Vietnam have been claimed.

I might say here, the claims to  which I refer are not official claims 
but claims by unofficial observers. [Deleted.]

RIOT CONTROL AGENT  CN

The sixth agent standardized by U.S. forces is the riot control 
agent CX. This is ordinary tear gas commonly used by police in this 
country and other countries. It was also used in considerable 
quantity in World War I and manufactured in large quantity but not 
actually employed in World War II.

The Chairman. Wha t does it  do? In just one word, what does it 
do ? The same as CS ?

Dr. Meselson. Basically, yes, Senator. It  requires more of CN to 
temporar ily incapacitate a man than CS. CS is more powerful in that 
regard.

The Chairman. The effect is about the same ?
Dr. Meselson. The effect is about the same. And many of us have 

probably had a whiff of CN. I t is the ordina ry tear gas.
The Chairman. Yes. Go ahead.

RIOT CONTROL AGENT  I)M

Dr. Meselson. The seventh agent is riot control agent DM. This 
agent causes violent sneezing, nausea, and vomiting. It  may also be 
lethal under certain conditions, and, therefore, is not approved under 
current U.S. policy for operations where deaths are not acceptable. I t 
was first produced for military purposes during World War I.

It  may have been used in Viet naan in 1965.
Senator Dodd. Mr. Chairman, I know what you said and I agree 

with you, but  I notice that he says, I think , with respect to two of 
these, the information is classified. I think  we ought to know what it is.
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The Chairm an . You said  the  specifics are  c lassified, didn ’t you?
Dr . Meselson. Oh, yes. There  is no classified inf orm ation  in my 

prepared  test imo ny.  I f  I do describe any classified det ail s I  will  say 
th at  befo re 1 make any classif ied stat ements .

Se na tor  Dodd. I ju st wanted to  know if it was classif ied.
Dr . Meselson. I have  been carefu l to avoid pu tti ng  any  classif ied 

inform at ion in the prepared  sta tem ent .
The  Chairm an . So thi s sta tem ent itself  does not  con tain  classif ied 

ma ter ial  ?
Dr . Meselson. Not  at all.
Th e C hairm an . So it can be used pub licly?
Dr.  Meselson. Com pletely free ly. I pr ep ared  it in my home in 

Cambridge,  Mass., which is not au tho riz ed  fo r classified docum ents.
Se na tor  S ymington . Mr. Ch air ma n, so that  my observa tion  was no t 

mis und ers tood, I am very  gr ateful  to  ge t thi s s tate ment. I  co ng rat ula te 
you fo r br inging  it up, and  I  th ink  it is a tremendo usly im po rta nt  
subject.

Th e Chairman . Proceed, Doc tor.

BIOLOGICAL WARFARE AGENTS

Dr . Meselson. Now, I  wou ld like to discuss biological war fa re  
agen ts.

Specific inf orma tio n on biological agents and weapons systems is 
classified. Nevertheless, certa in gen era l princ iples rega rd ing the  use 
of biological age nts  a re widely known. Va rious germs, th at  is bac ter ia,  
ric ke tts ia,  fung i, and  v iruses, have been examin ed fo r ut ili ty  as weap­
ons aga ins t humans,  animals, and  crops.

Now, I  have a set of ra th er  shor t pa ragr ap hs  des crib ing  some gen ­
era l p roperti es  of  biologica l agents .

Because of the very  small we igh t of  biolo gica l age nts  needed to 
cover  a given are a, biological weapons hav e been conside red fo r use 
ma inly again st lar ge  area s. I  might  also in terje ct  at th is  po int th at  
unlike chem ical agen ts, biological age nts  tak e some tim e before  their 
effect is ma nif ested,  the so-ca lled inc ubation per iod  b efo re the  disease  
app ear s. So there is a tim e o f between one and  a  few day s between the  
tim e of a biological att ack and the time th at  one would expect sym p­
toms to appear.  For th at  reason , because of  th at  delay,  the y are  not 
general ly conside red fo r tac tic al use on the bat tlef ield , bu t ra th er  fo r 
str ate gic use.

AEROSOL CLOUD

The mos t g enera lly  co nsid ered  mode of  a tta ck  by  a biological weap­
on wou ld be the release of an aeroso l cloud, by planes  or  drones-----

Se na tor  Case. I s th at  a word or is th at  a des cription of  som eth ing  
th at  you b uy in a  can ?

Dr . Meselson. Aerosol  is a w ord  meaning  a fine mist.
Se na tor  Case. I  see.
Dr . Meselson. Released by planes , dron es, missi les, offshore sub ­

marines,  or  offshore sh ips.
For infection of  ta rg et  perso nne l to occur , part icles from the  aerosol 

mist  mu st general ly lodge in the deep recesses of the  lungs. A well 
fit tin g gas  mask, or poss ibly ce rta in  sim ple r pro tec tive devices, can
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affo rd a large  m easure  o f pro tec tion, given ade quate  advance  w arn ing  
of  atta ck.

Fo r mili ta ry  purposes, it is des irable  th at  epidem ic sprea d of  the  
disease  to those out side the imm edia te ta rg et  are a be avoided . Th ere­
fore , only  those diseases which can inf ect the  ta rg et  po pu lat ion  bu t 
which are  belie ved to be inca pab le of man-to-m an transmission  are  
conside red fo r m ili ta ry  use.

Let  me expla in that . There  are some diseases fo r which we th ink,  
alt hough we are  not absolu tely  sure, th at  infect ion  [de lete d] will  not 
spr ead  from one person  to ano the r. Suc h a disease would no t st ar t 
an  epidemic bu t wou ld infect  all of the persons dir ectly  expo sed to 
the  aerosol clou d at  th e t ime  of  a ttack. That  is the dis tinction  I  int end 
here.

Aero sol att ack would cause the  pu lm onary  for m of a given disease.  
Gener ally  th is is not the  most commonly occurring  form  under n atur al  
conditio ns. The pu lmonary  form of a disease, th at  is, t he form  which 
str ike s first in the  lungs, is gen era lly  more severe, more rapi d in its 
develop ment and more  difficult to tr ea t t ha n othe r form s. Ot he r form s 
would be the  c utan eous form of the  disease where the  po rta l of en try  
is the  skin  or the intest ina l form whe re the en try  is throug h the  gut. 
The pu lmonary  form  is re lat ive ly rar e fo r most diseases and we know 
much less abo ut the  pul mo nar y for m of  diseases than  we do about 
othe r form s.

EFFECTIV ENESS OF A BIOLOGICAL AEROSOL ATTACK

The  effectiveness o f a b iological aerosol a tta ck  on h um an popu lat ion s 
is ext rem ely  difficult to  predi ct. Po orly understood a nd  h igh ly variable  
fac tor s th at  de termine ma n's  resi stance  to infect ion  are  invo lved. 
Ad di tio na l serious  uncerta int ies  can be int rod uce d by meteorological 
and atm osp her ic con ditions  a nd by com plic ated fac tor s that  influence 
the  survival of infect ious org anisms in the  air .

I f  biological weapons can be brou gh t close to an ything  like  thei r 
po ten tia l efficiency, very small amounts  wou ld suffice fo r the  at tack  
of  lar ge  areas. Und er  such conditions , a sing le ai rc ra ft  would be ca­
pable of at tack ing an are a of many tho usands  of square miles.

Field Ma nual 3-10  presen ts an ill us tra tiv e discussion  of biological 
ag en t employment  in terms of three  hypothe tical ant ipe rsonnel bio­
logic al age nts  designat ed as “Lugo fa tig ue ,” “S ept ember  fev er,” and 
“Toledo infect ion .” These are hypo the tical diseases. [De lete d.]

Sena tor  Gore. Wh en you say “hy po thet ical” do you rea lly  mean  
hypothe tical,  or do you mean th is is a fict itious t itl e ?

[De leted.]
Dr . Meselson. I  would  like  to say if  our  coun try  f elt th at  i t did  need 

to reserve the  righ t to use biologica l age nts , then  it wou ld make some 
sense to  keep the  names of those agents secret  because otherwise the  
enemy could  prep are a b et te r defense th an  if  it were ign ora nt.

Sena tor  Dodd. I  th ink our  secre ts are  he lpfu l to the  oth er side  and  
ha rm fu l to  us.

The Chairm an . I  th ink so, too. Secrecy keep s in form ation  from  
our own people.

[De leted.]
Sena tor  Symin gton . Where is For t De trick?
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Dr. Meselson. I t  is in Mary lan d.
| Deleted.]
Se na tor  Symington . Whe re in M ary lan d?
Dr.  Meselson. It  is near F red eri ck . The o the r Chemical Co rps  fa ci l­

ity  in M arylan d is Edgewo od A rsenal .
To  go on wi th my descr ipt ion  of  biological  age nts , I  was say ing  

that  because it is uncla ssified, Field  Ma nual 3-10 does not re fe r to 
actual  biological agen ts. Never theless  the  inf orma tio n given fo r the  
thr ee  hy po theti ca l age nts  may be tak en  as ill us tra tiv e of the pr op ­
ert ies  to  be expected fo r act ua l biolo gica l agen ts. Ta ble 5, fro m th at  
ma nual,  “H ypoth eti ca l An ti-Pe rso nn el Biological  Ag en ts and 
Delive ry Sys tems,” tak en  fro m Fi eld Ma nua l 3-10, is presen ted  as 
appe nd ix I to my sta tem ent . (See  page 25.)

I might  ad d th at  in an ea rli er  editio n of  Fi eld Ma nual 3-10— 
nam ely , in  the ed ition o f F eb ru ary 1962—deta iled informa tio n is given 
fo r the  c ar ry ing o ut o f a biological att ack. A series  of  gr ap hs  or  mono­
gram s is pre sen ted  t her e whi ch tell  how many b iologica l agent  bomb- 
lets must  be dro pped by an ai rc ra ft  to cover a  given are a un de r given  
con dit ions of day tim e or nigh ttime, type  of te rrain,  et cete ra. 
[Dele ted .]

BIOLOGICAL WEA PON S REQ UIR E SOPHISTICATED EFFORT

Se na tor  S ymington . Docto r, if  t his  is tru e, af te r we spen d millions,  
if  some coun try  got an gry,  all they wou ld have  to do is tak e a room 
and walk out and the  next th in g you know eve rybo dy star ts  dy in g;  
correct ?

Dr . M eselson. Not re ally .
Se na tor  Symington . Wh y n ot  ?
Dr.  M eselson. Tha t is a  wid ely  h eld  impression.  But  ma kin g a b io­

logic al weapon  which w ould  hav e a p red ictable effect requi res  a sophis­
tic ate d e ffort . [De leted.]

Se na tor  Symington . You mean Sw itz erl and or  Isr ae l would n’t 
know how to do i t ?

Dr . Meselson. The y wou ld not know  how to pr ep are a biological 
weapon t ha t wou ld have any re lia bi lit y,  in my opinion.

Se na tor  Symington . Neith er Sw itz er land  or I sra el  ?
Dr . Meselson. I dou bt it. Not unle ss they com mit ted  themselves to 

a la rge re sea rch  an d te sti ng  effor t.
Se na tor  Symington . That  is the  firs t opt imism he ard th is week.

EXPLOSION OF A BIOLOGICAL WEAPO N

Th e Chairman . Let me ask  you one question in connect ion wi th 
th at:  Su ppos ing  ins tea d of a megaton nuclear bomb in the war ­
hea d of a Minuteman,  we exp lode  the  equ iva len t we igh t of  an th ra x 
or wh ate ver is most e ffective, 1 or  2 or  10 miles above a country , le t’s 
say Russia, wh at wou ld be t he  effect of  tha t?

Dr . Meselson. The answ er, Sena tor , is th at  nobody knows today.  
I t  might be high ly  letha l ove r tho usa nds of square miles. I t  mi gh t 
kill nobody. We  ju st  don ’t kn ow. I might  po int  out  tho ug h th at  even 
if  it  were  high ly  letha l, such  a wea pon  would have  no effect whatso-
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ever in reducing the ability of the enemy to shoot missiles back at us 
because, unlike a hydrogen bomb, anthrax doesn’t damage military 
installations.

Senator Symington. Yes, but you don’t know. You can shoot it 
high, so you wouldn’t know of a burst.

Dr. Meselson. I t might kill a lot  of people but [deleted], there is 
no counterforce capability in a biological weapon. You cannot reduce 
nuclear damage to your own country.

Senator Symington. If  I follow the Chairman, tha t would be no 
real defense whatsoever. In the first place the Spartan was not de­
signed as a defense for  a Minuteman base. In the second place a high- 
altitude  explosion would be far  h igher than the Spr int could go.

The Chairman. You know about the debate going on about the 
ABM? It  occurred to me tha t if the Russians are really tryin g to do 
what the Secretary of Defense says, which is develop a first strike 
capability, which means the physical destruction of our country, if 
tha t is their  purpose, then wouldn't it be just, as simple, or maybe 
simpler, for them to send over enough anthrax , particular ly over our 
populated areas, and explode it? What are the probabilities, if you 
exploded one over New York City or the eastern seaboard? Would it 
have an effect, or not ?

Dr. Meselson. T o do that would be even more foolhardy than to 
attack the United States with nuclear weapons for the reason tha t any 
biological agent takes a while before casualties begin to appear. Like 
any disease, you have to catch it, it has to incubate, before the disease 
comes out. It means whole days would elapse between the time a 
country knows tha t something is wrong, and the time tha t people 
star t dying.

Senator Symington. So ?
Dr. Meselson. In those days we could fire all the missiles we have 

at the Soviet Union. In other words, they would not in any way 
degrade our ability to retaliate  against them by using a biological 
weapon. Biological weapons do not damage missiles. Moreover, even 
afte r a BW attack had inflicted its casualties, the survivors could 
launch a nuclear retaliation.

Senator Symington. II ow would you know they had done it?
Dr. Meselson. Done what, Senator?
Senator Symington. IIow would you know who had fired it as more 

and more nations get the bomb?
Dr. Meselson. II ow would anyone know where any missile came 

from ? I don’t know the answer to that question.
Senator Symington. Well, that is a good answer. Nobody would 

know if you fired one from a submarine 500 miles south of Hawaii. 
There was a lot of discussion in World Wa r II  about destroying 
crops. In that case it would be an airplane. I would think a missile 
would be a very simple way. You don’t have the gigantic noise, et 
cetera, plus all the reaction of a nuclear explosion. But you spread 
the germs around in an explosion.

Dr. Meselson. Let me put it this way: I certainly agree that  you 
might kill an enormous frac tion of the population with a biological 
weapon.
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STRATEGIC VALUE OF BIOLOGICAL WEA PONS

I  also believe , however , th at  as str ate gic weapons go, thes e are  
rid icu lou s weap ons,  rid icu lou s because the y in no way would reduce 
the  ab ili ty  of the country  att acke d to re ta lia te  with nucle ar missile s, 
and  the y al so migh t no t work.

You po in t ou t if  the  Un ite d State s were attack ed,  we might  not  
know who att acked us, bu t the problem of  the enemy is a l itt le  dif fer ­
ent.  T he ir  problem is t hat  th e U nit ed  S ta tes  m igh t know who attack ed 
them or migh t assum e who is was. In  th at  case, they  wou ld be fac ing  
the  Un ite d State s with all of  its  gigant ic nuc lea r migh t fu lly  intact . 
I t seems to me it would be absolu tely  lun ati c to launch  a biological  
wa rfa re  at tack  on a nucl ear  powe r.

The Chairm an . I s it  any  more luna tic  th an  lau nchin g a nucle ar 
wa r ? They  are  both lu nat ic.

Dr . Meselson. I  ju st meant  to po in t out th at  a biological weapon 
does not have  any  cou nte rforce  capabi lity and th at  it  is high ly  un ­
reliable . I t does not da mage the  other side’s re ta lia tory  capabi lity . You 
do not dam age  Sov iet miss iles with biological weapons no r the y our 
miss iles wi th th ei r biologica l weapons.

Se na tor Symington. In ter es tin g.  You  get to the  questio n o f g ra du a­
tion, if  you are  not in a nucle ar wa r and  have  no agreem ent  on  oth er 
things. Some migh t at tempt  i t on a r eli ative ly mod est scale, tak e a  ta p 
at  Be rli n or  something. They migh t att ack cro ps;  the n there  might 
be an argu men t as to who did  or  di dn ’t do it, and you would have to 
prove it. You wou ldn’t hear  any  explo sion at  a ll at  h igh alt itu de .

Dr . Meselson. As you go down the  scale, the oppo rtu ni tie s for 
smaller scale offensive act ions wi th BW  becomes rea lis tic , bu t if  you 
are  ta lk ing abo ut ma jor  str ate gic th re at s among  nucle ar powers, I 
th ink biologica l w eapons a re useless and  foolish.

STRATEGIC VALUE OF A CH EM ICAL  OR BIOLOGICAL WEAPO N

The Chairman. W ould you say the same abou t a  chemical weap on?
Dr . Meselson. Yes.
Th e Chairm an . Even  with  in sta nt  death  ?
Dr . Meselson. Yes, fo r the reason th at  chemical at tack  w ould leave 

nucle ar weapons  intact. Also , it  take s, weigh t fo r weight,  a lot  more  
fo r a chemical tha n a nu cle ar weapon.

The Chairma n. I t  does ?
Dr . Meselson. Yes.
Ag ain , the  chemical weapon does not des troy the  enemy’s missiles,  

pre suming they  are in air -co nditio ned  shel ters . They are  no t good 
str ate gic weapons  unless you don’t hav e any  nucle ar weapons. Fo r 
powers lac kin g n uclear  weapons , i t is a  different, story . T hese weapons , 
in my opinion, hold  certa in advanta ges f or  poor  countries , sm all coun­
tri es , who  might  not ha ve nuc lea r weapons—bu t not fo r nu cle ar powers.

Th e Chairm an . Le ts assum e the re is a nuclear exch ange . And le t’s 
assum e, fo r purp ose s o f a rgu me nt,  th at  th e Russ ians would like to take 
ove r the Un ite d Sta tes , which come people believe. Xo t des trov its  
fac tor ies , its  real esta te, or it s  phvsical pro pertie s, but ju st ge t rid  of 
the people. I f  th at  is th ei r objective, th is would be the way  to  do it.
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Dr. Meselsox. Does anyone serio usly believe  th at  our str ate gic 
forces would  rem ain unu sed  in a case like that  ?

