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CHEMICAL AND BIOLOGICAL WARFARE

WEDNESDAY, APRIL 30, 1969

UNITED STATES SENATE,
CoMMI''riF, ON FOREIGN RELATIONS,

lVa8lington, D.C.
The committee met, pursuant to notice, at 10:05 a.m., in room S-116,

the Capitol Buildin g, SeiitorJ. 1. Fulbright (chairman), presiding.
Present: Senators Fuibright, Mansfield, Gore, Symington, Dodd,

McGee, Aiken, and Case.
Also present: Representative McCarthy of New York.
The CHAIi MAN. The committee will come to order.
Tie Committee on Foreign Relations is meeting today in executive

session to be educated by r. Matthew S. Meselson on the subject of
chemical a1(d biological warfare.

JIDASo(NS PoIl Co3M 31lTE48s INTEREST

The committees' interest stems from several recent developments:
The submission by the United Kingdom of a working paper on micro-
biological warfare weapons to the 18-nation Disarmament Commit-
tee, and the forimmation earlier this year of a United Nations Special
(ommil tee, on which the U7nited States is represented, to examine and
report on the characteristics s and security implications of chemical
and biological weapons.

In recent statements, both President Nixon and Premier Kosygin
have expressed I heir interest in discussing the control of chemical and
biological weapons at Geneva. As chemical and biological weapons may
soon be the subject of serious international negotiations the matter is
thus clearly w%:ithin this committee's responsibility. 'I'here are, of
course, wider aspects of this problem that follow from the question of
whether or not to adhere to a treaty and what part to play in the
United Nations Special Committee.

Just as in the case of nuclear weapons, biological and chemical
weapons have the capability literally of destroying the human race.
Yet we know so little about these weapons, and about what we are
doing and what other nations are doing in developing and stockpiling
thieii even though they could destroy uts. As Dr. Aleselson hinsel
pointed out recently in*Science magazine, these matters have received
almost no careful public or congressional scrutiny.

Our witness today has long had a special interest in the disaria-
ment aspects of chemical and biological weapons. Currently a pro-
fessor of biology at Harvard, lie has served as a consultant to the .Arms

NoTer.-Sections of this hearing have been deleted in the interests of national security.
Deleted material Is Indicated by tie notation "[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. MIESELSON, PROFESSOR OF BIOIoY, IHARVADIt UNVIITY

Born : May 24. 1930. Denver, Colorado.
Address: Biological Laboratories, Harvard University, Cambridge, Massa-

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

Phi.D., Physical Chemistry, California Institute of Technology, 1957; Research
Flow, California Institute of Technology, 1957-58; Assistant Professor of Phy-
seal Chemistry, California Institute of Technology, 1958-59; Senior Research
Fellow In Chemical Biology, California Institute of Technology, 1959-00: As
sociate Professor of Biology, llarvard Unlversity, 1960 19(14. Fellow, American
Academy of Arts and Sciences; Member, U.S. National Academy of Sience.

Government affiliation: Consultant, Arms Control and Disarmament Agency
since 1063.

Recipient: National Academy of Science Prize for Molecular Biology, 1903;
Eli Lilly Award in Microbiology and Immunology, 1064.

The C,\Il,\AN. I)r. 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 live indeed. Woe 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 primarily; is that right?

STATEMENT OF MATTHEW S. MESELSON, PROFESSOR OF BIOLOGY,
HARVARD UNIVERSITY

Dr. MfESELSON. Yes, sir; that is right.
The CHAUM N.\. Isn't Dr. Wald a biologist also?
Dr. MFSELSOF . 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 'Mfr. Kominer on what we are doing technologically to our
environment. I imagine this is also something you are interested in.

Will you proceed, Dr. MeselsonI
Dr. MESET.SON. Thank you, Senator.
Would you prefer that I read all or part of my prepared statement?
The (CJiTUrMAN. I have not had a chance to read it. I think we will

let you 0be the judge. If it is too long to read, we could put it. all in the
record and you could emphasize what you believe should be called to
our attention. You are the best. judge of that.

Dr. MESF.LSON,. I would like to read page 1.
The CHIRAtMAN. All right.
Dr. MEswsoN. Page 1 is the table of contents of this statement I

have prepared for you this morning. It has an introductory portion
which I would like to read.

The CHAImrAN. All right, read anything you like. We have no
other witness this morning, and at least I am going to stay with you.
I want to learn something about the subject.



)r. MAEsTsoN. That part is relatively short. Then it is followed by a
definition and description of actual chemical and biological warfare
agents. and I hope you will stop me if in reading that, I seem to be
going on to no good purpose.

Following that, there are some remarks about chemical weapons
policy, and then there are four appendixes which are documents as
indicated on page I of my statement.