The  C hair man . I was assu min g they  could  find a way of de livering  
a chemical bomb wi thou t pr ec ip ita tin g a nucle ar war . I don ’t know 
wh eth er they can or not . We  haven’t go tten to methods of  del ivery. 
You  wil l have to  enl igh ten  us.

Go ahead, th is is very intere sting . I di dn ’t ha ve any  idea  wha t thi s 
was a ll about . Go ahead.

Se na tor  Case. W ou ld you just keep in mind , Mr. Ch air ma n, the 
possibili ty of thi s bein g cons idered as a re ta lia to ry  weapon ra th er  
than  as a f irst  str ike weapon ?

Dr . Meselsox. Yes.
Se na tor  Case. M ight  there not be some con side rable importance  to 

th at? I f  a country  h ad no nuclea r r etal ia tory  capaci ty,  th is might  st ill 
pro vid e a ret al ia tio n which  would be a check again st a firs t str ike  by 
the  other side?

Dr . Meselsox. Yes.
Th e Chairma n. Is th at  tru e ?
Dr . Meselsox. I th ink fo r a country  th at  has  no nuc lea r weapons 

biological  weapons------

effectiveness of ax anthrax bomb

The  Chairman. T he  point , if  I un de rst and it,  th at he is ma kin g is 
th is : we have  been say ing  we are not going fo r a firs t s trik e, we ha ve a 
defe nsive nuclear de ter ren t. We c ould say, then , “I f  you att ack us we 
will rea lly  raise hell wi th you,  and among  othe r th ings  we will  use 
chemical weapons along with nuclear.” You said  th at  it  takes more 
weight  for  chemical. W ha t about bio logical ? How  would the  equ iva len t 
weigh t, le t’s say, of an th ra x deli vere d in Moscow, com pare wi th the 
destruc tiv e cap aci ty of  nuclear weap ons as fa r as the popu lat ion  is 
concerned ?

Dr . Meselsox. Nob ody can say tod ay wh eth er an an th ra x bomb 
would work o r no t work.

The C hair man . Assu min g i t will work.
Dr . Meselsox. I f  it did  work, then the  amoun t req uir ed could be 

much less than  the  am ount of nuc lea r mate ria l req uir ed  to at tack  t he  
same area . How ever, you stil l have the  we igh t of the del ive ry vehicle 
to conte nd wit h, and  when the  vehicle w eighs much more t ha n the w ar ­
hea d, then fra cti on al  savings  in  the wa rhe ad size d on ’t  m att er.

Therm onuclea r weapons  a re alread y so compact and so lig htwe ight  
th at  fu rthe r reduct ion  in wa rhe ad size th at  m ight  be offered by b iolo g­
ical weapons, especial ly keeping in  min d th at  nobody can tell  w he the r 
they w ould  work o r not, is no t too m ean ing ful .

The  Chair man . Th ey wil l be able  to make them work as well as 
oth ers , won’t they ?

Dr. Meselsox. N o.
The  Chairman . W hy  not ?
Dr . Meselsox. Because the  response  o f the human body  to a m icro­

org anism is fa r more  uncerta in than  the  reaction of the  huma n body 
to  heat,  b las t and rad iat ion.  We  c an ’t  be sure  of  the resu lt of  plac ing 
bacte ria  in a hum an lun g. It  can va ry  enormously . Tha t bacte rium is 
a liv ing  creatu re.  I t  can be ill or  well, you might  say. I t  might  be 
infect iou s or  it  might be harmle ss, depending  on many th ing s. 

30-300— 69------ 3
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The  Chairman . < "hange in hours  m igh t c hange its  ha bits .
I)r . Meselson. The a tmosphere.
The Chairm an . A s it  does us.
Dr. Meselson. I wish to emp has ize th at  biolo gica l weap ons------
Se na tor  C ase. There  is a difference  between  b iolog ical  and  chemical 

agen ts.
Dr.  Meselson. Yes, chemicals  are  a dif ferent  ma tte r. The  effects of 

chem ical weapons are not  as difficult to p red ict .
The  Chairm an . Go ahead.

potential anticrop biological weapons

Dr.  Meselson. Not conside red in FM 3-10 are the  p ote nti al an tic rop  
biological  weapons. Chief amo ng these are  rice bla st and wheat rus t. 
These are  fun ga l diseases of rice and wheat  th at  cause conside rable 
damage to crop s in the  world  today. Th ei r effectiveness in any  given 
app lication  would be difficult to pre dic t, due to var iab le res istance  o f 
differen t pl an t str ains  and  oth er tech nical fac tors. Po tent ia lly , how­
ever, relative ly small quantiti es of  an tic rop biological age nts  may  be 
capable of devasta tin g very lar ge  areas of cropla nd.

The Chairm an . Because once it  gets  sta rte d it spread s.
Dr. Meselson. I t spread s, and very lit tle  migh t be needed on each 

plan t, so lit tle  th at  if it  rea lly  worked  you wo uld n’t need much to 
cover a big  a rea.

Sena tor  Case. Sparr ow s and star lin gs  or  th ings  like th at , or  the  
gypsy moth .

Dr . Meselson. Fu ng i, of course, are  v ery  m uch smaller objects, tiny 
partic les  ad ri ft  in  the  air , spore s.

I f  I  were to c ont inue w ith  th is pr ep ared  tes timony , Senato r, it would 
[de lete d] be a ra th er  gen era l discussion  of the  poli cy implicat ion s of  
chemical or  biologica l weapons.

The  Chairman . Go ahead, it  is new to  me.

GE NE VA  PRO TOC OL OF 1 9 2 5

I)r . Meselson. H al f a centu ry has  passed since the wo rld ’s only  
ma jor  ou tbreak of poison  gas wa rfa re . Large-scale germ warfare  has 
never been att empte d. Gas  a nd  germ  wa rfa re  a re expli cit ly pro hib ited 
by in ter na tio na l law in the  Gen eva  pro tocol of  1925.

The  Chairman. Did  we sign  th at?
Dr.  Meselson. W e signed it  bu t di d no t ra ti fy  it. I  would like  to 

desc ribe  the  his tor y o f th at  protocol.
The Chairma n. I  wish you would. We are  o nly sig na tor ies : we d id 

not rat ify.
Dr.  Meselson. We did  no t ra ti fy .
The  Chairman . H ow many did  ?
Dr.  Meselson. Over 60 now. Al l mem bers  of the  NA TO  allia nce 

except ourselves, a ll mem bers  of  th e Wars aw  P ac t, Com munis t Chi na, 
all of  the  ind us tri al powers except us and  Ja pa n.

The C hairman . Inc luding  Russia  ?
Dr . Meselson. In clud ing Rus sia .
Se na tor  Case. I s it  r egarde d as being in force among those nat ions 

th at  did sign  it ?
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Dr. Meselson. Yes it, is, and some U.S. officials have expressed the 
opinion tha t it now constitutes conventional international law binding  
even on those countries which have not ratified it. I am not sure if that 
is the unanimous opinion of experts in this field.

The Chairman. Will you come back to tha t later  ?
Dr. Meselson. I will come back to show-----
The Chairman. All right , go ahead.

CONSIDER ATIONS BEARING  ON FORMAT ION OF CB WEA PON S POL ICY

Dr. Meselson. Considering the enormous scale of gas warfare  in 
World War  I, it is remarkable how well the protocol has been re­
spected. There have been only two instances of verified poison gas 
warfare since 1925—in Eth iopia,  that  was the use of mustard gas by 
Mussolini against the Ethiop ians in the 1930’s and in the Yemen. In 
Vietnam, the Uni ted States has been employing a powerful but gener­
ally nonlethal antir iot agent, maintaining that the protocol does not 
forbid it.

When compared with the recent history of other forms of war­
fare, the record show’s that the governments and peoples of the world 
have come to practice and expect a degree of restraint against the use 
of chemical and biological weapons not found for any other class of 
weapons, except nuclear ones. The chief factor justifying  that restrain t 
is the same for both nuclear and CB warefare—apprehension that,  
once begun, it would open up an unfamiliar and highly unpredictable 
dimension of warfare that might lead to the extermination of very 
large numbers of troops and civilians, especially one’s own.

DEST RUCT IVENESS OF CBW

Destructiveness of CBW. There is no doubt that existing unclear 
weapons would destroy ent ire populations. Although the performance 
of chemical and biological weapons in any pa rticular attack Would be 
less predictable than that of nuclear weapons, they too have very great 
potential for mass killing. The most effective method of strategic 
CBW attack would presumably entail the production, by bombers or 
missiles, of a cloud of toxic or infectious material  over or upwind 
from a ta rget to be inhaled or absorbed through the skin by persons 
in the  attacked population. Although masks, protective suits and spe­
cial shelters can provide effective protection against known chemical 
and biological agents, the cloud would readily penetrate  dwellings and 
other ordinary structures.

The Chairman. Could you say tha t about a bomb shelter, too?
Dr. Meselson. I f the bomb shelter were air conditioned it would be 

secure. If  it were not air conditioned, if  the a ir is not filtered, it would 
not be secure.

The Chairman. Would an ordinary air conditioner filter it out or 
would it have to be a special filter?

Dr. Meselson. A special filter would be required.
The Chairman. Which do not now exist in ordinary  places?
Dr. Meselson. No, they do not.
An attack by a single bomber dispensing one of the more deadly 

nerve gases could kill most unprotected persons within an area of at
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least 5 square miles, thi s being the  size of the zone of high mor ta lit y 
caused by the  Hiros him a and  Nag asaki atomic bombs.

Sena tor  Case. H ow long did th at  at tack  take  ?
Hr . M eselson. H ow lon g before t he dea ths  resulted ?
Senator  Case. No, how long  would the  att ack  take? Would  it have 

to drop  o nly  one th in g or  would  it hav e to go back and fo rth  over the  
ta rg et  ?

Hr . Meselson. I f  one had  bombs designed to release  many litt le 
bomblets , as they are  called, then it might  not require going  back 
and forth . I f  a  s pra y tank  were  used it would require sp raying  a l ong  
line which the  wind wo uld th en  ca rry  over the  targe t.

Going  back  and f or th , i f you can produc e a l ine  of spra y, wo uld n't  be 
necessary.

Se na tor  McGee. W ha t would be the  time, Hoc tor,  the n, to follow 
up the in terp re ta tio n of his ques tion  or igi na lly , befo re its imp act  
wou ld be regis tered ?

Hr.  Meselson. I  wou ld say som eth ing  like  an hour before  the  ful l 
casua lty  level was reac hed , but many death s would occur sooner.

effect of weather conditions

I t  also dep ends on the  wind. I f  the re is no wind, the  gas cloud is 
sta tio na ry . For persons wi thin the  cloud , each brea th bri ngs in an 
addit ion al dose so tha t even a rel ative ly low con cen trat ion  of gas  can 
kil l, over time . I f  the re is a hig h win d so th at  the  cloud passes by 
quickly, the n eit he r one gets  a let ha l dose in those  few min utes or 
the c loud is gone and  one does not h ave  a le tha l dose. T he  effects o f bio­
logic al and chemical  weapons dep end  very much on winds and  weathe r.

Sena tor  M cGee. May I say,  a s I  am sure the  Chairma n has  alread y 
obse rved , th is gives  you an eerie , creep y fee ling  th at  jus t, rat ion al men 
would lie ta lk in g here  in  the se term s. I t  makes it  sound l ike  th e science 
fiction th at  we used to m ake fun o f not  very many yea rs ago.

Hr.  Meselson. True.  But  I belie ve, Senator,  th at  it  is very im­
po rta nt  fo r civ ilians,  and  especially  for the  Congress, to review our  
chemical and biologica l w eapo ns p rogra ms  and policies.

Senator  McGee. I un de rst an d that . Tha t is why  it is wise we are  
ha ving  th is dia log  here. I  merely  say it gives  you  a creepy  feel ing.

The C hairman. Go ahea d, sir .

TOXIN S

Hr.  Meselson. A lth ough nerve gases  are amo ng the most poisonous 
substances know n to be sui tab le fo r mili ta ry  use, it may  well be pos­
sible  t o devise weap ons conta ini ng  fa r more  poisonous  ma ter ial s, pe r­
haps  tox ins  or rel ate d subs tances. Toxin s are  poisons made by liv ing 
cre atu res , such  as bac teri a. An example is Bo tul inu s tox in.

The C hairman. Wha t is tha t ?
Hr.  Meselson. Bot ulis m is a disease caused by a prote in,  a tox in, 

made by  a bac ter ium  which you can grow in spo ilin g food.  There  was 
an ou tbrea k of botu lism  caused by  spoile d t un a fish in  Tennessee a few 
years  ago.

Th e Chairm an . Is it deadly  ?
Hr. Meselson. It  is highly deadly.
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Th e Chairma n. W ha t is the  diffe rence between it  and a germ, 
why do you call i t a to xin  ?

Dr.  Meselson. It  is a chem ical made by a germ . It  is no t liv ing , it 
is a pro duct.

The  Chairma n. It is not liv ing ?
I)r . Meselson. I t  is no t living.  I t  is a prod uc t made by a germ, a 

poiso nous  pro duct made by a germ.
Se na tor  Case. H ow does i t opera te on  the  hum an b ody ?
Dr.  Meselson. It  is a nerve po ison.
Se na tor  Case. Nerve poison?
Dr.  Meselson. Yes .
The C hairman . I low do you dis tin gu ish  it from a nerv e gas, jus t 

because of its or igi n ?
Dr.  Meselson. Yes.
Se na tor  A ik en . Ju st  like  bugs make  honey dew. It  is a good sou nd­

ing  name but i t is s till  bug juice .
The Chairma n. I  di dn ’t  know  wh at th at word mea nt. I thou gh t it  

meant  ju st  a poisonous subs tance .
Dr.  Meselson. N o, a toxin ref ers  to a poiso nous substan ce made  by 

a liv ing  organism.  A poiso nous  substan ce made by a rat tle snake is 
cal led  a tox in and  poisonous  chemicals made by fish are  c alled toxins.

The Chairman . I  see.

ME AN ING OF TERM “ NER VE GAS”

Se na tor  Case. Ju st  to ref res h my mem ory,  wh at does nerve gas 
mean ?

Dr.  Meselson. The term “ne rve  gas” i s used to  describe the  c lass of 
phosphoro us- con tainin g poisons first  de veloped by  G erm any  in W orl d 
W ar II . These act to poiso n the  nerves of  the human body and they 
cause dea th. They can be syn thesize d in fac tor ies . They are  not pr o­
duced by liv ing  o rgan isms. They are  ra th er  l ike  some commonly used 
inse ctic ides  bu t mu ch more p owerful.

Se na tor  Case. D o they ki ll these  nerv es th at  we hav e ?
Dr . Meselson. Yes.
The Chairman. Alm ost ins tan taneou sly .
Dr.  Meselson. Yes, the  n erve gases kil l alm ost  ins tan taneou sly .
Sena tor  Case. H ow is it done? By cau sing an explosion of  the cells 

or  how ?
Dr.  Meselson. It  works th is way. When a nerv e impulse  tra vels to 

a muscle to tell the muscle  to contr act , som eth ing  has to tu rn  the  im ­
pulse off, to  tell the  muscle  to stop contr act ing . Nerve gas poisons the  
mechanism by which the impulse  is turne d off. Deat h due to nerve gas  
res ult s from the sim ultane ous  contract ion  of all muscles  in the  body.

The  Chairma n. You ar e ju st t ied  up  in a k not  ?
Dr . Meselson. Th at  is r ight .
Se na tor  Case. T have to have  thi s expla ined once every 2 mon ths,  

I keep for ge tting .
So it act ua lly  m akes  t he vic tim  ap pe ar  to  be in paroxy sms?
Dr . Meselson. Spa sms , yes, alt hough I had not  pla nned to go into 

that .
The Chairman. W hy  not? It  is intere sting. I  had nev er he ard th is  

expla nation before . I  d idn’t know  what  a nerv e gas d id.



18

Senator  Case. I remember you talked to us about th is before , but 
it goes out  of my head.

The  Chairm an . When d id he t alk to  you a bou t it?
Senator  Case. He  had lunc h one tim e wi th a grou p of  younger 

members of the Sen ate , Bil l. We were going  to get into  it and we did  
star t, I  believe, a t t ha t luncheon.

HOW  BOT ULISM  OPERATES

The Chairman . Go ahead , i t is very  e ducatio nal . I didn ’t  know th at  
was the  way nerve gas  operates . How does a botu lism  opera te,  wh at 
does a toxin  do ?

Dr . Meselson. ITow botu lism  works is less well understood . Peo ple  
go into  a soil  of t ran ce as a resu lt o f botu lism  poiso ning a nd u ltima tel y 
die bu t it is a much slower process unless the dose is very high.

The Chairma n. Bu t you don’t know any cure  for it once you are 
exposed or get it ?

Dr . Meselson. T here is a possibil ity  of the  admi nis tra tio n of  an ti ­
serum ag ain st it once you have  go t it. How effective th is  is, I  don’t 
know. B otu lism  isn’t too  common.

I believe llia t when some persons ate  po isoned tuna  fish in Tennessee  
not  long ago,  they were given  ant iserum . I  don’t th ink any bod y was 
saved.

The C hairman. D id they die ?
Dr . Meselson. I am not cer tain, bu t I believe they died  exce pt fo r 

one elderly  lad y who surv ived, who may have eaten less of it. 
[Deleted.]

The Chairman. Th is is an are a th at  is ra th er  ha rd  to ca rry  on by 
lab orato ry  experim ents. One doesn’t find sub ject s wi llin g to tr y  it.

Se na tor  Case. I was going to ask you about that . Do the  arm ed 
services go into  th is w ith  an imals?

Dr.  M eselson. Yes, extensive anima l exp eriments  are c onducte d a nd 
it is a lso possible to do experim ents on human volunteers if  th er ap y is 
rea dy  at ha nd  to t reat  them.

The Chairman. There  are  a numb er of  rhesus  monkeys  they  are 
working on at  De tric k now. They have to use very  special monkeys , 
th at  cost $75 ap iece, which come fro m In di a.  I  suppose th is is because 
they are most s im ila r to humans, is th at  r ight  ?

Dr . Meselson. Yes. Conscientious objec tors ofte n vol untee r for ex­
per iment al purposes, and th ere  is even a socie ty o f those who have done 
so. They  have a n ews lette r.

The Chairman . W ha t do they call t hem  ?
Dr . Meselson. M any  of  them  are  Sev enth Day Adven tist s. I have  

for go tte n t he name  of t he ir g roup.
The Chairman. And  they serve  as guinea pigs fo r th is purpo se ?
Dr . Meselson. Yes.
The Chairm an . W hy  do they  do th at  ? Do they wish to promote the  

un de rst an ding  of thes e diseases?  Do the y feel it  wi ll serve  the cause  o f 
peace  ?

Dr . M eselson. I  don’t know.
Se na tor  Case. It  isn ’t lim ited only to thi s, it is a ll kin ds of  m edical  

research .
The C hairman . Not jus t germ wa rfa re  ?
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Senator Aiken . Radiat ion can kill virus.
Dr. Meselson. Yes.
Senator Aiken. But not botulism.
Dr. Meselson. A fantastic  dose of radiation could.

VIRUSES

The Chairman. We haven’t come to viruses yet. Are they toxins?
Dr. Meselson. Xo. Viruses are germs.
The Chairman. Do you come to those later ?
Dr. Meselson. They are included among the agents 1 mentioned 

earlier. For  example, Venezuelan equine encephalitis  is caused by a 
virus.

The Chairman. I see.
Dr. Meselson. And tha t is a-----»
Senator McGee. I s it  incapacita ting in other ways [deleted] or just 

discomforting?
Dr. Meselson. It  is h ighly incapacita ting. In nature, it [deleted] 

is transmitted to man by mosquitos.
Senator McGee. I see.
Dr. Meselson. I t is thought to be nonlethal, but, Senator, nobody 

can say with confidence what would happen if humans were exposed 
to Venezuelan equine encephalitis in the form of an aerosol. [Deleted.]

The point is that when administered through the lungs, it could be 
lethal. [Deleted.)]

The Chairman. Congressman McCarthy, this is a very informal 
meeting, a kind we don’t usually have. I f you wish to ask questions, 
you are free to do so. You are a pioneer in this area so fa r as the Con­
gress is concerned. Do you have any questions you want to ask? 
You know all of this, I imagine.

Mr. McCarthy. Not really, I  am learning a grea t deal more.
The Chairman. So am I , but if you have a question that  bothers 

you, please ask it.
effects of tear gas

Senator Case. Bill, would it  be helpful to describe just briefly the 
characteristics of the other main thing, that  is the tear gas and its 
effects, its operation as distinguished from the other ?

The Chairman. He described that.
Senator Case. Did you ?
The Chairman. He said two of the  s tandard agents are  tear gases.
Senator Case. H ow they operated in the body as opposed to the way 

nerve gas does ?
The Chairman. All right . What  does it do?
Dr. Meselson. Well, ordinary tear gas is called a lacrimator be­

cause it causes intense tearing and irritation to the mucuous mem­
branes. This is the way it acts—by causing intense irritation to the  skin 
and membranes. The same is true for the riot agent CS, the one that 
is used in Vietnam. The so-called riot agent DM, which is also called 
Adamsite, is a different matter. It  is a poison, and it can cause violent 
vomiting and nausea. It  is not approved for riot control use under 
conditions where details are not acceptable.

Senator Case. What is mace ?
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Dr . Meselson. Mace con tains ordina ry  tear  gas,  CN. Th at  is its active in gre die nt.
Se na tor  Case. Ju st  a hea vie r dose ?
Dr . Meselson. I t  is a hea vy dose because it  is con tain ed in a liquid  

solvent th at  can  for m a je t th at impac ts directly  on the  face. Before 
normal insti nc ts tel l you no t to inh ale , you may  have alr eady  got a lung fu l of  it.

Se na tor Case. Ex cept  fo r some unusually  susceptible peop le, or 
peop le who are suff erin g from som ething,  it is no t ordina ril y letha l?

The Chairm an . Doc tor, le t’s see. Th is is very in ter es tin g and th is takes tim e.
Se na tor  Aik en . Th is is no t classi fied.
The Chairm an . Th is pa rti cu la r quest ion ing  is, bu t not his  sta te­ment . Go ahea d, Do ctor .

•
EFFECTS OF BIOLOGICAL WEAPONS

Dr . Meselson. Yes. Al tho ugh nerve gases are amo ng the  most 
poisonous substances known to be su itable  fo r mili ta ry  use, it  may  
well be possible to devise weapons conta ini ng  fa r more poiso nous ma ­
ter ial s, pe rhap s tox ins  or  rel ate d subs tances. Weapo ns based on such 
superpoisons  mi gh t become as destruc tive to unpro tec ted  populat ion s as the rm onuclea r weapons of equa l size.

Pois onous as nerv e gases  are , vi ru lent  mic ro-organisms  and  viruses 
can be a millio n or more  time s more  so, in terms of the  amount th at  
can cause inc apacita tion or dea th. Al tho ugh many infect ious agents 
are  ra pi dl y inactiva ted  or lose thei r viru lence when disper sed  in the  
atm osp here, th is obstacle to the  develop ment of biological  weapons 
can pro bably  be circumven ted  or  overcom e with sufficient researc h 
effort . I f  so, biological weapons could  surpa ss the rm onuclea r bombs, 
in terms  of  the  area coverage possible fo r a weapon of  specified size. 
However , even af te r very  extensive research , the  per for ma nce of 
biological weapons is like ly to rem ain  subject  to grea t uncerta int y. 
Th ei r effects would depe nd in large  measure  on poo rly  under stood 
and hig hly  var iab le fac tors  th at  det erm ine  ma n’s re sistance to infec­
tion . A biological  att ack inte nded to be high ly  leth al migh t ac tua lly  
kil l very few persons,  and , conversely, an att ack expected only to 
cause tem po rar y incapacita tion cou ld cause hig h mo rta lity.

Al tho ugh biological warfare  agents migh t be chosen from among 
those  that  are not hig hly  contagious  und er  n atu ra l circ ums tanc es, thi s 
would not  preclude the unexpected  ini tia tio n of a wid esp read ep i­
demic unde r the  very  un na tur al con ditions  inherent in mili ta ry  use. 
Ind eed , it is possib le that  bacte ria  or viru ses diss eminated  in an aero­
sol cloud  could  subseque ntly  emerge from the exposed populat ion  of 
hum ans, insec ts, birds,  rodents, or  othe r anima ls with increased pe r­
sistence, contagiousness, and  viru lence to man. Large-s cale  ope rat ions 
in regions  pop ula ted  by many persons or  anima ls would be more 
risky  than  small  ope rat ions in deso late  places, and  viru ses might be 
more  hazar dous tha n bac teri a. How ever, we cannot eva lua te the  risks 
wi th any  confidence in any  of these situ ations. There for e, the  field 
testi ng  of  live biological  weapons , and  especia lly the  outbreak  of ac­
tua l biological  wa rfa re , would  c onsti tute a menace to the  enti re hum an species.

[Dele ted .]
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REVIEW OF CBW POLICIES NEEDED

Mr. McCarthy. S enato r. I  won der  if  I could, on th is ea rli er  po in t 
th at  Dr . Meselson mad e—in  a meetin g I  ha d wi th Dr . Meselson, I 
asked someone f rom  th e execut ive b ran ch  if  there h ad  been a hi gh  level 
review of the  to ta l pictu re of ou r chem ical  and biological war fa re  
policies  in recent  yea rs, and he said  to his  knowledge  the re had no t 
been except fo r the use of  tear  gas. I  might  say  the re,  too, ju st  to 
sup plement w ha t you said,  th at  we have a le tte r f rom Deputy Secre tary 
Vance to Congres sma n Ka ste nm eie r in  1965 th at sta tes  th at  th ree 
agents were shipped to  V ietn am and t hat  th ey  were used  on X, Y, and 
Z da tes; and  the  places were  mentio ned  also , and  the y inc lud ed the 
more  basic  Ada ms ite  which is called ------

Dr . Meselson. DM.
Mr.  McCarthy . DM.
The Chairman. Go ahea d.
Dr . Meselson. I would like  to express the  fee ling th at  in a way 

the  Defense Dep ar tm en t is giv en a rea lly  impossible job, to guara nte e 
the  s ecu rity  o f the  U ni ted  S tat es  of America . In  t oday 's wor ld nobody 
can  guara nte e the sec uri ty of  a cou ntry. Ev en  if  they  tr y  thei r bes t 
there are  g oing to be unans werab le or alm ost  u nan swe rab le ques tions .

Th e Chairman. Wh en  were t hey given th is  job of  g ua ran tee ing our 
securi ty, and especia lly an exclusive guara nte e, because I  detect  fro m 
the Secre tary of Defense’s a tti tude  th at he believes he has some very 
special responsi bil ity  quite  d iffere nt fro m the Mem bers  o f the Senate 
in rega rd  to securi ty. I  di dn 't know the Defense De pa rtm en t ha d to 
guara nte e it absolut ely.  I  agree wi th you it  is  impossible, bu t the task  
goes f ar bey ond ju st  mili ta ry  means.

Dr . Meselson. I sho uld  th ink that  in pe rfo rm ing thei r tasks the y 
could only  be helped  by the  kin d of ind ependent review which is 
ava ilab le from conc erned citiz ens and from the Congress, and , in th at  
sp iri t, I believe th at  the  Un ite d State s could  do itself  fa r more ha rm  
th an  good by conti nu ing  some of  its  pro gra ms , some of  its  polic ies, 
in th is are a of chem ical and  biological  weapons.

The Chairman. I agree .
Dr . M eselson. Tha t is the sp iri t of  my comments.
The C hairman. I agree with th at  completely .
Se na tor  Aik en . Can  I ask a question? Do you know of  any  vir us  

th at  att ack s both plan t and anim al life  alike, a sing le virus?
Dr . Meselson. I  can not th in k of any  vi rus th at  att ack s both man  

and pla nts .
Se na tor  A ik en . I  know  that  if  you t ake plan ts of  d iffere nt varie tie s 

of  th e same species,  one will be v ery  suscept ible  to  a  viru s and  anoth er 
va rie ty  of  the same species will be immune t o the same v irus.

Dr.  Meselson. Absolutely.
Se na tor  A ik en . An d T th ink you might lea rn  som eth ing  from 

stu dy ing those  pla nts .
Dr . Meselson. Yes.
There  are  some viru ses  th at  att ack insects and pla nts , and insects 

are  animals. So, yes, th ere  may conceivably  be some viru ses th at  at tack  
both hig her anima ls and  pla nts . Bu t I do not believe th at  any are 
know n toda y.

30 -3 00— 69------4
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UNCONTROLLABILITY OF CH EM ICAL  AND BIOLOGICAL W ARFARE

I  would like  to make some rem ark s abo ut the  un contr oll ab ili ty of 
chem ical and biolo gica l wa rfa re.

A majo r un ce rta inty  in pred ic tin g or  controll ing  the course of 
CBW, once it  is begun, wou ld ari se fro m the  grea t va rie ty of pos­
sible weapons and tar ge ts,  fro m the incapa cit ati ng  to the  hig hly  
letha l and fro m the  local bat tlef ield  to en tir e con tine nts.  Once  begun 
at  any  level in earnes t, it  would be very difficul t to pred ict how fa r 
CB W might  go. Distinct ion s and sto pp ing places would be very d if ­
ficul t to define an d to keep. Th e pr ep arat ions  and trai ni ng  req uir ed 
fo r one form  o f CB W w ould  fac ili ta te  and the ref ore tem pt  e scalation 
to la rg er  scale and more  dea dly  CB W ope rations . The breakdown 
of ba rri er s to weapons  once reg ard ed  as illegal  and  peculia rly  un ­
civi lized can  ins pir e and encourage  methods of wa rfa re  even more  
savage than  those und erw ay at  the  time.

Th e vu lnerab ili ty  of  troops or  civ ilia ns to CB W at tack  depends 
very much on the  avail ab ili ty and effectiveness  of pro tec tive fa ­
cilit ies, the  rig or  of defensive tra in in g and disc ipline, and the  pe r­
form ance of  ea rly -w arn ing system s. All  of th is  may  act  to place an 
unusu ally hig h premium on su rpris e or  clan des tine  at tack  and  on the  
use of novel or unexpected  age nts  or  means of dissemination . Once 
the  effect of  su rpris e has  worn off, however , and defe nsive precau ­
tion s have been insti tut ed , CB war fa re  might  con tinu e on a large  
scale b ut  w ith  rela tively  in conc lusive effects u nt il new weap ons are  i n­
troduc ed or  un til  conv entions ag ain st the at tack  of previo usly inv io­
lat e ta rg et s are tra nsg ressed .

The difficu lty of  allo win g the lim ited emp loym ent of gas  wi tho ut 
ru nn ing the  risk of br inging  the  whole chemical and  biological  ars e­
na l into use has  been concisely sta ted  by  T. C. Shell ing  in his  book 
Arms  and  Infl uence (Y ale  Un iversit y Press , 1966), and  to quote Mr. 
Sh el ling :

Some gas raise s complicated questions of how much, where, under what cir­
cumstances; “no gas” is simple and unambiguous. Gas only on mil itary person­
nel ; gas used only by defending forces ; gas only when carr ied by p ro jec tile; no 
gas without warning—a variety of limi ts is conceivable . . . But  there is a sim­
plicity  to “no gas” that  makes it almos t uniquely a focus for agreem ent when 
each side can only conjecture at  what alt ern ative rules the othe r side would 
propose and when fai lure at coordination  on the first try  may spoil the chances 
for acquiescence in any limits  at  all.

GENEVA PROTOCOL PRIN CIPL ES  GENERALLY UNDERSTOOD

These pr inc ipl es  ap pe ar  to have  been und ers too d by the  leaders of 
bot h sides  in World  W ar  I I , du rin g which ne ith er leth al nor non- 
letha l gases  were employed. A t the  ou tbr eak of the  war, both sides 
exchanged  assu ranc es th at  they would observe the  Geneva Pro toc ol of 
1925, th at  is, Ger many,  France , and Bri ta in , exchanged  such assur­
ances.

Lat er  when the Un ite d State s becam e involved in the  war, Pr es i­
dent Rooseve lt dec lare d in 1943:

Use of such weapons has  been outlawed by the general opinion of civilized 
mankind. This  country has not used them and I hope that  we never  will be com­
pelled to use them. I sta te categorically that  we shall  unde r no circumstances  
resort  to the  use of such weapons unless they are  first used by our enemies.

Altho ugh many rules of  w ar were  v iolated in th at  conflict, it  i s fo r­
tuna te  fo r all  sides th at  the  rule ag ain st gas  was observed. Germa ny
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had secretly  develop ed a nd  pro duc ed a la rge q ua nt ity  of  ne rve  gas . A l­
tho ugh t he  Allies  ha d no weapon of c omparable dead liness, the y could 
have produc ed vas t quan tit ies  ra th er  soon af te r beco ming aware  o f its  
existence. Since the previous re st ra in ts ag ains t an tic ity  wa rfa re  had 
alr ead y broken  dow n, the int roducti on  of nerve gas  in the mi ds t of 
W or ld  W ar  I I  would alm ost  cert ain ly hav e caused a death  toll vastly 
gr ea ter th an  it was.

I feel, S enato r, that  I  perh ap s should  now de pa rt  from  th is  pr epared  
tes tim ony , because I  would like to  ta lk  about U.S. poli cy fro m the  tim e 
of W or ld  W ar  I I  u nt il the pre sen t rega rd ing chemical an d biological 
weapons  an d I fear  th at  since tim e is passing I  should move to  th at  
sub jec t now.

Th e Chairma n. All rig ht . The rem ain der of your sta tem ent will  be 
inc lud ed in th e record a t th is  poin t.

(The  balan ce of  Dr . Mese lson’s state me nt fo llo ws:)Chem ical and biological weapons by their very nature are suited to the attack  of large  are as;  their natura l targets are people r ather than  mil itary equipment; important mili tary  personnel can be equipped and traine d to use protective de­vices f ar  more easily than can civi lians. For  all of these reasons, civi lian s are the most na tura l and most vuln erable targets f or CB W  atta ck. I f the barriers again st CB W  are broken down, civi lian s are likel y to become its main victims.
T H E  M Y TH  OF H U M A N E  CBWIt  is well known that  some chemicals such as tear gas are able to incap acitat e a man for a short time with litt le risk of kil ling . Some people have concluded from this tha t the introduction of non-lethal  chemicals  and even of biologic al weapons thought to be non-lethal  might  actu ally  make war more humane. The argume nt has shown considerable appeal both for  thoughtle ss zealots who wish to advance the practic e of CB W  in any form and also for  persons who genuinely hope to make war less savage . Altho ugh it is true that  some chemical war fare  agents are relat ively  non-lethal in themselves, it seems to me almost certain that their use would definitely not make wars on the whole less savage and would in fact  risk making them much more so, should it trigg er the use of letha l CB  weapons.It  is naive to expect tha t in a real war non-lethal  agents would be used by themselves. Once introduced into a combat area, the pressure would be very great  to utilize them in any manner that  increased the overall  effectiveness of general  mil itar y operations. Non-lethal chemical weapons would be used to increase the effectiveness of lethal ones. Tear gas can reduce the accuracy of enemy rifle fire, allowing one’s own forces to approach more closely, increas­ing the accura cy and intens ity of their counterfire. It  can he used to force  men out of protective cover and into the line of fire or the path of bomb and shell fragm ents.  Under the desperate pressures of a war foug ht with arti llery, bombs, napalm, and other lethal weapons, it is only reasonable to expect that  “non- lethal ” weapons once introduced will  come to be used in order to kill . This  has happened in Vietnam where U.S . forces have spread riot gas over large areas to force  persons from protectiv e cover to face  attack  by fragm entat ion bombs. It  happened in World Wa r I when both sides used tear gas and other non-lethal chemicals in grenades and arti llery shells to fac ili tate conventional infa ntry  and art iller y operations.In any case, if  tear gas or simil ar agents should prove at all effective when first used both sides would introduce protective devices and tact ics, making subsequent use of such agents much less effective. Thus, except perhaps when they are first introduced, non-lethal chemical weapons are unlik ely to have much effect except to set the stage for more deadly  CB W  operations.The conduct of non-lethal CB W  can greatly fac ilit ate  preparat ions and tra in­ing for  the use of lethal chemical and biologic al agents. When combatants learn to protect themselves against the effects of mild or ‘conven tional’ agents  the temptation will be strong and the means will be at hand to experiment with more deadly ones. Du rin g the first year of World  Wa r I both sides used tear gas and other hara ssing agents until the German introduced leth al chlorine gas. Following that , both sides tested a large  number of poison gases seeking to find
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ones t ha t would be decisive in battle. The f irs t atta ck with  poison gas had a dev­astating effect. The Allied front was broken, and 5,000 of the  15,000 gas casu­alties died. However, even though more effective gases were introduced in great quantity by both sides, advances in defensive prep arat ions prevented gas from being a decisive weapon in World War  I. Advocates of “humane” gas warfa re often point  out tha t, at  leas t toward the end of World War  I, gas produced casualties with  proportionate ly less mortal ity than did high-explosive weapons. However, thi s was not because commanders on both sides wished to tight with out  killing, but  rat he r because the most effective gases then known caused more wounds tha n deaths . Modern nerve gases are  vastly more leth al tha n the old World War I gases. Can anyone have much confidence that  skin-pene trating nerve gas would not have been used in World  War  I had it become available 
in 1917?