I f I might, then, I would like to read-
The CHAIRMAN. You go ahead and read all of it, if you think that

is the best way. I, for one, would be interested in it.

BACKGROUND OF WITNESS

Dr. MESELSON. MY name is Matthew Meselson and I am a professor
of biology at Harvard University. I was trained in the field of chemnis-
try at Iarvard University, and my present teaching and research ac-
tivities are in the area. of'genetics and biochemistry. My concern with
the problems posed by chemical and biological weapons stems from
the summer of 1963 during most of which I:served full time as a con-
sultant to the US. Arms Control and Disarmament. Agency in
Wasington.

Ali, assignment was to study arms control possibilities for chemical
and biological weapons. In doing that I read both classified and un-
classified material. I visited Fort Detrick which, as you know, is one
of our chemical and biological warfare research installations.

EXPECTED) PUIIUICATION OF IhIGORi)

The CHAIRMAN. Will the Doctor allow me to interrupt? I should
have said for the record, I did say prior to the opening of the hear-
ing, that while this is an executive meeting it, is anticipated that, sub-
ject to sanitizing by Dr. Meselson, this record may be made public. I
would like everyboAIy to le emscious of that possibility, because I think
it is the kind o)f record thar the public needs to be informed about.
The record is being kept sevtvt today, not for an) security reasons that
I know of, but simply to help us learn about the subject. So in our
questions and answers, let. us keep that in mind. Afterlward, I would
imagine, this record will be made public subject to your changes. If you

Piut something in that is based on classified material, and later you
think it. should come out, we will take it out, but you should be ree
now to go ahead and say it.

Dr. MESELsoN. Thank you.
The CIIAUIMAN. I just want the ground rules to be understood. So

proceed.
Dr. MHSELSON. Since that summer of 1963 1 have continued to serve

as a consultant to the Disarmament Agency. However, I would like
to emphasize that I appear here today purely as a private citizen, in
no way representing any part of the U.S. Government.

CHEMICAL AND BIOLOGICAL WEAPONS NEW ANALYSIS

Because of its leading military and political role in the world to-
day. the United States can exert an important and possibly decisive
effect on the factors that act to restrain or encourage CB warfare.



This fact argues strongly against I sing our policy on a weapon-by-
weapon or situation-by-situation analysis and calls instead for the
formulation of ail overall policy on which decisions regarding par-
ticular weapons or particular situations call be based. Stated another
way decisions involving toxic, that is, chemical or biological weapons,
are likely to have important effects on the military environment we
face years after those decisions are made.

I am concerned that U.S. policy for chemical and biological weap-
ons has not received the farsighted analysis it deserves. In part, 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.

I)ELINILI(N OP CII MlCAL AND IIIOLOOICAL WEAPONS

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

Biological warfare (BW)-Empl oyment 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.

STANDARD ANTIIPERSONNEL CHEMICAL AGENTS

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, that we could hear even the classified information. I think it
would be helpful.

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

Dr. MESIELSON. I will, Senator.
The CHAIRMAN. That is fine.

N ERVE AGENI-O11

Dr. MsFELsON.. 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,
artillery shells, rockets, and bombs. It can also be. dispensed from
aircraft by means of special spray tanks. The performance of poison
gas weapons, such as those containing GB, is highly dependent upon



meteorological conditions. However, for rough descriptive purposes,
it may be said that the. explosion of an artillery shell containing 6
pounds of GB will kill most unmasked )ersonnel within an area
approximately the size of two football fields around the site of the
burst.

At the other end of the magnitli(le scale, -tit attack on an urban area
by a bombed 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 mortality 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 rather 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.]

('AI'AC'ITY OF NERVE GASES

The CMIRMAN. Has it any other namr ?
Dr. MiEsmLsoN. It has, of course, a chemical name.
The CHAMTMAN. When you say "lethal" you mean it kills-not just

immol)ilizes.
Dr. MESLSON. No, it doesn't, just immobilize.
The Chairman. It. kills people?
Dr. MnESESON. Somehow the misunderstanding that 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
that?

Dr. MEsL,soN. Yes; there have been intensive tests with animals.
The C1ArIRmmrAN. And it kills animals?
Dr. MPSELSOX. It killed 6.000 sheep in Utah.
The CHAIRMAN. Is this what killed them?
Dr. MEsELrso,-. No; it is the next agent.
The CHAIRMAN. But it is similar?
Dr. MESEISON. 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.