CH EM ICA L ANU BIOLOGICAL WEAPO NS AND MIN OR POWERS

The development and ini tial  production of a new weapon usua lly requires much gre ate r sophisticat ion and effort than is needed to reproduce a weapon 
already possessed by another. The accessibility  of chemical and biological w eap­ons to smal ler powers will depend very much on the CBW programmes of g reat  
powers and, for a limited time, on measures to keep the results  of those pro­gramm es secret. With  chemical and biological weapons as with  other weapons, 
gre at powers will probably lead the way unless  they delibe rately  refrain from doing so.

The chemical compositions of severa l nerve gases are published  in the open lite rature , and detailed m anufacturin g procedures could be specified by competent 
chemis ts and  chemical engineers. Although no thorough cost-analysis has been published, it would appear that  a considerable number of smal ler natio ns could produce and inte gra te nerve gas weapons into the ir art ille ry and ai r forces with­
out gre at economic st rain . Commercial transpo rt air craf t could be modified w ith­out gre at difficulty to drop or spray the gas. No small power is definitely known 
to produce nerve gas or to have been supplied with it by another, although there  have been newspaper repo rts that  Egypt has used a nerve gas on a small scale in the  Yemen conflict.

The acquisition  of nerve-gas weapons would grea tly increase the destructive poten tial of a small nation’s m ilita ry forces, but  it might also greatly  reduce its 
overall  security by provoking its neighbours to arm  themselves  simila rly. This they might  do by producing the gas themselves or by demanding it from thei r 
great power allies. If  nerve  gas  warf are  should ever b reak out between two small state s, the population of one or both could be largely ann ihilated  with in a short  
space of time, and the intense feelings provoked around the world might well igni te a much la rge r conflict.

The atte mpt to develop biological weapons of reasonably assu red cha rac ter ­istics would requ ire a costly and technically sophistica ted effort and an elaborate testing programme. Indeed, only use in war  itse lf would provide the kind of information that  responsible mil itary men would require before placing  much reliance on a radically new type of weapon. It  seems unlikely  t ha t a small power 
would attem pt the  development of biological weapons except perhaps as a deter­ren t threat. However, this would be an extrem ely risky  posture  for  a small power unless large powers had alrea dy legitimized the  possession and threatening dis­play or use of biological weapons.

W HY  SINGLE  OUT CBW FOR SPE CIA L PROH IBITI ON S?

As long as wars continue to be fought with  high explosive weapons and napalm, what sense does it make to mainta in special constra ints  on CBW? The question is understandable, but it seems to me that  some sub stan tial  answers are  contained in the  rema rks above. We real ize th at  special rules are  required for  nuclear weapons. The distinction between conventional weapons and nuclear ones of any size is a real one. and the importance  of maintaining  it is genera lly unders tood. Chemical and biological weapons share with nuclear ones the att rib ute of potentia lly overwhelming destructiveness . Biological weapons could pose a th reat  to the ent ire human species. Both chemical and biological weapons place a high premium on clandestine an d surprise attack,  thus lessening stabili ty. Once developed, chemical and biological weapons can be exceedingly cheap, relat ively  easy to produce, and quick to prolife rate . They would threat en civil­ians especially. Their use wonld viola te the oldest majo r arms  control treaty  now in force.
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PREVENTING TH E US E OF CH EM ICAL AND BIOLOGICAL WEA PONS

It  is imp ortant for natio ns to understand  that  it is in the ir long-term inte res t 
to prevent the use of chemical and biological weapons. A rela tively clear  and 
unique standard  to guide both the practice  and the expectations of nations is 
provided by the Geneva Protocol of 1925. The Protocol has  been ratified by all 
major powers except Japan and, ironica lly, the nation which proposed it at 
Geneva—the United State s. Many of the sta tes  organized since World Wa r II, 
including the People’s Republic of China and both Republics  of Germany, have 
ratified the  Protocol or have  agreed to be bound by the ratif icat ion of the ir 
predecessors. Less than two years ago. in December, I960, the Genera l Assem­
bly of the United  Natio ns passed without  opposition a resolu tion calling for 
str ict  observance  of the  Geneva Protocol and appealing  for  univ ersa l accession 
to it. The United States and Jap an  voted in supp ort of the Genera l Assembly 
resolu tion along with 89 other  states . It  is  im por tan t to secure  the actu al rati fica ­
tion of Japan, the  United State s, and othe r n ations th at  have not yet ratified the 
Protocol. Means should be found to make clear  that  viruses as well as bacteria 
and non-lethal as well as leth al chemical and biological weapons are  mean t to 
be included under its  p rohibi tion. But  g rea t care  m ust be exercised to make sure 
that  atte mpts to furth er  cla rify  the scope of the  Protocol do not result  in weak­
ening i ts universal auth ority.

The Geneva Protocol is a no-first-use agreement.  It  does not proh ibit CB 
weapons production, nor does it prohibit rep risa l in kind. Last July , the United 
Kingdom submitted to the  Eighteen-Nat ion Disarmament Conference in Geneva 
a proposal concerning biological weapons that  goes well beyond the  Geneva 
Protocol. Under the term s of the Bri tish  proposal , sta tes  would und ertake not 
to engage in germ wa rfa re  of any kind under any circumstances . In addition, 
the  production of germ weapons would be prohibited under terms yet to be 
worked out in detai l. A copy of the U.K. proposal is appended, as well as a copy 
of The 1925 Geneva Protocol.

TA BL E V. HY PO TH ET ICAL  AN TIPE RS ON NE L BIOL OG ICA L AG EN TS AND DEL IV ER Y SY STEM S 

A. HY PO TH ET ICAL  AN TIPE RS ON NE L BI OL OG ICA L AGENTS

Time

Agent Symbol

required
to

produce
casua lties

(da ys)

Percent­
age of 

deaths

Length
of

incapac- - 
itation 
(da ys)

Tim e of 
effectiveness

Physiological effects
Day

(hours)
Night

(ho urs )

Lugo fatigu e........ . . . . .  AA 2-3 0-10 (*) 2 3 Incapa citatin g disease of 
long dur ation; sores in 
the nose and throat.

Septemb er fe v er. .. . . .  BB 1-3 2-3 6-10 1 3 High fever, muscular 
aches, vomiting , 
diarrhea, and extreme 

prostration.
Toledo infection___ . . .  CC 1-3 90-100 NA 10 10 High fever, glandu lar 

swel ling , coughing , 
pneumonia, and sores 
on the s kin .

13 months*
B. HY PO TH ET ICAL  DEL IV ER Y SY ST EM S

Area coverage Percentage of casualt ies

System

Max range 
(K ilo m­

eters) HOB
Squar e

Kilometers

Dimensions
(K ilom­

eters )
Lugo

fatigue
Septem ber

fever
Toledo

infection

Guided missi le(me diu m) . 75 Hig h............ 100 15 .7 70 25 60

Low ............. 50 13 .5 90 50 80
Guided missi le (h e avy ). .. 150 Hig h............ 200 «8 70 25 60

Low ______ 100 15.7 90 50 80
Fighter  ai rc ra ft (s pr ay ). .. C ) NA.............. 1,000 50 X2 0 60 25 50

t Radius.
2 Varia ble.
Note. To  be used for  i nstructional purposes only.
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P rotocol for th e P ro hib ition  of th e Use in  W ar of Asp hy xi at in g, P oisonous 
or Oth er  Gas es , and  of B acteriological Methods of W arfare , Signed  at 
Geneva  on 17 J un e 1925
The tex t of the substantive pa rt of the  protocol reads  as fol low s:
“Whereas the  use in war of asphyxiating,  poisonous or other gases, and of all 

analogous  liquids, materials or devices, has  been just ly condemned by the general 
opinion of the civilized wor ld ; and,

“Whereas the  prohibition  of such use has  been declared in Treatie s to which 
the majority of Powers of the  world are  Pa rti es ; and,

“To the end th at  this  prohibition shall be unive rsally  accepted  as a pa rt of
Intern ational Law, binding alike  the  conscience and the practice  of nat ions; 

“Decla res :
“Th at the High Contractin g Partie s, so f ar  as they are  not already Partie s to

Treatie s prohibiting such use, accept this prohib ition, agree to extend  this  pro­
hibition to the use of bacteriological methods of warfa re and agree  to be bound 
as between themselves according to the  terms of this  declaration.

The United  States delegation at  Geneva proposed the ban on gas, and the
Polish delegat ion suggested th at  this be extended to include bacterio logical 
weapons. The protocol is in force with respect to most countries, including the 
United Kingdom, France, the Federal  Republic of Germany, Italy, the  Peoples 
Republic of China, and the U.S.S.R. The United States and Japan signed but 
did not ra tify the protocol. Although the  protocol was favorably  reported by 
the Committee on Foreign Relat ions, the United States Senate in 1926 refe rred  
the report back to committee w itho ut giving i ts advice and consent to ra tification.

R eso lut ion  Adopted by th e G eneral  A sse mbly  of th e Unit ed  N ations

The General Assembly ,
Guided by t he  princip les of the Charte r of the  United Nations and of intern a­

tional law,
Considering that  weapons of mass  dest ruct ion cons titute  a danger to all man­

kind and are  incompatib le with  the accepted norms of civilization,
Affirming that  the str ict  observance of the  rules  of internatio nal  law on the 

conduct of wa rfa re is in the intere st of mainta ining these standa rds  of civiliza­
tion.

Recalling that  the  Geneva Protocol for the  Prohibitio n of the Use in War  of 
Asphyxiating, Poisonous o r Other Gases and of Bacterio logical  Methods of W ar­
fare of 17 Jun e 1925 has  been signed and adopted and is recognized by many 
States ,

Noting  that  the Conference of the Eighteen-Nat ion Committee on Disarma­
ment has  the task of seeking an agreemen t on the  cessation of the development 
and production of chemical and bacteriological weapons and other weapons of 
mass destruction , and on the elimination of all such weapons from natio nal 
arsenals, as called for in the draf t proposals on general and complete disarm a­
ment now befo re the  Conference,

1. Calls for str ict  observance by all Sta tes of the princip les and objectives of 
the Protocol for  the Prohibition  of the Use in War of Asphyxiating, Poisonous 
or Other  Gases, and of Bacteriological Methods of Warfare, signed at  Geneva 17 
Jun e 1925, and condemns all actions con trary to those object ives;

2. Inv ite s all sta tes to accede to the Geneva Protocol of 17 Jun e 1925.
llf tth plenary meeting,

5 December 1966.

Confere nce  of th e E ig ht ee n-Nation  Com mitte e on D isa rm am en t

6 August 1968.
Unit ed  K ingdom

WOR KING PA NE L ON MICROBIOLOGICAL WARFARE

The United Kingdom Delegation consider th at  the 1925 Geneva Protocol is not 
an ent irely sati sfactory inst rum ent  for  dealing with  the  question  of chemical 
and  microbiological war fare . The following points may be no ted:
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(i) Many sta tes  are  not par tie s to the Protocol and of those that  are  
par ties many, including the  United  Kingdom, have reserved the right to 
use chemical and bacteriological weapons aga ins t non-par ties, viola tors of 
the  Protocol and their  a llies.

(ii)  Ju ris ts are  not agreed whether the Protocol represen ts customary  
internatio nal  law or whethe r it  is of a purely cont rac tua l na ture .

(iii ) Even if all sta tes  were to accede to the  Protocol ther e would still  be 
a risk  of large-scale use of the  proscribed weapons as long as sta tes  have 
the right to manufac ture  such weapons and to use them aga ins t v iolators and 
the allies.

(iv) There is no consensus on the meaning of the  term “gases” in the 
phrase  “asphyxiating,  poisonous or othe r gases and all analogous liquids, 
materi als  or devices”. The French version of the Protocol renders “or other” 
as “out similaries” and the  discrepancy between “other” and “sim ilar ies” 
has  led to disag reement on whether  non-le thal gases are  covered by the 
Protocol.

(v) The term “bacter iolog ical” as used in the Protocol is not sufficiently 
comprehensive to include the whole range  of microbiological agents that  
might  be used in hosti lities .

(vi) The prohibition  in the Protocol applies  to use “in wa r”. There may 
therefore be doubt abou t its  applicabil ity in the case of host iliti es which 
do not amount to w ar in its  techn ical sense.

2. It  is not to be expected  th at  all these  difficulties can be easily  or speedily 
resolved. The United Kingdom Delegat ion suggest, however, th at  the problem 
might  be made less int rac tab le by considering chemical and microbiological 
methods of wa rfa re separate ly. The Geneva Protocol puts them on an ident ical 
basis, but—

(i) As indicated in paragr aph  l( iv ) above, there is disagreement on 
whe ther  the ban covers all agents or only l ethal ones. It  would be extremely  
difficult to secure agreemen t on a new ins trum ent  banning the use of all 
agents of chemical warfar e, par ticula rly  as some of those agents have legit­
imate peaceful uses for such purposes as rio t control.

(ii)  Chemical weapons have been used on a larg e scale in war in the pas t 
and  are  regarded  by some sta tes  as a weapon they  must  be prepared to use 
if necessary in any fut ure  war, par ticula rly  as  they fear  they may be used 
aga inst them. In any event, at  the moment, they would be r eluctant to give 
up the manufactur e of chemical agents and the  right to conduct resea rch 
etc., in this field.

3. The United  Kingdom Delegation recognizes th at  verificat ion, in the  sense 
in which the  terms is normally used in disarmame nt negotiations, is not possible 
in either the chemical or the microbiological field. The difficulty, as fa r as the 
microbiological field is concerned, is that  the organ isms which  would be used are  
required for medical and veterin ary  uses and could be produced quickly, cheaply  
and withou t special faciliti es eith er in estab lished  laboratories or in makeshi ft 
facili ties. As fa r as chemical agents are  concerned it  seems unlikely th at  sta tes  will be prep ared  to forego the right to produce and stockpi le such agents for 
possible use in war unless adequate  verification procedures  can be devised and 
applied  and problems of definition etc. resolved. However, the use of microbio­
logical methods of wa rfa re has never been estab lished, and these  are  generally 
regarded  with even gre ate r abhorrence than chemical methods. The  United Kingdom Delegation therefore considers th at  in this field th e choice lies between 
going ahead with  the form ulat ion of new obligat ions and doing nothing at  all— 
in which case the risks and the fea rs of eventual use of microbiological methods 
of w arfare  will continue an d inten sify  indefinitely.

4. The United Kingdom Delegation there fore  proposes  the ear ly conclusion of 
a new Convention for the Prohibition of Microbiological Methods of Warfar e, 
which would supplement but not supersede the 1925 Geneva Protocol. This Con­vention  would proscr ibe the  use for hostil e purposes  of microbiological agents 
causing death  or disease  by infection in man, othe r anima ls, or crops. Under  it sta tes  wo uld :—

(i) declare the ir belief that  the use of microbiological methods of w arf are  
of any kind and in any circumstances should be tre ate d as con trary to in­ternat ional law and a c rime aga inst h um anity ;

(ii)  und ertake never to engage in such methods of wa rfa re themse lves in any circumstances.
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5. The Convention should also include a ban on the produc tion of microbiologi­
cal agents which was so worded as to take accoun t of the fac t that  most of th e 
microbiological agents that  could be used in hostil ities a re also needed for peace­
ful purposes. Thus the ban might be on the produc tion of microbiological agents  
on a scale which had no independent peaceful justifi cation. Alternatively, the 
Convention might ban the produc tion of microbiological agents for  hostil e pur­
poses, or it  might ban their produc tion in qua ntit ies tha t would be incompatible 
with  the obligation never  to engage in microbiological methods of wa rfa re in 
any circumstances .

6. Whatever the formulation might be, the ban would also need to cover 
anci llary equipment specifically designed to fac ili tat e the use of microbiological 
agents in h ostil ities . In addition, the Convention would of course need to include 
an und ertaking to destroy, with in a sho rt period af ter  the Convention comes 
into force, any stocks  of such microbiological agents or anc illa ry equipment 
which ar e al read y in the possession of the  parti es.

7. The Convention would also need to deal with  resea rch work. It  should 
impose a ban on research  work aimed at  production of the  kind  prohibi ted 
above, as  regards both microbiological agents and ancillary equipment. It  should 
also provide for the appropr iate  civil medical or hea lth author itie s to have 
access to all research  work which might give rise  to allegations th at  the obliga­
tions  imposed by the Convention were  not being fulfilled. Such research  work 
should be open to internatio nal  investiga tion if so required and should also be 
open to public scru tiny to the maximum e xtent compatib le with  nat ional secur ity 
and the protection of in dus tria l and commercial processes.

8. In the knowledge tha t str ict  processes of verification are  not possible, it is 
suggested th at  consideratio n might  be given inter alia to the  possibi lity tha t a 
competent body of exper ts, estab lished unde r the  auspices  of the United  Nations, 
might investiga te allegations made by a  p art y to the Convention which appeared 
to estab lish a prima facie  case that  ano ther party  had  acted  in breach of the 
obligat ions established in the Convention. The Convention would contain  a 
provision by which par ties would und erta ke to co-operate fully  in any investiga ­
tion and any fai lure to comply wi th this  or any of the other obligations imposed 
by the Convention would be repor ted to the  Security  Council.

9. As regards ent ry into force of the Convention, the appropriate inte rnational 
body m ight be invited to draw  up a lis t of sta tes  (say  10-12) that  it considers 
most advanced in microbiological research  work. The Convention might  come 
into force when ratif ied by a ll those sta tes  and a suitably  large number of other 
state s.