NEIRVE AOEN'r-VX

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

The CITAIRMAN. When you use the word "lethal" you mean killing?
Dr. MA.SELSOx.. I mean killing.
The CITAIRM AN. That is what I want to understand.
Senator GOrm. Is the death instantaneous?
Dr. MESELSON. No it is not absolutely instantaneous. With GB it is,

however, very rapid, within a matter of seconds. It is an impor-
tant-

Senator DoDD. That is pretty rapid.
Dr. MAtsr.,sow. It is an important attribute of GB that it kills almost

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

30-300-9-2



SOVIET DEVELOPMENTS IN CB WARFARE

Senator SYMINGTON. Mr. Chairman, if there are some questions be-
ing 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 de-
velop any?

Dr. MESELSON. I will not recommend any- H gn
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 just started to describe
what we are dealing with.

Dr. MESELSON. I might interject that later 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 that Mr.

Helms has been requested to advise the committee at 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 that we can do something
to get agreements that will help to curb the use of it; isn't that so?

D6r. MESELSON. I would hope so.
The CHAIRMAN. We diaw 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 it, not what to do about it.

Dr. MESELSON. My statement is divided into twc parts. The first is
an attempt to describe very briefly the standard agents and the sec-
ond part on-

The CHAIRMAN. I suggest we go along and learn what we are talk-
ing about. Go ahead.

STANI)ARD CHEMICAL 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
that enters the body primarily by absorption of liquid droplets
through the skin. A gas mask, as well as complete covering of the
body, that 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.1 A tiny droplet
of VX on the skin will cause death. It appears that VX or an agent
closely related to it was responsible for the accidental killing of-ap-
proximately 6,000 sheep near the Dugway proving ground in Utah
last March. The affected sheep were grazing within an area of ap-
proximately 200 square miles located at an average distance of ap-
proximately 80 miles from a test area where an aircraft had conducted
an operation test of a nerve gas spray system. Detailed information
concerning VX is classified.

BLrTR AGENTm HD

The third agent I wish to talk about is the blister agent HD or
more familiarly mustard gas, the gas so widely used in World War 1.
It primarily causes incapacitation rather than death. Casualties are



produced by blistering action on the eyes, skin, and respiratory tract.
As in the case of nerve agent VX, protection against HD is afforded
by a special suit and a gas mask. Weight-for-weight, ID is much
less effective than VX in producing casualties. [Deleted.]

INCAPACITATING AGENT BZ

The fourth agent I wish to describe is the incapacitating agent BZ.
This agent is classed as a temporary ineapacitant. It interferes with
normal mental and bodily processes. It can cause violent and irrational
behavior and its effects may persist for several days. Most information
regarding agent, BZ is classified. Aircraft delivery systems are avail-
able for its dissemination.

RIOr CONTROL AGENT CS

The next agent is riot control agent CS. This agent, sometimes
called "super tear gas" has been used in large quantities by U.S. forces
in South Vietnam. It attacks the eyes, nose, and throat even in ex-
tremely low concentrations and also causes nausea. Its effects continue
for approximately 10 minutes after exposure to fresh air. It is not
generally lethal to healthy personnel even at quite high concentra-
tionis. 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 cla ims by unofficial observers. [Deleted.]

IOr CONTROL AGENT ('N

The sixth agent standardized by U.S. forces is the riot control
agent CN. 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 C1IAn1,Ax. What does it do? In just one word, what does it
do? The same as CS?

Dr. MkESELSON: Basically, yes, Senator. It requires more of CN to
temporarily incapacitate a man than CS. CS is more powerful in that
regard.

The CI.1R1rAN. The effect is about the same?
Dr. M ESELSON. The effect is about the same. And many of us have

probably had a whiff of CN. It is the ordinary tear gas.
The C AIi MAN. Yes. Go ahead.

RIOT CONTROL AGENT D31

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. It
was first produce( for military purposes during World War I.

It may have been used in Vietnam in 1965.
Senator DODD. Mr. Chairman, I know what you said and I agree

with you, but I notice that lie says, I think, with respect to two of
these, the information is classified. I think we ought to know what it is.



The CIIA110MAN. You said the specifics are classified, didn't you?
Dr. MESEtsoN. Oh, yes. There is no classified information in my

rearedd testimony. If I do describe any classified details I will say
that before I make any classified statements.

Senator DoDr,. I just wanted to know if it was classified.
Dr. MESELSON. I have been careful to avoid putting any classified

information in the prepared statement.
The CHAIRMAN. So this statement itself does not contain classified

material ?
)r. MESELSON. Not at all.

The CflAIRMAN. So it can be used publicly?
Dr. MnsmsoN. Completely freely. I prepared it in my home in

Cambridge Mass., which is not authorized for classified documents.
Senator SYMT'NGTON. Mr. Chairman, so that my observation was not

misunderstood, I am very grateful to get this statement. I congratulate
you for bringing it up, and I think it is a tremendously important
subject.

The CIIAInrAN. Proceed, Doctor.