10. Cons iderat ion should be given to the possib ility of including in the Con­
vention an arti cle  under which the par ties would underta ke to suppo rt appro­
priate  action in accordance with  the United Nations Charter to counter the use. 
or threate ned  use, of microbiological methods of warfar e. If  such an artic le 
were included it might be endorsed by the  Security Council in ra ther  the same 
way as the Council welcomed and  endorsed the decl arat ions  made by the United 
States, the Soviet Union and the United  Kingdom in connexion with  the Non 
Pro life ration Treaty.

HA GU E CONVEN TI ON OF  1 8 9 9

I)r. Meselson. At the outbreak of World War  I,  there was a t reaty 
dealing with gas, the Hague Declaration of 1899, specifically pro­
hibiting the use of asphyxiating o r deleterious gas in projectiles.

In World War I, as you know, massive amounts of poison gas 
were used. I t began with the use of tear gas by the French and other 
nonlethal gases by the French and Germans. I t was Germany, how­
ever, which first introduced poison gas, namely chlorine gas, in the 
famous battle at Ypres. They did not use projectiles which had been 
prohibited by the Hague Convention.

The Chairman. It was only the use of  projectiles, not the use of 
gas *ww*that was prohibited ?

Dr. Meselson. The Germans responded that they had not violated 
the Hague Convention because the gas used was contained in cylinders 
and not projectiles. They also maintained tha t tear gas had been used 
previously by the French.
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A gr ea t deal of gas  both  leth al and non leth al was used in V\ orld  
W ar  I.

19 2 2 CON FER ENC E ON LIMI TA TION  OF ARM AMENTS

In  1922, at the  W ash ing ton  Confe rence on the  Limita tio n of  A rm a­
men ts a tre aty was concluded on submar ines  and noxious  gases. The  
art icle on gases was int rod uced by the  Un ite d State s, rep resent ed by 
Se na tor  Elih u Root . Th is tre aty on sub marines and nox ious  gases 
pro hib ite d the  use in war of poisonous,  as ph yx ia tin g or  othe r gases,  
and  all  ana logo us liquid s, ma ter ials, and  devices . I t  was a no-f irst-u se 
tre aty proh ib iti ng  th e use of poisonous, asph yx ia tin g and othe r gases.

It  received Senat e r ati fication  w ith  no d iss enting vote.
How ever, th at  t reaty never came into  force  because Fran ce  objected 

to a clause con cerning sub marines un related  to the  question of  gas  
wa rfa re .

GENEVA PROTOCOL OF 1925

In  Geneva in 1925, a t a c onfe rence that  was in iti al ly  to cons ider  the 
comm ercia l sale of  a rms , the  U ni ted  State s again  b roug ht  u p the  ques­
tion  of  gas  wa rfa re.  Th e question was pu t on the  age nda , and  what 
is now known as th e Geneva Pro toco l of 192(5 came about. The Un ite d 
State s signed the Gen eva  Proto col  in 1925 and it  then  came to the 
Senate for its advise and consent  to rat ific ation.

Par t of the Senate debate was in closed session,  and 1 know of no 
reco rd of that . Th e open discussion of the  protoco l began wi th the  
rea ding  of a le tte r from Gen eral  Pe rsh ing . I rea d fro m the  Congres ­
siona l Record of December  10,1926. Gen eral  P er sh ing s tates in a l et ter 
to Se na tor  Bora h of the Fo reign  R ela tions Co mmittee :

I canno t think  it possible that  our count ry should fail  to rat ify  the Protocol 
which includes this  or a sim ilar  provision. Scientific resea rch may discover gas 
so deadly that  it will produce ins tan t death . To sanction the  use of gas in any 
form would be to open th e way for the use of the most deadly gases and the pos­
sible poisoning of whole populations of non-combatant men, women and children. 
The contemplat ion of such a result  is shocking to the senses. It  is unth inkable 
tha t civiliza tion should deliberately  decide upon such a course.

Sincerely yours,
J o h n  J.  P er s h in g .

After  the  rea din g of the  le tte r by Gen era l Pe rsh ing,  however , the  
opp one nts  of the  Geneva Pro toco l presen ted  arg um ents th at  gas  as 
shown  by the experience  of Worl d W ar  I was a rel ative ly hum ane  
weapon. It  was claim ed that  only  2 percen t of gas casual ties  died  
whereas  a high er  per cen tage of  casual ties  due to shrap nel and  hig h 
explosive s died in W orld  W ar  I.

SEN ATE ACTION ON GENEVA PROTOCOL

As the debate deve loped, it appeare d th at  the  protocol did  not have 
the  necessary votes, and  Se na tor  B ora h did  not br ing it to a vote.

The  Chairman . It was no t brough t to  a vote ?
Dr.  Meselson. Xo. It  was ref erred back to the  committ ee. It  was 

fina lly wi thdraw n from con sidera tion  bv the  Senat e by Pres ide nt 
Tr um an  many yea rs lat er  alo ng  with certa in oth er pend ing  ma tte rs.

I would comment on the  considera tion s of 1926 by say ing  th at  the  
record  shows th at  gas  in World  W ar  I did  cause a high er  ra tio  of 
casual ties  to dea th t ha n o ther  weapons. T her e a re some-----
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The C hair man . A high er  ra tio .
Dr.  Meselsox. Yes , th at  is, the re  w as less death  pe r cas ual ty caused 

by shrapnel,  fo r exam ple.
Sena tor  A ik en . Pe rcentag ewise?
Dr.  Meselsox. The  opp one nts  of the  protocol claimed th at  abou t 2 

percen t of gas  c asualti es died  and 10 percen t of oth er casualtie s.
Senator  Case. You mean disabled ?
Dr.  Meselsox. Th at  is ri gh t.
Senator  A ik en . T ha t w ould not be true  tod ay,  would it ?
Dr.  Meselsox. T ha t is t he  p oin t, Senator . Tf a more  dead ly gas  had 

been ava ilab le du ring  W orl d W ar  I , one could  not have  expe cted  that  
the  lead ers  o f both sides would hav e re fraine d from  us ing  i t. I would 
fu rthe r po int  ou t th at  a rep or t of the Sur geo n General  subseque nt to 
the  wa r sta ted  th at  perha ps  tw o- third s or  more of the  so-ca lled gas 
casual ties  were fictit ious,  because  man y men pre tended  gas  casu alties, 
or  genuinely though t they  had them, when they didn ’t. Such men were 
classified as  casual t ies and hos pita lize d.

The Chairman . Tha t was chlorine gas.
Dr.  Meselsox. Th at  was m ain ly m us tard  gas.
The C hairma n. I would say ch lorine.
Sena tor  Case. Musta rd fa lls  into which ca tegory  ?
Dr.  Meselsox. M us tar d is a cu rre nt ly  sta ndard ize d agent , and  it  is 

classed as a b lis ter  agent.
Sena tor  Case. Tt may be f atal  bu t-----
Dr.  Meselsox. It  may be fa ta l, but it is gen era lly  not cons idered 

a fa ta l b ut  ra th er  a serio usly  inca pa ci ta tin g gas.
The trea ty  nevertheles s wen t into force . I t  has now been rat ified by 

over  60 nat ions. Some of them in fact  have rat ified it since Wo rld  
Wa r II .

The Chairman, l ia s  it ever been suggested that  we rat ify it?
Dr.  Meselsox. Yes, it  has been discussed and  I  would like to dis ­

cuss th at  po in t in a moment.
The  tre aty has  been rati fied , as I said  I  believe liefore, by all mem­

bers of the Wars aw  Pa ct,  by Comm unist Ch ina , and  by ail members 
of  the  NA TO  allianc e except ourselves. The trea ty  was support ed  by 
all of the  in terw ar  presidents. Coolidge , Harding ,’ Hoove r. Roosevelt.

The  C hair man . I t outla ws the use of  any gas, whether in a p roject ile 
or  othe rwise ?

Dr.  Meselsox. The wording of the  Geneva protocol is as follows, 
and it  is appended as an appendix  of my s tate ment. (See  p. 26.) It  o ut­
laws the  use in war  o f asp hy xia tin g, poisonous,  or oth er gases,  and of 
all ana logous  liquids , ma ter ials, o r devices .

Now, the  Geneva  p rotoco l is a no-f irst-use tre aty.  I t  does not out law  
research , develop men t, or produc tio n of  gas  or  biological  weapons. 
It  does not o utlaw ret ali ati on  in  case one is a ttacke d.

U.S . rOST-W ORL D WAR II  POLICY

The  policy  of the  Un ite d State s wi th rega rd  to the  proh ibi tio n on 
gas  has  been dif ferent  at  dif fer ent times. In  1956 the  poli cy of the 
Un ite d State s, as sta ted  in “Arm y Field  Manual 27-10 ,” page 18, th is 
is 1956, was as f ol lows:
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Trie United States is not a par ty to any tre aty  now in force that  proh ibits  
or res tric ts the use in wa rfa re of toxic or non-toxic gases, of smoke or incen­
dia ry materials or of bacteriological war fare . A tre aty  signed at Washington  0 
Febru ary  1922 on beha lf of the United  State s, the  Bri tish  Empire, France, Ita ly 
and Japan, conta ins a provision forever prohibiting the use in war  of asph yxiat 
ing, poisonous, or other gases and all analogous liquids,  mater ials or devices but 
that  treaty  was expressly conditioned to become effective only upon ratif ication 
of all the signatory powers, and not having been ratified by all the signator ies 
has  never become effective.

Tha t was the  W ashing ton tre aty . The Ar my Fi eld Ma nua l goes on 
to sta te :

The Geneva Protocol for the prevent ion of the use in war  of asphyxia ting, 
poisonous or other gases and  bacter iological methods of wa rfa re signed on 17 
June, 1925 on behalf of the United States and many other powers has been 
ratif ied or adhered to by and is now effec tive between  a considerable number of 
states. However, the United States Senate  has refr aine d from giving its advice 
and consent to the  ratif ication of the protocol by the United States and it is 
accordingly not  binding on thi s country.

VIEW EXPRESSED BY STATE AND DEFENSE DEP ARTMEN TS

A sim ila r view was expressed by the  De pa rtm en ts of Defense  and  
St ate in 1960 in response  to a joint House -Se nate reso luti on in tro­
duced by Con gressman Ka ste nm eie r in 1959. Th e De partm ent of De ­
fense and  the  De pa rtm en t of  State  sent let ter s to the chair ma n of the  
House  C omm ittee  on Fo re ign Affairs . The Defense De pa rtm en t l et te r 
da ted  M arch  29,1960, opposes th e resolution.  I  m ight  say th at  th e reso- 
lu tio n sta ted  th at  its  sponsors did  not  oppose  rese arch an d dev elop­
ment  of  chemical and  biological  weapons, did  no t oppose readiness  to 
ret al ia te  in kind if  att ack ed , but did  wish at  a tim e when  the  budget 
was in fact  ri sin g stee ply  fo r chemical  and biolo gica l weapons, to re it ­
erate the  policy sta ted  by Pres iden t IJoosevelt th at  the  Un ite d State s 
wou ld not use these weap ons unles s i t was f irst att ack ed by its  enemies. 
Th e I)efense  D epartme nt opposed th is resolu tion  s ta tin g as fo llows:

Similarly, declarat ions migh t apply with equal pertin ency across  the ent ire 
spectrum and no reason is conceived why biological and chemical weapons should 
be singled out fo r th is distinction .

The  le tte r goes on to develop th at  arg um ent.
The De partm ent of State in its le tte r of opposition to the  resolu ­

tion sta ted -----
The C hairman. W ha t ye ar  is that  ?
Dr.  Meselson. This le tte r is da ted  A pr il 11,1960.
The Cha ir man . Yes.
Dr . Meselson (re ad ing)  :
As a member of the UN, the  United State s, as are  all other members, com­

mitted to ref rain from the use not only of biological and chemical weapons hut 
the  use of force of any kind in a manner con trary to that  organization 's 
cha rter . Moreover, the  U.S. has  continued effor ts to control  efforts through 
enforceable internatio nal  disarmamen t agreements. Of course, we must  recog­
nize our responsibi lities  toward our own and the  free  world securi ty. These re­
sponsib ilities involve, among other things,  the  main tenance of an adeq uate  
defensive posture across the ent ire  weapons spectrum which will allow us to 
defend aga inst  acts of aggression in such a manne r as the  Pres iden t may direc t. 
Accordingly, the  Defense  Department believes the resolv tion should net  be 
adopted.
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I would emphasize  ag ain  that  the resolution did  no t oppose research , 
developmen t, sto ckpil ing  or  use of these  weapons in ret ali ation . It 
asked  only  fo r the  re ite ra tio n of ou r policy of no-fi rst-use.

The a pp aren t policy o f reserv ing  the rig ht  to use these weapons first  
was again  sta ted  in a St ate De pa rtm en t historical  office p ublication, 
rese arch pro jec t No. 449, d ate d November 1960, a po rtion  of which I 
sha ll rea d, w hich s tat es :

The Departm ents  of Sta te and Defense have  expressed stron g opposition to a proposed congress ional resolut ion that  would have committed  the United States not to use biological or chemical weapons unde r any circumstances unless they were first used by ou r enemies. The resolu tion has not been approved. The Presi­dent thus rema ins free  to determine  American policy on the use of such weapons in any futur e war.

AMBIGUOUS U.S.  POLICY TOWARD GENEVA PROTOCOL

How ever, ou r pre sen t policy, Sena tor , has evolved fro m there. I 
believe the re has been a beneficial direct ion , and I would like  to quote  
fro m a le tte r to  Congre ssman Ros enthal  o f New York from W illi am  B. 
Macomber, Jr .,  As sis tan t Secre tar y of State fo r Congres sional Re la­
tions . Th is is a le tte r o f D ecember 22, 1967. I t was in answer  to a l ett er  
from Congres sma n Ros enthal dated  December 4, 1967, a nd an impor­
ta nt  passage  in the  le tte r from  Assis tan t Secre tary Macomber  sta tes :

We consider that  the basic rule  set for th in this  document (i.e., the Geneva Protocol ) has been so widely accepted over a long period of time that  it is now considered to form a part  of customary inte rna tional  law.
Se na tor  Case. Wha t is th at  p rin cip le aga in ?
Dr.  M eselson. The pri nc ipl e------
The  Ch airm an. No-first-use.
I)r.  Meselson. No-firs t-use  of chemical and  biological weapons.
How ever, I would submit  th at  our poli cy may  st ill seem to be some­

what, ambiguo us. Th is is pa rt ly  because of ou r previo us sta tem ent s 
say ing  tha t we d id not feel bound by the  Geneva Pro tocol, and pa rtl y 
because of  ce rta in more recent sta tem ents of the Defense De partm ent. 
I would like to  quote from  a le tte r o r r at he r from  th e test imony of  f or ­
mer  Deputy Secre tary of Defense  Cyrus  Vance, which was presen ted  
to the  Disarm ament  Subcom mitt ee of  th is committ ee on Fe br ua ry  7, 
1967. In  his  p repa red tes timony  De pu ty Secre tary Vanc e stated :

We have consis tently continued our de fac to limi tations  on the use of chemical and biological weapons. We have never used biological weapons. We have no t used lethal gases since World War  I and it is aga inst our policy to ini tia te the ir use.
Se na tor  Aik en . Does that  com port wi th Secre tary Macomber’s 

in terp re ta tio n?
Dr. Meselson. The ques tion th at  occurs to me is why  the  State  

De pa rtm en t chara cte rizes the  protoco l as cus tom ary  in ter na tio na l 
law, bind ing  on all nat ions alike, whe reas  the  Defense Dep ar tm en t’s 
prep ared  sta tem ent emphasizes th at  ou r pol icy is de facto.

Se na tor Aik en . De  fac to?
Dr. Meselson. Yes.
Se na tor Case. There  is also a difference  in the  subject. Mr. Vance  

doesn’t s ay we haven’t or  w ouldn ’t use te ar  gas.
Dr. Meselson. Tha t is ri gh t.
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TEAK GAS

I would like to say something specifically about tear  gas.
Se na tor  Case. I t does not say th at  we will not use tear  gas?
I)r . Meselson. Xo. Our  prese nt policy  is th at  tear  gas is not covered 

by the  Geneva Protoco l.
' Se na tor  A ik en . In th is case de fac to means subject to change  with ­

out much notice, d oesn't it ?
Se na tor  Case. That  is w hat  we are doing.
Dr.  Meselson. I th in k our policy on t hi s is illu minated  by  the stat e­

ment of Mr. Xabri t on behalf of the  Un ite d State s speak ing  befo re 
the Un ite d Nations General Assembly on December  5, 1966. Mr. 
Nab ri t spoke as fo llo ws:

Th e Ge nev a Pr otoc ol  of  3925 pr ohi bi ts  th e use in w ar  of  as phy xia ting an d 
po iso no us  ga s an d oth er  si m il ar  ga se s an d li qu id s w ith  eq ua lly  de ad ly  effect s. 
It  is fr am ed  to me et th e horr ors  of  poison ga s w arf are  in th e fi rs t W or ld  W ar  
an d w as  in te nd ed  to  redu ce  su ffer in g by pr oh ib it in g th e us e of po iso nous  ga se s 
su ch  as  m ust ar d  ga s an d phosgene . I t does no t ap ply to  al l gases. I t  wo uld  be 
un re as on ab le  to  co nten d th a t an y ru le  of in te rn ati onal la w  pro hib it s th e use 
in  co mba t ag ai nst  an  en em y fo r hum anit ari an  pu rp os es  of ag en ts  th a t go ve rn ­
m en ts  ar ou nd  th e wor ld  comm only use to  co nt ro l ri o ts  by th e ir  own people .

Se na tor  Case. T ha t is certa inl y the Am eric an doc trine.
Dr.  Meselson. Th at  is our current pos ition, as I underst and it, 

Senator.
How ever. I believe that  Mr. Na br it was in e rror  to say catego rica lly,  

th at  the Geneva Pro tocol was not frame d wi th  the questio n o f tea r gas 
in mind. The reason 1 say that  is, f irst of all,  gr ea t quan tit ies  o f tea r 
gas  were produced and used in World W ar  I. Second of all,  in 1930 
the  Government of Great Bri ta in  addresse d a qu estion to o the r nations 
rega rd ing the  ap pli cabi lity of the  Geneva Pro toc ol to tear  gas, and I 
have here a copy of the  Br iti sh  question, a memorandum  on chemical 
wa rfa re  pre sen ted  to the Pr ep ar ator y Com mission  for the  Di sarm a­
ment Conference  in Geneva November 18, 1930. Th e Br iti sh  Go ver n­
ment points out  th at  there  may  be some diffe rence of opin ion as to 
wh eth er the  Geneva Pro toc ol covers lac rim atory gas—th at  is, tear  
gas— and they s tate th at —

Fr om  ev ery po in t of vie w it  is high ly  de si ra bl e th a t a  un ifor m  co ns truc tion  
shou ld  pr ev ai l as  to w he th er  or  no t the us e of  l acri m at ory  ga se s in w ar  is co ns id ­
ered  to be contr ar y  to  th e Ge neva Pr otoc ol  of 1925.

Th e Bri tis h Gover nm ent  sta tes  th at , fo r its  own pa rt , it  cons iders 
th at  tea r g as is proh ibi ted . I t  s ta te s:

Bas in g it se lf  on th is  Eng lis h te xt , th e  B ri ti sh  go ve rn m en t has  ta ke n th e view 
th a t th e us e in  w ar  of “o th er” ga se s includ ing la cr im ato ry  ga se s w as  pr oh ib ite d.

Th e Chairman . Y our po in t is t hat  if  you use one gas  it  is an open  
invi ta tio n to  use any  oth er.  As you no ted  a mo ment ago, if  you used tea r 
gas  i t would lead t o the  use of oth er gases.

Dr . Meselson. Th at  is ce rta inl y a  hazard , a nd  I  th in k the  question o f 
tear  gas might be app roa che d in the  f ollowing  w ay. The  reco rd shows 
th at  a num ber  o f cou ntr ies  have sta ted  th at  tear  g as is covered  by the  
Geneva Pro tocol. Th e response  to th is Br iti sh  question was th at the 
fol low ing  mo nth  the  dele gate s of  Ru ma nia , Yugoslavia , Czechoslo ­
vak ia, Sp ain , the  U.S.S .R. , France , Ch ina , It al y , Ca nada , Tu rkey
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all stated that  the ir governments considered that tear  gas was forbid­
den under the protocol.

Senator Aiken . Did that include Red China?
Dr. Meselson. No, this was back in 1930.
The Chairman. But China has now ratified.
Senator Aiken. China has ratified though, since.

PROS  AN D CO NS  TO US E OF TEAR GAS

l)r.  Meselson. 1 would like to express the opinion that the question 
of tear gas migh t be approached as follows. On the one hand, there is 
no question that there is a danger of escalation when any gas is used.

On the o ther hand, it might be felt that  tear gas is a useful weapon 
and under some conditions might actually cause less fatalit ies than 
other means.

I would point out that one should expect any gas to be used in con­
junction with other weapons, and that , therefore, even tear gas, al­
though i t is nonlethal, would, under the conditions of war, be used to 
enhance the effectiveness of lethal weapons. That is indeed the way it 
had been used in World War  I. Tha t is also the way it has been used 
on occasion in Vietnam.

The Chairman. In Vietnam, you mean to flush out soldiers and then 
shoot ?

Dr. Meselson. For example, Senator, a large quantity  of tear gas 
was dropped in one instance before a B-52 raid. Again a large quan­
tity of tear gas was dropped from the air before an artill ery attack. 
These events are reported in the press. I don’t have extensive informa­
tion as to other ways in which tear gas is used, but a very large quan­
tity of tear gas is being used in Vietnam.

My point is t hat  there are pros and cons to the use of tear gas in 
war. The argument against it, of course, is that it could lead to a 
highly undesirable escalation.

NAPALM

The Chairman. What  about napalm, how do you class napalm?
Dr. Meselson. Napalm is not  classed as a chemical weapon because 

it does not act by poisoning people. I t acts—it is described—as an 
incendiary.

Senator Aiken . What creates the flames ?
Dr. Meselson. It  contains gasoline, jellied gasoline.
Senator Aiken . I see.

WH ITE  PHOSPHOROUS CHEMICAL WEAPONS

The Chairman. What about white phosphorus ?
Dr. Meselson. White phosphorous is a chemical but aga in it  acts by 

intense burning, lodging in the skin and burning so that  it is not acting 
primar ily because of a poisonous action.

The Chairman. And no one can claim it  is covered by the Geneva 
Protocol ?

Dr. Meselson. It  is definitely not, in my understanding. Flame 
weapons are definitely not covered.

The Chairman. By any agreement?.
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Dr. Meselson. By the Geneva Protocol.
Senator Case. And phosphorous raises the temperature. It isn’t just 

a chemical blistering?
Dr. Meselson. No, it is burning. It. ignites spontaneously in the air 

and the burning  continues in the body. A piece of phosphorous lodged 
in the skin continues to burn.

Senator Aiken. And defoliants are not covered?
Dr. Meselson. I am not an expert on what the status of defoliants 

would be in the protocol. They are not mentioned in the protocol 
specifically.

Senator Aiken. I suppose nitrates?
Dr. Meselson. I would like to say this though, Senator, about the 

question of nonlethal gas. Various rules can be imagined. One could 
have the rule that no lethal and no nonlethal gas at all could be used. 
One could have the rule that  it is permissible to use nonlethal gas but 
not in order to kill, tha t is, not in order to facilitate the effectiveness 
of lethal weapons. One could have various rules.

UN IFOR M RULE ON TEAR GAS URGED

It  seems to me that the important thing is th at there be a uniform 
rule, and that  the  approach of the United States might be to discuss 
with other nations what a uniform rule might be. Unless we consider 
it vital to our security interests to decide this question uni lateral ly, a 
reasonable procedure would be to consult with other nations with the 
objective of finding a uniform rule.

As I  have stated, there is an expression on the record by a number 
of countries tha t they believe tear gas is prohibited by the Geneva 
Protocol.

Senator Case. Were there any dissents to that  Briti sh inquiry ?
Dr. Meselson. The  U.S. representative, Ambassador Hugh Gibson, 

stated that this was a complicated question and tha t he hoped it would 
receive fur ther  consideration. He did not specifically say tha t the 
United States believed that tear gas was prohibited or was not pro­
hibited. He did point out that tear  gas was widely used for domestic 
purposes.

Subsequently, the Disarmament Convention in Geneva in the 1930’s 
addressed this very question. It  set up an advisory committee on 
which the United  States was represented. It  eventually came to the 
conclusion tha t in any future disarmament treaties the use of tear 
gas should be prohibited but the manufacture of tear gas could not 
be prohibited. This point of view was explicitly  accepted by the 
U.S. delegate, Mr. Wilson, at that  time, but the treaty, which was being 
worked on by that conference, never came into effect.

Senator Case. Tha t you have it for retaliation, was that  the 
rationale?

Dr. Meselson. No, the rationale was, since it was useful for police 
purposes at home, it would make no sense to prohibit its production.

Mr. McCarthy. I feel this  is a very important point. We included 
it in the material tha t we sent to State and Defense, and to ACDA, 
[deleted] and yesterday the ACDA people expressed, well, let’s say 
they didn’t know about this, and they were quite intrigued with the 
1930 discussion about whether t ear gas was included. We included this
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discussion in the material we placed in the Congressional Record on 
April 1, 1969. I think it presents a rather compelling argument that  
the framers of the protocol intended tha t tea r gas be included.

I might also say th at we included in our material the references to 
the press reports of the use of tear gas in conjunction with bombing 
and artill ery raids. The executive branch had an opportun ity to dis­
pute this and say perhaps the press reports were wrong. I t didn’t, and 
I assume from it’s acquiescence in this suggestion that this has been 
done. I don’t think there is much question about it.

Dr. Meselson. I don' t think so either.
18-N A T IO N  DIS ARM AM EN T COM M IT TE E DISC US SION

I think this is a particularly  opportune time to bring up this ques­
tion because, as you know, the discussions at the 18-Nation Disarma­
ment Committee to which you refe rred, Senator, will presumably take 
up this question. President  Nixon has written to Ambassador Gerard 
Smith, our  Ambassador a t those talks, as follows, and I quote from a 
letter of March 15 from the President to Ambassador Smith:

While awaiting the  United Nations Secreta ry General’s study on the effects 
of chemical and biological warfa re the United States delegation to the ENDC 
should join with  othe r delegations in explor ing any proposals  or ideas that  could 
cont ribute to sound and effective arms control rela ting  to these weapons.

Premier  Kosygin of the Soviet Union has also expressed his in­
terest in discussing chemical and biological warfare arms control, 
and the British  have in fact submitted a so-called working paper to 
the 18-Nation Disarmament Committee at Geneva proposing that the 
production of biological weapons be prohibited. That  would go be­
yond the Geneva Protocol.

SOVIE T u n io n 's USE  OF CH EM IC A L WAR FA RE

The Chairman. In that  connection, I  am told that  in a recent brief­
ing made to Congress, Br igadie r General Hebbeler said this:  “Today 
the Soviet Union is better equipped, militar ily and physiologically, 
for chemical warfare than any other nat ion in the world.' And he also 
said “ indications are tha t they”—chemical weapons—“would be used 
if th is served the Soviet Union’s purpose.” What would be your com­
ment of that? Is i t true?

Dr. Meselson. I don’t have accurate knowledge of what Soviet prep­
arations are. I would make several remarks. The first is that, if pos­
sible, one should always search for a policy which is proof against 
whatever other countries are doing. If  there is a policy which is wise 
enough and general enough that it is not too dependent on what other 
countries could or might do in the future , tha t is obviously the best 
policy.

I think tha t the policy of no-first-use has th is attribu te. The policy 
of r atifying the Geneva Protocol, for example, making it clear to all 
tha t we would never use these weapons first, is relatively independent 
of what other countries are doing.

With regard to research and development programs, stockpiling 
and so on, I think  what other countries are doing becomes more 
relevant, although  even here to a very great extent in the strategic 
area chemical and biological weapons have been eclipsed by nuclear
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ones. Except with regard to what small nations which do not have nu­
clear weapons may be doing, I  th ink tha t far  more important is what 
the Soviet Union does in the nuclear field.

EX TENT  OF U.S. CBW EFFORT

The Chairman. Well, in this connection, do you know about the 
extent of the effort of the United States in chemical and biological 
warfare?

Dr. Meselson. Yes, I have a rough idea.
The Chairman. H ow would you characterize it? Is i t g reat and for 

how* long has it been going on ?
Dr. Meselson. Well, to some extent it has been going on since World 

War I , of course. The current budget for chemical, biological warfare 
research and development I understand is in the  vicinity of $400 mil­
lion a year.

The Chairman. Has it been a t about that  level for the last several 
years ?

Dr. Meselson. No, at the close of the Korean W ar i t was much less, 
I think about $10 million a year. I t rose particularly in the late 1950’s 
and then it continued to rise to its present level. It  was because of that 
rath er steep rise in the late fifties. I  understand, tha t Congressman 
Kastenmeier introduced his joint  House-Senate resolution.

The Chairman. I notice General Hebbeler didn ’t mention biologi­
cal weapons. Do you think  tha t was on purpose or simply through  
inadvertence ?

Dr. Meselson. I really don’t know, Senator. In  discussing the ca­
pabilities of the Soviet Union, I think one must go beyond asking 
simply how much they have, but ask what would really happen in any 
given contingency, in any given war  if  one confronted an enemy with 
these weapons.

What I have in mind is, for example, in Europe,  it might be de­
sirable to maintain a limited war fighting capability  with nerve gas 
for use in Europe. However, it is hard  to imagine a protrac ted nerve 
gas conflict in Europe. What I am saying is tha t beyond a certain 
amount, beyond the amount necessary simply to let the other side know 
tha t to start this kind of war would be—wouldn’t cause anyth ing but 
trouble to both sides-----

CBW WEAPO NS AS SECOND STRIKE  WEA PON S

The Chairman. I  want to come back to this. Earl ier  we talked about 
this as a first strike weapon and you demolished the idea tha t it is 
useful because of the time element, tha t is, it takes too long.

Dr. Meselson. That  is biological weapons.
The Chairman. Biological weapons. And chemical weapons more or 

less because they  take more time compared to nuclear. But I didn’t 
pursue this idea of thei r potential use as a second strike weapon, that is 
as a re taliatory capacity. I t seems to me that if we are attacked, if an 
attempt is made to strike us and we are attacked first, this would sti ll 
remain a very effective second strike weapon, and, in th at sense, it is a 
deterrent. The theory of our nuclear strategy  is th at we are going to 
have a second strike so devastating tha t the enemy will not launch a
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firs t st rike. Tha t is the  the ory , i sn' t i t ; the  so-called balance  of  T er ror?
The existence , it seems to me, of  a subs tan tia l capacity to  inflict  

chem ical and b iologica l—we hav e never sa id an ything  abo ut rad iologi­
cal, you migh t say a word about th at  before we a re th roug h—dama ge 
wou ld add grea tly  to our de ter ren t, wo uld n’t it?

Dr.  M eselson. I  don’t th ink it would add  an ything  u seful, Senator.
The Chairman . Why not  ?
Dr . Meselson. I  th ink th at  nucle ar weapons  are  a fa r be tte r de ter­

rent  because t hey  are predictable . I  th in k t ha t------
The Chairman. W ai t a m inu te, le t’s assum e you ha d thes e weapons 

and  the y are  delivera ble.  You  see, t he  Secre tar y of Defense is say ing  
the  R uss ians a re going  to  ha ve a capacity to knock out all Min utemen 
missiles . Th ey are  going  to fire th e S S-9 ’s at all the Minut emen, leavin g 
us w ith  none. He  doesn’t say an ythi ng  about t he  Polar is,  b ut  w ouldn ’t 
the  ex istence of  a  weapo n of th at serio usness add an ything  to  o ur  sec­
ond  s trike  capaci ty,  assumin g th at  ou r nucle ar force is inc apac ita ted  ? 
I d on’t assume it , but  this  is a hyp oth etica l I  am asking .

Dr . Meselson. I th ink if t he re  were no nuclea r weapons in the  world,  
th at  chemical  and biological wea pons m igh t be  considered  as s tra teg ic 
de ter ren ts.  I t  is my str on g opinion th at there  is not  only  no need but 
the re is rea lly  no room fo r chem ical and biolog ical weapons  as st ra ­
tegic de ter rents because I  th in k the y wou ld make the  sit ua tio n more  
hazar dous,  more dangero us. There  are  a number of reasons why  I 
th ink t ha t.

extent of u .s. cbw stockpile

The Chairman . You hav e alr eady  sta ted , bu t I  don’t believe you 
have done  so on the record, your  e stima te of wh at stoc kpi les we pres­
ent ly have. You  have an est ima te, don’t you? Ar e the y subs tan tia l?

Dr.  Meselson. I  don ’t have at  my immedia te com mand the exact 
size of the  stockpiles. I  try  to fo rget  these num bers .

The Chairman . I  didn ’t  ask you the  exact size, only  the ap prox i­
mate size. I s i t su bs tan tia l ?

In  m y St ate there is a very  secret—a t lea st to me—very lar ge  or d­
nance at  Pi ne  Blu ff, Ar k. I  hav e been tol d it makes both kin ds of 
weapons. When you fly over it  you can see one af te r anoth er  o f these  
storag e depots. Ca n’t you give us some ide a of  the ma gn itu de  of  our  
stockpile? I f  it  is classified say  so, and we can str ike  it from the  
reco rd. I wa nt  to know if  it is substa nti al.

Dr . Meselson. [D eleted.]
Mr.  McCarthy. Senator,  I  wonder if  I  could in ter jec t here.  Th is 

num bers game, and I  am sure Pr ofesso r Meselson would agree, when 
you get  i nto  e stima tin g the  let ha l doses and so fo rth , you are  ge tting  
int o a real num bers game.  As th e p rofess or p oin ts ou t, it  depends.

Now, Majo r Gen era l Ro thschi ld,  who at  one tim e hea ded  th is pr o­
gra m,  wro te an art icl e fo r H ar per ’s magaz ine  th at  appeare d—a nd  I  
hav e it  at  the  office—eithe r in 1959 or  1960, in  which he sta ted  th at 6 
ounces  of  a substan ce th at  produces Q fev er would be enough to kil l 
28 bill ion  people. Th at  is a quote from General Ro thschi ld.

Are you  fam ili ar  wi th th at , Pr ofessor?
Dr . Meselson. I  am not  fa m ili ar  w ith  that  quo tation.
Mr. McCarthy. I t is kind  of  a ma dden ing  estimate.
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U. S.  SHOVED NOT  STO CKPILE BIOLOGICAL WEAPO NS

Dr . M eselson. Th ere  are a lo t o f scary t hin gs  tha t one can say about 
biological weapons. Aly view is th at  the y are  nev erth eless rid icu lou s 
weapons , tha t we should not con cen tra te on t he  scare studies o f how if  
you spoon-feed  a ce rta in  amo unt  to every person on th is pla ne t you 
can kil l them . W hat we should think  about are  the r eal ist ic mili ta ry  re ­
qui rem ent s of actual  na tio ns  and  wheth er thes e weapons  make any 
sense.

I  my sel f do not see any  sense fo r the  I nited State s in stockpil ing  
bio logical  weapons. I  t hi nk  we w ould  do our selves fa r more h arm tha n 
good by sti mulat ing intere st in these  weapons, by breaking  down the  
ba rr ie rs  a gains t them. 1 th ink we a re adequa tely  saf eguarde d, insofa r 
as det errenc e is fun ctional at all,  by nuclear weap ons which are 
reli able .

The  Chairm an . You see, the  Secre tary of  Defense was rai sin g 
grea t fears abou t thi s. Tha t is why we are  ask ing  about it.

Dr . Meselson. Bu t I  do no t thi nk  our country  wou ld wa nt------
The Chairman. I  do no t t hi nk  we are.
Dr.  Meselson (con tin uing ). Wou ld want to rel y on a totall y un pre­

dic tab le weapon. I t  is no t t he  kind  of weapon th at  a large  power  shou ld 
con sider fo r str ate gic use. How eve r, I  migh t add th at  once a cou ntry 
adv ert ises th at  it  is pr ep ared  to use biological  weapons as strate gic  
weapons , it has  in effect announ ced  a pro gra m of  a nti po pu lat ion  wa r­
fare. Th is is to throw  away all chance of a dama ge-limi tin g unde r­
sta nd ing if war gets sta rte d.  It  seems to me that  th is would be an ex- 
i remely foolish  th in g to do.

deterrent capability of chemical weapons

Th e Chairman . What, you are  say ing  rel ate s on ly to biological  
weapons. Does it re lat e to chemical weapons as well ?