BIOLOGICAL WARFARE AGENTS

Dr. MESELSON. Now, I would like to. discuss biological warfare
agents.

Specific information on biological agents and weapons systems is
classified. Nevertheless, certain general principles regarding the use
of biological agents are widely known. Various germs, that is-bacteria,
rickettsia, fungi, and viruses,'have been examined for utility as weap-
ons againsthumans, animals, and crops.

Now, I have a set of rather short paragraphs describing some gen-
eral properties of biological agents.

Because of the, very small weight of biological agents needed to
cover a given area, biological weapons have been considered for use
mainly against large areas. I might also interject at this point that
unlike chemical agents, biological agents take some time before their
effect is manifested, the so-called incubation period before the disease
appears. So there is a time of between one and a few days between the
time of a biological attack and the time that one would expect symp-
toms to appear. For that reason, because of that delay, they' are not
generally considered for tactical use on the battlefield, but rather for
strategic use.

AEROSOL CLOUD

The most generally considered mode of attack by a biological weap-
on would be the release of an aerosol cloud, by planes or drones-

Senator CASE. Is that a word or is that a description of something
that you buy in a can?

Dr. MESELSON. Aerosol is a word meaning a fine mist.
Senator CASE. I see.
Dr. MEaxrsow. Released by planes, drones, missiles, offshore sub-

marines, or offshore ships.
For infection of target personnel to occur, particles from the aerosol

mist must generally lodge in the deep recesses of the lungs. A well
fitting gas mask, or possibly certain simpler protective devices, can



afford a large measure of protection, given adequate advance warning
of attack.

For military purposes, it is desirable that epidemic spread of the
disease to those outside the immediate target area be avoided. There-
fore, only those diseases which can infect the target population but
which are believed to be incapable of man-to-man transmission are
considered for military use.

Let me explain that. There are some diseases for which we think,
although we are not absolutely sure, that infection [deleted] will not
spread from one person to another. Such a disease would not start
an epidemic but would infect all of the persons directly exposed to
the tterosol cloud at the time of attack. That is the distinction I intend
here.

Aerosol attack would cause the pulmonary form of a given disease.
Generally this is not the most commonly occurring form under natural
conditions. The pulmonary form of a disease, that is, the form which
strikes first in the lungs, is generally more severe, more rapid in its
development and more difficult to treat than other forms. Other forms
would be the cutaneous form of the disease where the portal of entry
is the skin or the intestinal form where the entry is through the gut.
The pulmonary form is relai' ively rare for most diseases and we know
much less about the )ulmonry form of diseases than we do about
other forms.

EFFECTIVENESS OF A BIOLOGICAL AEROSOL ATTACK

The effectiveness of a biological aerosol attack on human populations
is extremely difficult to predict. Poorly understood and highly variable
factors that determine man's resistance to infection are involved.
Additional serious uncertainties can be introduced by meteorological
and atmospheric conditions and by complicated factors that influence
the survival of infectious organisms in the air.

If biological weapons can be brought close to anything like their
potential efficiency, very small amounts would suffice for the attack
of large areas. Under such conditions, a single aircraft would be ca-
pable of attacking an area of many thousands of square miles.

Field Manual 3-10 presents an illustrative discussion of biological
agent employment in terms of three hypothetical antipersonnel bio-
logical agents designated as "Lugo fatigue," "September fever," and
"Toledo infection." These are hypothetical diseases. [Deleted.]

Senator GORE. When you say "hypothetical" do you really mean
hypothetical, or do you mean this is a fictitious title?

[Deleted.]
Dr. MESELSON. I would like to say if our country felt that it did need

to reserve the right to use biological agents. then it would make some
sense to keep the names of those agents secret because otherwise the
enemy could prepare a better defense than if it were ignorant.

Senator DODD. I think our secrets are helpful to the other side and
harmful to us.

The CAIRMAN. I think so, too. Secrecy keeps information from
our own* people.

[Deleted.]
Senator SYMINGTON. Where is Fort Detrick?



I)r. AfrstusoN. It. is in Maryland.
IDeleted.]
Senator SYMiNmroxt. Where in Maryland I
Dr. MrSELSON. It is near Frederick. The other Chemical Corps facil.

ity in Maryland is Edgewood Arsenl.
To go on with my description of biological agents, I was saying

tlt beaus it, is ltnclasihflea, Field Manal 3-10 does not refer tvi
actual biological agents. Nevet.heh\es the information given for the
three hyl rthetical agents m1ay 111 be taken as illustrative of the prop.
-erties to )e expected for aetuail! biological agents. tO)ale 5, from that
manual, "I ypothetical Anti-Personinel i ological Agents and
Delivery Sygtemis, taken from Field aul 3-4It, is lpli\qentedl as
ap ndix I to my st4itement. (SLi Ip 25.)

I might add that in an earlier edition of Field Manual 3-10-
namely, in the edition of February 11)62-detailed informal ion is given
for the carrying out, of a biological attack. A series of graphs or mono-
grams is presented there which tell how many biological agent bomb.
let, iust. be dropped by an aircraft, to cover a given area under given
.conditions of daytime or nighttime, type of terrain, et cetera.
[Deleted.]

JIOLOGICALA WEAPONS INQUIRE SOPISTICATEI) EFrOtIr'I

Senator SvMINO'rON. Doctor, if this is true, after we spend millions,
if some, country got angry, all they would have to do is take a rootn
and walk out, and the ne-xt thing you kmow everybody starts dying;
correct.?

Dr. MEsELSON. Not really.
Senator SYMINOTON. Why not?
Dr. MFStLSON. That is a widely held impression. But making a bio-

logical weapon which would have a predictable effect requires a sophis-
t icated effort. [Deleted.]

Senator SYMINGTON. You mean Switzerland or Israel wouldn't
know how to do it?
Dr. MESELSON. They would not, ktow how to prepare a biological

weapon that would have any reliability, in my opinion.

Senator SyMINOroN. Neither Switzerland or Israel?
I)r. MAESEtSON. I doubt it. Not unless they committed themselves to

a large research and testing effort.

Senator Smiawoow. That is the first optimism heard this week.

EXPLOSION OF A BIOLOGICAL WEAPON

The CmAtrMN. Let me ask you one question in cotneetion with
that: Supposing instead of a megaton nuclear bomb in the war-
head of a Minuteman we explode the equivalent weight of anthrax
or whatever is most effective, 1 or 2 or 10 miles above a country, let's
say Russia, what would be the effect of that?

br. Mi.:sEJLso-.;. The answer, Senator, is that nobody knows today.
It, iight be highly lethal over thousands of square miles. It might
k~ill nobody.. We just don't know. I might point out though that even
if it were liighly lethafl, such a, weapon would have no effect wbatso-



in reducing the ability of the enemy to shoot missiles back at us
unlike a hydrogen bomb, anthrax doesn't damage militaryhlst alia! olls.

Senator SYMINOION. Yes, but you don't know. You can shoot it,
hligh, So you wouldn't know of a burlst.

D)r. MESELS.sx It, might kill at lot of people but, deletedJ, there is
nto collnterforce capablility inl at biological weapon. Y Oil Cannot reduce
nticlear damage to your own comtllry.

Senator SVMn'INO N. If I follow the Chairman, that 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-
litiide explosion would I far higher than the Sprint could go.

lthe (1 t,\tMnmn. You know about, the debate going on about tho
AIM ? It occurred to tme that. if the Russians are really trying to do
what the Secretary of Defense says which is develop a irst strike
capability, which means the Idhvsial dt\ auction of our country, if
that is their purpose, then wouldn't it, be just. a simple], or maybe
simpler, for then to ,xmd over .enough anthrax, p art icularly over our
popullated areas, tild explode it.? What. are t'he probabilities, if you
exiled one over New York City or the eastern sealmard 1 Would it
have an effect., or not,?

1)r. M.".OSN, To do that would be even more foolhardy than to
attack the United States with nulear weapons for the reason that any
biological agent takes a while before casualties xgin to appear. Like
any disease, you have to cathll it, it. has to incubate, before the (lis.mse
comes out.. ft mean whole days would elalpse between the time a
colntry knows that, something is wrong, and tle time that people
start dying.

Seilattor SYMINGN'ro. SO?
)r. MlsELsoN. In those days we could fire all tile missiles we have

a tle Soviet ITiiohl. In otller words, they would not. ill any way
degrade 0ir ability to retaliate against them b using a biologic l
wieapol. Biological weapons do not. damage missiles. Moreover, even
after a 11W attack hadt inflicted its casualties, the survivors could
lamch a mlear retaliation.

SellitOr SYMINUTON. llow would you know they had done it?
)r. ,M sELsoN. 1)one w'hat, Setor?

Senator SvmlrroN. How would you know who had fired it as more
Itimd more til it ions get tile 1)0o1l?

l)r. ME81s3,soN. How would anyone know where any missile came
from? I don't know the answer to that, question.

Senator SvytNrxowr. Well, that is a good answer. Nobody would
kitow if you 1ired one from a submarine iO miles south of Hlawaii.
There was a lot of discussion ini World War 1I about destroying
crops. In that, case it, would be an airplane. I would think a missile
would be a very simple way. You (lout have the giant ic noise, et
cetera, plus all the reaction of a mclear explosion, But you spread
Ihe germs arounId in an explosion.