Dr . Meselson. Since it  would req uir e fa r more of chem ical weapons 
than  of nucle ar weapons, and s ince  chemical weapons also cannot pr e­
vent enemy miss iles fro m being la unche d again st us, it  a lso app lies to 
chemical weapons.

Only poor cou ntr ies  o r under dev eloped  cou ntr ies , cou ntr ies  t ha t do 
not hav e nucle ar weapons, it  seems to me, could possibly see any  at ­
tra ct ion in chemical or  bio logical weap ons as str ateg ic  de ter ren ts.

The Chairman . T êt us assume we are  vulne rab le and  th at  the 
Russians  are  going to  outdo  us and can des troy our nuclear capabi l­
ity , then you  stil l say th ey  have no u til ity .

Dr . Meselson. I t5 you pu t to me the question if  I  were advis ing  the 
Gover nment , and  it seemed clear we h ad  abso lute ly no o ther  dete rre nts  
and we were  faced by a determ ined enemy, sho uld  we then  deve lop 
bio logical weap ons as  a de ter rent  ? I  wo uld answer, “Y es.”

The Chairman. I n  othe r words, if  Secre tar y Lai rd  is correc t, and 
we are  threate ne d wi th  th ei r overpowering us an d being  cap able of 
taki ng  ou t our nuc lea r de ter rent , the n you would  say,  “Y es.”

Dr . Meselson. I  w ould . But  I  t hink  in th is  m at ter, as I  said before , 
th at  to conside r weapon-by-weapon cases or  situa tio n-by -si tuati on  
mat ters  is not  a good way to a rri ve  at a polic y.
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The Chairman. Profe sso r, I  th in k the whole  th in g is ut te rly ir ra ­
tional . W ha t I  am tryi ng  t o do is to  elicit  i nformation  to try  to meet 
irr at iona l argum ent s. 1 th ink wh at the ad mi nis tra tio n spokesmen 
hav e been sayin g in  th is AB M deb ate  is irr at iona l. But  if  you  are  
dea ling wi th  th is  k ind of  a situa tio n, then  you have t o do the b est  you 
can with wh at the fac ts are. I  do no t wa nt  you to say an ything  you do 
no t believe.

Dr . Meselson. I  would like to  ou tlin e wh at I  th ink a good poli cy 
would be fo r the U ni ted State s in th is area.

SOVIET CHE MICA L AND BIOLOGICAL W EAPO NS

The Chairm an . Befo re you do, do you know anything  about Sov iet 
stoc kpi les of chem ical o r biologica l weapons?

Dr . Meselson. I  spent one day  at  the  Ce ntr al Intell ige nce Agency  
quite a whi le ago try in g to fam iliari ze  myself  wi th Sov iet capabi li­
ties.

The Chairm an . Yes.
Dr . Meselson. O ne must bear in mind two thi ng s rega rd ing in tel ­

ligen ce estimates . One is the  di fference between possib le, pro bab le, and 
conf irmed capabil ity . I f  one receives, fo r exam ple,  an est ima te th at  
the Sov iets  hav e so m any  po und s o f n erve gas,  one must know whether 
th is  is a possible number of pou nds , a pro bab le numb er of pounds,  
or  a confi rmed number of  pounds. Th is is very  im porta nt.

The  second th in g is th at  in the intell igence  com munity , of course, 
the re are  pr ior ities . There  are  c ert ain  th ings  we m ust  obvious ly know 
wi th high er  pr io rit y than  others.  I t is re lev an t the n to ask wi th wh at 
pr io ri ty , howT much effort has  been pu t int o finding out thes e things. 
Ge neral ly spe aking, th is is a rel ative ly cheap kind  of work to do. 
Th e Sov iet Un ion  is a big  c ountry. They have excellent chemis ts and 
bio log ists  ju st  as we do. They have, the ref ore, the possibili ty of go­
ing as f ar  as we can.

[De leted.]
u.s . ratification of protocol urged

Dr. Meselson. I t  seems to me th at  th e ma in questions before  the  
Un ite d State s now  as  these negoti ations g et under way are , do we w ant  
to ra ti fy  the proto col and wh at addit ion al agreem ents do we want?' 
One  can have the  lar gest or  the  sma lles t CB est abl ishment you like . 
The protocol merely would proh ib it firs t use. I t  seems to me th at  it  
is c onf using to ask in d eta il wh at is bein g done  o r w ha t migh t be done  
by various cou ntr ies  when  consider ing  the ques tion of a no-first -use  
pledge. I th ink thi s is an  im po rta nt  point.

Sena tor  Case. I  th ink you are  absolu tely  righ t abo ut thi s, bu t do 
you  no t th ink un de r the  presen t circumstance s of ou r domestic  
troubles—riots on the  campuses,  cities, too, increased  concern about 
the  ha nd lin g of  mobs of peop le—tha t it  would be very difficult to  
persu ade the Am eric an people th at  the  use of  tear  gas,  which is dis ­
ab lin g tem po raril y,  is not only  hig hly  des irable  bu t indeed hum ane. 
To  ma ny Am erican s, it might  be  a da rned  good idea  fo r a rel ative ly 
sma ll coun try  as we are  c omp ared  to oth ers  in man pow er to main tai n 
suc h a stoc kpi le. I  wonder, in oth er words,  if  we are  not going  to sell 
some thing ------

Th e Chairm an . On a first  st rik e po licy.
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Se na tor  Case. W ha t are  you going to say about a Un ite d Na tio ns  
force tryi ng  to deal wi th pas sionate peop le to  whom ra tio na lit y does 
no t exi st, peop le who are  dru gged, people like  the Japane se  ka mi­
kaze pilots ? Does th is  ap ply where you have no nucle ar weapons at  
all ? Th is is not  a m at te r of na tional policy. We  h ave no t sa id it. We  
have no t disabled ourselves in nucle ar weapons as again st vastly 
gr ea te r num bers in Eu ro pe  o f Sov iet tro op s and Wars aw  Pa ct  troops 
inv ad ing We ste rn Eu rope , bu t neverth eless I  th ink most of  us are  
mo vin g in th is direct ion .

Is  it  wise to at tempt  at  th is time to draw  an issue on the  basi s of 
no gas  at  all  ?

BARRIERS AGAINST USE OF WEA PONS SHO ULD NOT FALL

Dr . Meselson. That  is certa inl y an im po rta nt  sub jec t fo r disc us­
sion . I  would sugges t the fol low ing  fra me wo rk fo r ar rivi ng  at an 
answer . I th ink it is clear th at  it would not  serve the int ere sts  of the  
Uni ted State s if  10 or 20 y ear s from  now we faced a world  in whi ch 
th e ba rri er s again st the use of chemical an d biological weapons were 
gone and the y were  reg arded as ordina ry  weapons . At all  levels  of 
hosti lity, I believe th is  wou ld create  a world  in which, although the 
Uni ted State s could  pe rhap s outmatch all oth er cou ntr ies , we wou ld 
sti ll be much worse off.

At the str ate gic level, it would mean th at  cou ntr ies  which do no t 
now possess the  ab ili ty  to cause gr ea t devasta tion wou ld possess it  if  
those bar rier s and  re st ra in ts  were gone.

At lower levels, even  in gu erril la  war s, it  seems to me. th at  ou r 
posit ion  would  be grea tly  worse th an  it  is to day if  th e ba rri er s ag ains t 
poison gas  were  dropped fo r th is rea son : poison  gas  is a lig htwe igh t 
weapon, with a capabi lity of  c ove ring  a lar ge  area. [De leted.]

I f  l igh tw eig ht  m or ta r shell s co nta ining  nerve g as, fo r examp le, were 
avail able to  gu er ri lla  forces who knew whe re gover nm ent  forces are  
located, th is would serve them  fa r be tte r th an  w ould  such weapons  in 
the hand s of  gove rnm ent  forces, because they  know where the g overn ­
ment forces a re a nd  the  reverse  is less often t he  case.

The Chair man . W hy  do you suppose they have n ot  used them?
Dr . Meselson. I  believe  they have  no t used them because  the  rules 

of  the  game  have  n ot gotten to th at  p oin t. I believe if  we were ever  to  
use nerv e gas  in Vietnam , as has been sugges ted  recent ly in a book by 
a U .S.  m ili ta ry  officer—altho ugh he suggested  a lim ited use o f it—I do 
not  believe we could  ex pect th e enemy to play  by the r ules we se t down.

Nevertheless, let me s uggest th at  if nerv e gas  ever  comes into use as 
napa lm , ar til le ry  or  other thin gs , th is  would p lace  in the  hands of  small 
forc es a des tructive capabi lity vastly gr ea ter than  an ything  they  
have  now. Th is would also compel the  opposing forces to wea r very 
cumbersome  masks and protective sui ts.

Governme nt forces we aring  masks and pro tec tive sui ts wou ld not 
loo k very fri endly  t o c ivili ans.  G as would impede movement. It  wou ld 
gre at ly  complicate war .

Fu rth ermore, it wou ld enab le gu erril las  to have t he  ab ili ty , wi th a 
few  letha l gas  shel ls launch ed again st a city, to  create a sit ua tio n in 
which  every man and woman in the  city dem and s pro tec tion ag ains t 
tho se weapons.
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I do not. think the United States or any power would like to see a 
situation in which small forces can cause tha t degree of violence and 
that, degree of havoc.

I believe th at if we try to visualize what the world would be like 
if there were no special distinctions about chemical and biological 
weapons, tha t it would be a world in which the security of this coun­
try  and all countries would be vastly  reduced.

TEAK gas  AS a STEP IN  BR EAKIN G DOWN BARRIERS

Let me return to the question of tear gas. I think  it is wrong to look 
at the question of tear  gas in isolation.

If  one places emphasis on avoiding a world in which chemical and 
biological weapons are legitimized, displayed, prolife rated, and even 
used, then one. must consider tear gas in the context of a step toward 
breaking down the barriers.

Now, this is not a question, it  seems to me, th at can be decided uni­
laterally . If  you are  talking about rules of warfare, you have got. to 
talk about, what, is the practice and custom of other nations. I f we were 
just creating the Geneva Protocol, it would be relevant to ask all  the 
other countries what, they wanted to do about, tear gas. But we are 
not just creating it. Although we have not ratified it, over 60 other 
nations have. We are not t alking  about a dead treaty. It  is the oldest 
major arms control agreement now in force. It  is a live treaty even 
though it. is old.

Therefore, we should approach this question of tear gas I  th ink, as 
follows: It. is not by itself a moral issue; but it is a very important 
technical issue. Can we find rules under which tear gas can be used 
that will be respected by most countries or all countries, and, there­
fore, use it without fear of escalation, o r can we not? If  we cannot 
find rules that give us some assurance tha t the whole spectrum of 
chemical and biological weapons will not come into use. then I think 
we should not use tear gas in war. Af ter all, tear gas is only of trifl ing 
importance to our national security. The security of the U nited States 
in no way hinges upon our ability to use tear gas. [Deleted.]

It  may not be possible to find a clear and workable rule th at would 
distinguish non-lethal gas from le thal gas and that would be accepta­
ble to  other nations. Experience has shown that when tear gas was 
used in the Fi rst  World War or the—

The C h a ir m a n . I s  th a t CN ?
Dr. Meselson. CN is a t ear gas developed a fter World War I. But 

other tear gases were used in that war and they were used in close 
conjunction with lethal weapons. This means that  the distinction 
between lethal and nonlethal is robbed of a great deal of its meaning. 
You must ask the question therefore, How can an essentially mean­
ingless distinction be maintained? I submit that  it would be difficult. 
That was the reason why many nations have held that  tear  gas was 
prohibited by the protocol.

One might still, however, create a rule under which tear gas could 
be used in war but not in order to kill. One could try  that way. If  
the important  nations in the world said, “Yes, we see the validity 
and the reason for doing this, we will modify our position on the 
Geneva Protocol,” we could all then say i t is not a moral question, it
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is a technical question, we think we have reached a satisfactory ap­
proach to it. From now on the tear gas chloracetophenone, used not 
in order to kill, is a ll right.  But I consider tha t this would still be 
risky and also difficult to achieve. Furthermore when you have 
whittled it down that far, it makes so little difference th at one must 
ask i f it is really worth trying to open up the whole question of the 
protocol which lias been ratified by so many countries. Is it really 
worth causing all tha t trouble and all tha t risk for the future?

CONSULTATION WITH  OTHER NATIONS URGED

I think the way to approach it is to consult with other nations open 
mindedly on this issue.

There was a time when even the United States felt that tear gas 
should be prohibited. There was a time when the leaders of the armed 
forces believed that. Our views have changed back and forth. I sub­
mit this is a question that can be s tudied in rational form but tha t 
the impor tant th ing is to get a uniform and workable standard. Tha t 
is important.

DIFFERENCE IN  DOMESTIC AND FOREIGN USE OF TEAR GAS

Mr. McCarthy. Senator, I wonder if I could just say this: it seems 
to me that the use of tear gas against another nation’s forces is one 
thing,  and the use against your own domestic popula tion is another.

Dr. Meselson. Absolutely.
The Chairman. The question is, in using i t against another na tion, 

the danger of retalia tion and escalation comes up, assuming they have 
the capability? Your own domestic population just does not have it.

Senator Case. This sort of gets around to a couple of things,  
though. It  suggests, as you say, that we should not use scare tactics, 
talk  about the horrible nature  of a can of anthrax, which would kill 
everybody and how awful these things are, and yet this is a pre tty 
tricky business as far  as handling  public opinion goes. When every­
body is conditioned to think  about this whole matte r as a moral ques­
tion, is it better to treat your own population bruta lly than it is to 
trea t others that way ? And so it is a pret ty tr icky business. [Deleted.]

Some of the things you have said suggest it would be a lot bet ter to  
have this in reserve as a retaliatory weapon than it would be to build 
up our nuclear arms.

The Chairman. It  seems to me the existence of it would certainly-----
Senator Case. But you cannot fool around with that idea and follow 

Dr. Meselson’s general idea of this being-----
Mr. Meselson. Mr. Chairman, I am not saying we should not do re­

search and development or even that we should not stockpile cer tain 
weapons.

The Chairman. The whole theory is you use it only for retal iation, in 
conformance with the protocol.

Senator Case. It  has to be ready in weapons form.
Dr. Meselson. The impor tant th ing is to look at it th rough  the lens 

of preventing the use of these weapons, and it may be that  through that  
lens you need to prepare  certain retalia tory forces.
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STORING STOCKPILED CB WEAPONS

The C hairman. May I ask, how long will these thing s stay alive? 
Afte r all, they are organisms, and you say they are stockpiled. Do they 
last very long?

Dr. Meselson. It depends on the type, Senator. In dry form, spores, 
for instance, can be stored for years.

The Chairman. Oh, they can.
Dr. Meselson. Bacteria-----
Senator Case. Like dry and wet yeast.
Dr. Meselson. In dry form they can be stored for a longer time, 

but in wet form they can be stored for only a mat ter of hours.
The Chairman. Take a thing  like anthrax which is considered the 

most deadly. In  dry form, could it be stored for  quite a while ?
Dr. Meselson. Yes, you may have read in the papers tha t there is an 

island off Scotland, Gruinard, which was the site of a test of anthrax.  
It  is still off limits, and it would be dangerous.

The Chairman. Could tha t be the source of anthrax that  has 
plagued Britain so much? You know they had to kill, I  believe, 50,000 
animals last year.

Dr. Meselson. Was that not hoof and mouth disease ?
The Chairman. I s that  not anthrax ?
Dr. Meselson. No.
The Chairman. I  thought  it  was. I t is similar, is it  not? I thought 

it was similar. I do not know.
Dr. Meselson. It  is similar in that it is a th reat to animal stocks, 

but it is biologically quite a different thing.

HAZARDS OF STOCKPILES

The Chairman. H ow much of a hazard  to us is the existence of these 
large stockpiles? I  understand they are shipped about occasionally on 
railroad cars. Supposing one of them suffers an accident and is dis­
rupted, what is the situation ?

Dr. Meselson. I do not know if  biological weapons are shipped on 
railway cars. Nerve gas is shipped on railway cars. An accident could 
be very serious.

The Chairman. Could be serious ?
Dr. Meselson. Yes, it certainly could.
The Chairman. How do they ship biological weapons, by auto­

mobiles?
Dr. Meselson. I am not fami liar with whether or not biological 

weapons are shipped and, if so, how.
The Chairman. You mean all tha t are made in the Pine Bluff 

Arsenal stay there?
Dr. Meselson. 1 do not know. Fie ld Manual 3-10, the earlier one, 

states tha t refrigerated vans are available to transport biological 
weapons to the field. Whether  or not there is any transporta tion of 
such weapons actually going on-----

The Chairman. What do you know about that. Congressman ?
Mr. McCarthy. Yes, we have a document from F ort  Detrick which 

lays out the procedures by which biologicals can be shipped in com­
mercial airf reig ht, in commercial canisters of up to 1 gallon, and it 
gives locations where i t can be shipped bv air in a cargo plane, not in 
a passenger plane.
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Th e Chairma n. H ow do they  ge t i t to  the a irpo rt , by tru ck  ?
Mr. McCarthy . We ll, I  am sorry , I do not reca ll th at  pa rti cu la r 

pa rt . I  can  get  th at  document  and send it  over.
Th e Chairma n. W ould you say it is a subs tan tia l ha za rd , the ex ist ­

ence o f th ese stockpi les ?
Dr . Meselson. I  wou ld say it is defin itely  a subs tan tia l hazard. M e 

live  in a world  which is fu ll o f su bs tan tia l hazar ds.
Th e Chairma n. Yes. . . .
Dr . Meselson. An othe r ha za rd  would be if  chem ical or  biologica l 

weapons came into  wide use an d, as a r esu lt, a few m ania cs—in a pop u­
lat ion  of 4 bil lion the re are  going to be some man iacs—decided  they 
wou ld spray  i t in a ci ty. Tha t is a ve ry serio us h azard if  these weap ons 
become com monplace. Today th ey are  no t commonplace.