)r. MAsEsoN. Let mie pit. it. this way: I certainly agree that. you
might kill an enormous fraction of the Ipopulation with a biological
weaiponi.



STII.VI'I"1I V.'ALUE OF' BIOLOGICAL WEAPONS

I also believe, however, that. as strategic weapons go, these are
ridiculous Weal)0ns, ridiculous because they in no way would reduce
the ability of the Country alttaeked to retaliate with nuclear 'missiles,
and fipy also might not work.

You point out if the United States wvete attacked, we might not
know who attacked us, but the problem of the enemy is a little differ-
ent. Their lroblom is that. the U united Slates might know who attacked
then or might. assume who is wits, in that. case, they would be facing'
the United States with all of its gigantic nuclear might fully intact.
It seems to me it would be absolutely lunatic to launch at biological
warfare attack on a nuclear power.

The CuAlIMAN. Is it any more lunatic t hali launching a nuclear
war h'lley are both lunatic.

Dr. MEsEisON. I just meant to point out that a biological wealpon
does not have any counterforc, etipability and that it is highly un-
reliable. It does not damage the other side's retaliatory capability. You
do not dantage Soviet missiles with biological weapons nor they our
missiles with their biological weapons.

Senator SYMINOTON. iteresting. You get to the question of gradua-
tion, if von are not in a nuclear war an( have no agreement on other
things. kome might attempt it on a reliatively modest scale, take a tap
at Berlin or something. They might attack crops; then there might
be an argument as to who di(l or didirt do it, and you would have to
prove it. You wouldn't hear any explosion at all at'high altitude.

Dr. Mh:sv.LsoN. As You go down the scale, the opportunities for
smaller scale offensive actions with T1W becomes realistic, but if you
are talking about major strategic threats among nuclear powers, I
t hin k biologial weal)ons are useless and foolish.

STIITA'EOIC VALUI OF, 
A (AlIENi('iATA oft OLO(T(AC WEAPON

The CHIrMAN. Would you say the same about a chemical weapon?
Dr. MEsELSOr. Yes.
Tihe CHAII MAN. Even with instant. death ?
Dr. Mr.smsoN. Yes, for the reason that chemical attack would leave

clear weapons intact. Also, it takes, weight for weight, a lot more
for a ('henical than it nuclear weapon.

The CTIMIIMAN. It does?
Dr. MzspLsow. Yes.
Again, the chemical weapon does not destroy the enemy's missiles.

presuming they are in air-conditioned shelters. They are not good
strategic weapons unless you don't have any nuclear weapons. For
power lacking nuclear weapons, it is a different story. The se weapons,
in my opinion, hold certain advantages for poor countries, small coun-
tries, who might not have nuclear weapons-but not for nuclear powers.

The (tTATRMAN. Tktq assume there is a nuclear xehange. And let's
assume, for pul'oses of argument, that the Russians would like to take
over the ITIlit(l States, which qore neol)lo believe. Not destroy its
factories, it real estate, or itN nlv'ieal pronerties, but jut. get, rid of
the people. TIf that is their objective, this would be the way to do it.



lDr. Ml:sEIoSoN. )oes any.volle seriously believe that our strategic
forces would retain unu sed in a Case like that?
Tie C,III.Niu N. 1 was assuin,_,' they could find a way of delivering

a. chemical bom1b without precipi'tatiigit a nuclear wil.: 1 (ont know
whether they can or not. We haven't gotten to methods of delivery.
Ym vill have to enlighten us.

Oro ahead. this is very interesting. I didn't have any idea what. this
wits all about. Go ahead.

Senator C.%si:. 'oull you just keep in mind, Mr. Chairman, the
possibility of this beiu'l'oi)sideired its it retaliatory weapon rather
than as afi,'rst, strike weapon?

)r. Mhs'IsoN. Yes.
Senator CAsiE. Might there not, be some considerable importance to

ti1t ? If a country had no nuclear retaliatory capacity, this might still
pirovide ai retaliation whieh would be a check against a first strike by
tli, ot 1her side?

)r. MiAsmPSON. Yes.
'l'hT C11AmIrMAN. Is that trte?
)r. MEs-,soN. I think for a country that has no nuclear weaponsbiological wveial)ns

EFFECTIVENESS OV AN ANTiiRAX BOMB

IM CHIRmAN. The )oilnt, if I understand it., that he is making is
this: we hmave been saying we are not going for a first. strike, we have a
defensivee nuclear ldeterrelit. c() oul say, then, "If you attack us we
will really raise hell with you, and among other things we will use
chellllca l weapolls aj(lig with iulear." You said that it takes more
weight for chemical. Whatt about. biologwal ? How would the equivalent
weight, let's say, of anthrax deliered in Moscow, compare with the
(lestruictive capacity of nuclear weapons as far as the population is
cou(,erned ?
Dr. MESELSON. Nobody can say today whether an anthrax bomb

would work or not work.
T0he CHAIMAN. Assuming it will work.
Dr. MAfs~rsoN. If it did work, then the amount required could be

much less than the amount of nuclear material required to attack the
same area. However, you still have the weight of the delivery vehicle
to contend with, and w len the vehicle weighs much more than the war-
head, then fractional savings in the warhead size don't matter.

Thermonuclear weapons are already so compact and so lightweight
that further reduction in warhead size that might be offered by biolog-
ical weapons, especially keeping in mind that nobody can tell whether
they would work or not, is not too meaningful.

'rhle CHAIRMAN. They will be able to make them work as well as,
others, won't they?

l)r. MEs soN.' No.
T0he CHAIRMAN. Why not?
Dr . MFsI,so. Because the response of the human body to a micro-

organ ismn is far more uncertain than the reaction of the human body
to heat, blast fnd radiation. We can't be sure of the result of placing
bacteria in a human lung. It can vary enormously. That bacterium is
a living creature. It can be ill or well, you might say. It might be
infectious or it might be harmless, depending on many things.
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The (u.\IlMAn. changee in hours might change its habits.
Dr. MESELSON. Tihe atmosphere.
The CAMIMAN As it. does us.
l)r. M:sEmLsoN. I wish to emphasize that biological weapons-
Smitor CAsE. There is a ditlerence between biological and chemical

agents.
Dr. MIN.S.LRON. Yes, chemicals are a different matter. The effects of

chemical weapons are not as ditheult to predict.
The CHAIJRIrAN. Go ahead.

NY VII'NTI AL A N'TICIIOP BIOLOGICAL WEAPONS

)r. MESESON. Not considered in F1M3-1.0 are tie potent ial antiereop
biological weapons. Chief amllong theso are rice blast., ItId wheat rust.
These are fungal diseases of rive and wheat thait cause comsiderahhe
(a milago to (,ops iII the world today. Their elfectiveness in any given
application would be diciult to predict, due to variable resistance of
d'l|i' hit plant strains and other technical factors. Potentially, how-
ever relatively small quantities of anticrop liological agents may be
capable of devastati ug very large areas of croplaud.

The CIIlllMAN. Because" once it gets started it, spreads.
Dr. MSt~son. It. spreads, and very little might be nieded on each

plant, so little tlat if it really worked you wuhln't need much to
cover a big area.

Senator CaS. Sparrows and starlings or things like that, or tilegyl S5y nioth.
Dr Mfmm[,so. Fungi, of course, are very much smaller objects, tiny

particles adrift in the airl, spores.
If I were to eontinue with this prepared testimony, Senator, it would

[deleted] be a rather general discussion of the policy implications of
chemical or biological weapons.

The CIair rAN. GO ahead, it is leW to Me.

(ilNiVA PRlO''OCOL (1 1 925

D v. MH:SEmSON. half a century has passed since the Worlds only
ama jor outlreak of poison gas warfaire. Large-scale, germ warfare has
never beell attempted. Gas and germ warfare are ex licitly prolibited
by international law in the Geneva protocol of 1925.

The CuATRIUAN. Did we gi n that?
Dr. Mvsl"'lsoN. We signed it but did not ratify it. I would like to

describe the history of that protocol.
Tihe ('l, MN.I wish you would. We are only signatories; we did

not ratify.
l)r. MESELSON. We did not ratify.
The CITARIMAN. Iow many did?
Dr. M1msmsoN. Over 60 now. All members of the NATO alliance

exejt ourselves, all meml)ers of the Warsw Pact, Communist China,
S. tile itmidistrial powers except us and Japan,

'he CIAtrBtAW. Including RussiaI
Dr. M11SELSON. Including Russia.
Senator CAsE. Is it regarded as being in force among those nations

that did sign it?



l)r. MEsELSON. Yes it is, and some U.S. officials have expressed the
opinion that it now constitutes conventional international law binding
even on those countries which have not ratified it. I am not sure if that
is the uamnimous opinion of experts in this field.

The CHAIRMAN. Will you come back to that later?
Dr. MEsELRoN. I will come back to show-
The CHAIRUAN. All right, go ahead.

'ONSIl)ERATIONS IIEARIN ON FORMATION 01" CB WEAPONS POLICY

I)r. MESmvsoN. 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 Ethiopia, that was the use of mustard gas by
Mussolini against the Ethiopiani in the 15)30's and in the Yemen. In
Vietnam, the I Inited States has )een employing a powerful but gener-
ally nonlethal antiriot agent, maintaining that the protocol does not
forbid it.