One, of course, sho uld  main tai n reasonable saf ety  sta nd ards , bu t it  
seems to me the  t hing  we m ust keep our  eye on is what kind  of si tua­
tio n do we w ant 5, 10, 15, 20 yea rs from now. Do we wa nt  a world  in 
which  these  are  accep ted o r no t ?

radiological warfare

The Chair man . I t is ge tting  late . I won der  if  it is ap prop riate to  
ask you i f you know a ny th in g a bou t w hat is  re fe rre d to as radio logical  
wa rfa re? W ha t does it  mean?

Dr . Meselson. I t  m eans  the production of  radioa ctive  m ate ria ls fo r 
di str ibut ion over a targ et . I t  wou ld act  by ir ra di at in g humans.  I t 
wou ld cause d ea th due to  rad ia tio n sickness. Th is kind  o f warfare  h as  
lar ge ly  been rejected because i t is i mp rac tical.  I t  tur ns  out th at  to pr o­
duce enough  rad ioa ctive  mate ria l to have a signif icant mili ta ry  effect 
is an enormous un de rta king , whereas  t he  e xplosion  of  a nucle ar wea­
pon , whi ch also gen era tes  rad ioac tiv ity , is by contr ast  a rel ative ly 
simple  u ndert ak ing .

The Chairm an . The  most efficient way t o do it .
Dr . Meselson. Yes. [De leted.]

CONGRESSIONAL SCRU TIN Y OF CB WARFARE

Se na tor  Case. Y ou r eca ll Sena tor  C lark ’s am end ment las t yea r, th at 
was accepted  by the  Sen ate , t o req uir e a repo rt on CB W a ctivit ies  a n­
nu al ly  to Congress. I  un de rst an d you are not very hot abo ut th is as a 
use ful  thing . I was th in ki ng  about offe ring  it again  th is year. Why  
wou ld i t no t be he lpf ul  to g et this  informa tio n o ut ?

Dr . Meselson. I  do th ink it is im po rta nt  to sub jec t these program s 
to congres sion al scr utiny . Bu t my point , I th ink you are  r ef er ring  to, 
is th is : m ili ta ry  program s are , af te r all,  eno rmo usly  com plic ated  
and detai led  and one cannot expect any  part  of  our civ ilia n govern­
me nt to ma intai n ful l scr uti ny  of all of these at all times . Th ere  just 
sim ply  is no t enough  ava ilab le tech nical manpo wer fo r th at  task.

On top  o f tha t,  i f you hav e an effect d ur ing one ye ar  o f sto pp ing an 
unw ise  prog ram  from go ing  forw ard , there  is alw ays  the next ye ar  
and the  next year.

consideration of u .s. ratification of geneva protocol urged

A more  effective ap pro ach wou ld be to con sider the merits  of the 
Uni ted State s ra ti fy in g the  Geneva Pro tocol.  Then I  th in k th at  th e
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situa tio n would be changed. Th is is a coun try  which very much 
resp ects its  tre aty obligations .

If  we are  not b ound by th e G enev a Pro toc ol,  prop osa ls will  be made 
at low levels up  to high er  levels, fo r us ing  a pa rt icul ar  chem ical or  
biolo gica l weapon. Tha t flow of pro posal s wou ld stop if  it  was the  
dec lare d trea ty  policy of the  U ni ted  State s nev er to st ar t t his . I t  does 
not mean we would  no t have th e capabili ty,  th e p ote nti al,  of  do ing  it  in  
re ta lia tio n,  bu t i t does mean you wou ld no t h ave  to  wo rry  about a  day  
on w hich  the P resid en t o f the U ni ted  S tates,  faced w ith  a cris is, fou nd 
on his  desk  a pro posal to use, let us say , a bio logical weapon, ha ving  
neve r had the tim e to  g ive th is deep con sidera tion, bu t being  tol d by 
adv isers that  th is  wo uld be a good t hi ng  to do. In  such a case he  m ight  
authorize it. li e  would no t be prote cte d by a previo us trea ty  com­
mitmen t.

I f  you come to the  decision  th at  you wa nt to keep out of th is  busi­
ness unles s somebody pushes us into it,  you should  implement th at  
decision in the  form of  a tre aty obligation  th at  is las ting.

We  have seen th at  P res ide nt Rooseve lt had one pol icy, an d th at  oth er  
admi nis tra tio ns  seemed to have dif fer ent policies  subsequently. Now 
we seem to have  ret urne d to the  no -firs t-use policy,  a t lea st fo r poison 
gas  and  leth al germ s. The pol icy of a Pr es iden t is no t as bind ing as a t re at y.

The Chairm an . D o I un de rst an d you to say, in answer  to his  ques­
tion , that  you  ha ve no objection to the Clark  amendment, bu t t ha t you 
th ink adh erence  to the  protocol is more  im po rta nt . Is  th at  what you 
said  ?

Dr. Meselson. Yes.
Sena tor  Case. One does not exclude the  other.
Dr.  Meselson. Abs olu tely  not.  Pu bl ic scru tin y is needed.
Senator  Case. Th at  was the  purpo se of  it.

RELE  AS I NG ST  AT EM  E N T

The  Chairman . D o you see any  reason why we should  no t have a 
public  discussion? Do you see an y reason why  I  should  n ot  g ive  your  
stat ement  to  the  press ?

Mr. Meselson. My prep ared  s tatem ent?
The  Chairman . Yes.
Dr.  Meselson. No reason wha tsoever.
The  Chairman . L ater  we will deal w ith  your  testim ony .
Yo ur  comments th at  you conside red classified a nd  so state d, you  will 

have an  op po rtu ni ty  be fore the h ea rin g is re leased t o go over them and 
dele te those p ar ts  th at  are  classified.

Since th is s tatem ent is pr epared  fo r de livery , we can give it  out.
Se na tor Case. The  char t an d ev erything  else.

foreign military officers inspection  of cb weapons

The Chairm an . D o you know wh eth er any foreig ner s who come 
here—we hav e a gr ea t man y tho usa nds of  mili ta ry  officers who come 
here—do you know w hethe r they hav e been ins tru cte d in , or ar e allowed  
to inspect , ou r fa cil iti es  in the field  of  chemical and bio logical weapons ?

Dr . Meselson. Yes.
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Th e C hair man . They ar e ?
[De lete d.]
The C hair man . Are S panis h v isi tor s allo wed to v isit  ?
Dr . Meselson. I do not know  abo ut th e Spanis h.
[De leted.]

Yem en ’s gas warfare capacity

The Chairman. Where  d id the Yemen g et its gas  w ar fare  capaci ty?
Dr . Meselson. I  have  looked into th is ma tte r. [Dele ted .] They are  

very pr imitiv e bombs. They were con struct ed fro m ordina ry  high  ex­
plosive bombs by m ill ing at  the bo ttom  a thr ea d so that  one could a tta ch  
a ring. On the  ring  were att ach ed hand gre nades conta ining  gas, and 
the n more such rings  were add ed with  more  hand  grenades. Th is is a 
Rub e Gold ber g bomb.

[De leted.]
My imp ress ion is  that  th is was a r at he r pr im itive  effo rt. T ow ard  th e 

end  it was believed that  the  Eg yp tia ns  had used  a nerve gas,  and 
it  was sta ted  th at  the re were cyr illi c chara cte rs on some bomb casing.

O f course, it is well kno wn th at  the  Egy pt ians  do ge t th ei r bombs 
from the  So viet  Union. In  fac t, so do th e Yemeni Royalis ts whom they 
were lighting.  [De lete d.]  They are  both  supp lied from Ea ste rn  bloc 
nat ions. [ Delete d.] Th e Yemeni Roy alis ts boug ht  some o f theirs  from 
Bu lgar ia . So  all o f them may  hav e cyril lic  cha rac ter s.

I  know of  no evidence  th at  th is was Russian gas. Al l the evide nce 
I know o f  was th at  i t was a ra th er  p rim itive  at tempt , b ut  it  does a ppar ­
ent ly show tha t even a country like Eg yp t is capable  of  p roducin g and 
us ing  gas.

I also noti ced  in the  Swedis h new spa per s th at  E gypt was now su p­
plying  gas  mas ks to i ts  forces.

Se na tor Case. W ha t was the k ind  of gas ?
Dr.  Meselson. In  the Yemen, the y began with tea r gas. They then  

used mustar d gas, and phosgene , and the  lat es t gas they used in J a n ­
ua ry  of  1967 may have been a typ e of  nerve gas.

I asked a B ri tis h chemis t who h ad  spent some time in  C airo w hethe r 
he thou gh t th at  h is Egy pt ia n chemis t co lleagues could have p rod uce d 
nerve ga s in E gy pt , an d he  said  with ou t dou bt yes.

The  C hairma n. A ny f ur th er  ques tions?

DEFEN SE AGA INST BIOLOGICAL AGENTS

Se na tor Case. Ju st  one more  ques tion.  Ha ve  you any com ment on 
wha t is goin g on in  th e way o f defense a ga inst th ese  agents  ?

The Chairman. Antidotes .
Se na tor  Case. A nti do tes , and  the  me dica l t hing s yo u do wi th people 

who are  sm itte n wi th it ?
Dr . Meselson. Well , to speak abou t biolog ical  weapons, i t is my op in ­

ion th at  in  t erm s o f p res en t kn owledge and techno logy it is hopeles s to 
tr y  to deve lop a defe nse again st each poss ible  b iolo gica l age nt. A nti ­
sera  and dru gs  may  be useful again st one agent, or again st anoth er,  
but there  is no antiseru m,  no drug , which is use ful again st all.  A fter  
all . we cannot  cure vi ru s dise ases; th e common cold  has no rem edy . 
Ne arly a ll v irus disea ses have no r emedy a t all.
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Th e only  rea lis tic  defense ag ain st biologica l weap ons is a mecha ni­
cal ba rr ie r th at pre ven ts the pa rti cle s of the biolo gica l agent from 
rea ch ing  hum an beings. Tha t is a g as mask or an ai r con dit ioned she l­
ter . Tha t is qu ite  an effec tive defen se. In  an y case, of  course, one needs  
ade quate  wa rning .

One  can defend  again st these weapons, but  it is an enormous unde r­
tak ing. You  would have to trai n people in civi lian  defense so th at  
the y could ge t into  she lte rs quickly  and sup ply  them wi th very  good 
gas  m asks , make sure  t he  m en are  a lways  clean shav en so th at the  ga s 
mask will  adh ere  to the  face  well. You  would have to  have an ea rly  
wa rn ing  system. I t  would be a m onumental ef fort.

I  th ink what one shou ld have  are  c ontingency  p lan s so that  at some 
fu tu re  tim e i f it rea lly  looks as  if  there  is a  th re at  one ca n ex pand those 
con ting ency plans. [De leted.]

The Chairman . You used one term I do no t th in k you defined.  I  
th ink it was ric ke tts ia or som ething.  I do not find that . Did you not 
use it ? Wh at  does i t mean ?

Dr . Meselson. Ric ket ts are  like  a bac teri a, bu t they are  not  able  
to live  on th ei r own. The y are  pa rasi tic  bact eria, so to speak .

The  Chair man . Th at  is about all I can  th ink of at  the  moment. I 
have  lea rne d a gr ea t deal.

SC IENT IFIC  OP INION ABOUT CB WARFARE

Se na tor  Case. A gene ral ques tion  th e sta ff has suggested , and I  won­
de r wh eth er you might hav e some comm ent upon it. W ha t is the gen ­
era l at tit ud e amo ng your academic colleagues  abou t th is matt er?

Dr . Meselson. I  hes itat e to rep res ent the opin ion of oth er pers ons .
Se na tor  Case. I know that.
Dr.  Meselson. I would ra th er  sp eak  o nly  abou t my colleagues  who 

have  studie d the  ma tter. Th is whole quest ion of  chem ical and 
biological  wa rfa re  has  so man y p ar ts , and some of them are  so d is trac t­
ing  to the ima ginatio n, th at  unless one has  t ime , I  wou ld say lit er al ly  
mon ths, to sit down to inq uire  into  the chara cte ris tics of these  wea p­
ons, he migh t come up wi th an opinion th at  migh t well change with 
longer  study. So I will speak only  about two of my colleagues who 
have  been int im ate ly connected with these m at te rs /

They th ink these  are poo r w eapons fo r the Un ited State s—t ha t they 
can do us more harm than  good,  bu t th at  we should do a pr ud en t 
amount of rese arch and developmen t aimed, however, at  preven tin g 
these weapons  from  com ing into use and th at  we should m ake thi s very 
clear by  ra ti fy in g the Geneva Pro tocol.

Se na tor Case. I  was th inking  of th is more  wi th resp ect  to its im­
portance to the  job of dealing  with pub lic  opinion bro adly. I  would 
guess th at  most  academic people like  most oth er peop le have  not  
thou gh t a lot about i t.

Dr . Meselson. I th ink t hat  is r ight .
Se na tor Case. Is  th at  not  ab out th e size o f it ?
Dr . Meselson. I th ink th at  is rig ht .
Se na tor Case. And maybe the ques tion  does not  help very much.
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BIOLOGICAL WEAPO NS AS SECOND STRIK E CAP ABILITY

The Chair man . Assume  th at  the  Pres iden t and  the  Secre tary of 
Defense are  r ig ht an d th at  in the mid seventi es the  Russians  w ill hav e 
the  capabil ity  of taki ng  out our nuc lea r re ta lia to ry  capaci ty. Is  th is  
sim ply  a fu rthe r insura nce  th at  the y will  n ot  de stroy o ur  second s trike  
capabil ity . I s th is w ron g or  not  ? . . .

Dr . M eselson. I  am n ot  a n uclea r expert . I t  goes ag ain st every thi ng  
I  un de rst and about our  nat ion al d efense to  assume tha t t he re  could  ever  
be a tim e when we would be defenseless  except fo r chemical and b iolo g­
ical weapons.

The Chairman . I do not  make  tha t assum ption, you u nd ersta nd , b ut  
it is being made in public statements.

Dr . Meselson. L et me say th is : T ha t if  we did  have some nucle ar 
re ta lia to ry  forces, then I believe th at  the  int rusio n of biological wea ­
pons con sidera tions in a tim e of cris is wou ld be a terri ble th reat  to 
ou r security.

I f  I  were advis ing  the  Pres iden t of the  U ni ted State s, and we were 
in a ter rib le cris is wi th an enemy and  we had  nucle ar weap ons,  as we 
will  if such crises  ev er come, I  w ould  advise him  to t ake all the  papers  
on his  desk  con cerning biological weapons  and thr ow  them away. 
Bio logical  wa rfa re  wou ld int rod uce  so ma ny com plic ated con­
sidera tions,  the re is so muc h un certa int y in it, the risks  are  so hig h. 
A biological wa rfa re  t hr ea t wou ld say  to  the  o ther  side, in effect, “A ll 
righ t, we have  aba ndoned all hope , we are  go ing  to wipe  each oth er 
out . l et us get star ted. ” I t would take the  P re side nt ’s mind  off th e very 
caref ul decis ions he mu st make  about nucle ar wea pons th at  rea lly  do 
work an d r eal ly m ust no t be used , if a t a ll possible.

'fh e Chairman . The las t three  Minutemen did  no t wo rk; do not 
forget  th at  we had thr ee  tes ts and all  three  of them fail ed.

Dr . M eselson. Believe me, bio logical w eapons are m uch less re liab le.
The  Chairman. W ha t abo ut chem ical  we apon s; would you  say the 

same thi ng  abo ut th em?
Dr.  Meselson. I  wo uld  say in t ime  of  crises th at  al l considera tions of 

chem ical -bio logical war fa re  should  be swept  off the  Pr es id en t’s desk  
and  the si tuati on  red uce d to es sent ials.

careful cb weapon research and development urged

The Chairman . Y ou believe th at , bey ond  a very lim ited research  
an d dev elopment stu dy  of  these weapons fo r purpo ses  of re ta lia tio n,  
which is au tho rized  by th e Geneva Proto col, you do n ot think  we should 
pu t empha sis  on the  development  of  bio logical or chem ical wea pons, 
is th at  rig ht  ?

Dr . Meselson. No t quite . W he ther  o r no t we p lace  e mphas is on any  
pa rt icul ar  CB weapon sho uld  be evalu ate d in ter ms  of ou r ove rall  
de ter mi na tio n to keep thes e weapons fro m be ing  used.  I f  it  requir es 
a ce rta in  capabil ity  to preven t some othe r co un try  fro m us ing  them, 
then  I say  let  us have th at  degree of capabil ity . But  le t us not 
have th e kind  of------

The C hairman . A de ter rent  cap abilit y.
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Dr. Meselson. Yes. But let us not have the kind of research-de­
velopment production that places these weapons in the hands of others 
or inspire their  use by others.

Senator Case. Where does retaliation allow us-----
The Chairman. The Geneva Protocol, as I  understand it, does not 

prohibit our having such weapons for, well, call it a second strike or 
retaliatory  purpose. It  simply makes everyone who agrees to the proto­
col not to use it first. That is all it does.

Dr. Meselson. That is all it does. The British  are now proposing 
tha t with regard to biological weapons, we go well beyond that and 
prohib it the use of biological weapons under any circumstances.

The Chairman. That  is a fur the r step.
Dr. Meselson. And their  rationale is tha t biological weapons are 

not needed for national  security, tha t they represent instead a Pan ­
dora’s box that  under no circumstances would be helpful.

The Chairman. And the Geneva Protocol relates to both chemical 
and biological ?

Dr. Meselson. Yes, sir.
The Chairman. I think we had better let you go. I t is 1 o’clock.
I cannot tell you how much we appreciate the trouble to which you 

have gone to give us this information. I  know it must be very trying to 
deal with people who know nothing about the subject.

Senator Case. If  you have to do it once a year, I  think it is worth­
while.

Dr. Meselson. I am deeply honored and gratefu l to be of any help 
in these matters.

The Chairman. I hope we make good use of it. I am not through  
with the subject yet. You have said many surprising things, the main 
thing being your estimate that  these weapons are really sort of imprac­
tical. They are scare weapons but not really practical. The suggestion I 
made a moment ago was only because of what I  think is a wholly irr a­
tional and  unjustifiable tactic t hat  the Secretary of Defense is using at 
the moment of trying to scare us into the ABM. That is why I men­
tioned it.

Thank you very much Dr. Meselson.
(Whereupon, at 1 p.m., the  committee was recessed, to reconvene 

subject to the call of the Chair.)
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