Wheln compared wvith the recent history of other forms of war-
fare, the record shows that. the governments anid peoples of the world
hlave (,om( to l) ria ice aid exl)ect a degree of restraint against the use
of limtieal amd biological weapons not found for any ether'class of
W(,I P0111, except lca ' (i's. 'lie chief factor j ust ifyin~g hat restraint
is liT sanie for hoth l nch-a r a1d CB ware fare-aplreheiision that,
O(oleg l, it voIld open !) anl unfaimiliar and highly Unlpredictlable
(l,1i1':ioi1 of warfare tillit might lead to the extermiation pf very
Dirge numbers of troops noI d civilitlans, especially one's own.

iW:8ITt1'CTiEINESS O ('11W

l)est iiet itss of C13W. Thlere is 11o doubt that existing nuclear
wve'n imin would destroy eni ire 1)opuhltioms. Although the performance
of clniei('al fid biological wvell iponls ill i -11ny p1rlietifilr attack would he
less predictable than that. of clear weapons, they too have very great
Iolcalti l for mass killing. The most effective "ilthod of str'a tegi
(CBW attieck wwold pl resumably eilitil the production, I)y bombers or
niissile.;, of a cloud of toxic 0r infectious material (wtr o' upwind
from a target to le inhaled or absorbed through the skin by persons
in the attacked population. Although masks, protective suits and spe-
cial shell ers can provide etretive Protevtion ugaitist kno'i (,heli('al
alnd biological agents, tie (,loud would readily pellet rate dwellings and
other orinary st r('t ures.

The CItrCMATN. Could you say that about a bomb shelter, tdo?
l)r. MPRsmsmo. If the )omub slater were air conditioned it woul( be

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

The CrAIRIM.N. Would an ordinary air conditioner filter it out or
would it have to bo a special filler?

Dr. Mr:sm,son. A special filter would 1)0 required.
The CHAIRMA . Which (to not now exist in ordinary places?
Dr. MfSESON. No, they do not.
A at tack by a single hlomber dispenisinlg one of the more deadly

lierve gases (o'dd kill most n)rotected pei'sons within an area of at



least 5 square tiles, this leing tit' size of tlhe zole of high iiiorality
caused by the H'iroshinma and Nagasaki atoinic boillbs.

Seualor C.%sr.. 1How1 long lid that attack take?
Dr. MESFSOx. How long before the deaths resulted ?
Senator C(,sE. No, how long would the attack tNke? Would it have

to dro) only one thing or would it have to go back and forth over the
target ?

Dr. MI:si.sox. If one had bomlbs designed to release many little
boiblets, as they are called, then it might not require going Ialck
and forth. If a spray tank were used it would r(uire spraying a long
line which the wind would then carry over the target.

Going back and forth, if you can produce a line of spray, wouldn't be
Ilecessa ry.

Senator McGEE. *What would be the time, Doctor, then, to follow
up the interl)retation of his question originally, before its inhpact
would be registered?

Dr. MESEIJSON. I would say something like anl hour lefore the full
casualty level was 'eached, but, many deaths would occur sorner.

EFFEMr oP WEA'rI Eit COmlrioNs

It also depends on the wind. If there is no wind, tihe gas cloud is
stationarv. For persons within the ('loud, each breath brings in a1
additional dose so that even a relatively low concentration of gas can
kill, over time. If there is a high wii'd so that the cloud passes by
quickly, then either one gets a lethal dose in those few minutes or
the elud is gone and one (foes not have a lethal dose. The effets of bio-
logical and chemical weapons depend very much on winds and weather.

Senator MCGEE. May I say,.as I am sure the Chairman has already
observed, this gives you an eerie, creepy feeling that just, rational men
would be talking here in these terms. It makes it sound like the science
fiction that we used to make fun of not vearv many years ago.

Dr. MEfsELsoN. True. But I believe, Senator, that it is very im-
portant for civilians, and especially for the Congress, to review our
chemical and biological weapons programs and policies.

Senator McGEE. I understand that. That is why it is wise we are
having this dialog here. I merely say it gives you a creepy feeling.

The CHAIRMAN. Go ahead, sir.

TOXINS

Dr. MAESELSoN. Although nerve gases are among the most poisonous
substances ,known to be suitable for military use, it may well be pos-
sible to devise weapons containing far more poisonous materials, per-
haps toxins or related substances. Toxins are poisons made by living
creatures, such as bacteria. An example is Botulinus toxin.

The CITAIIMAN. What is that?
Dr. MEFsETsoN. Botulism is a disease caused by a protein a toxin,

made by a bacterium which you can grow in spoiling food. There was
an outbreak of botulism caused by spoiled tuna fish in Tennessee a few
years ago.

The C4-AIRMAN. Is it deadly?
Dr. MESELSON'. It is highly deadly.



Tile CHAIRMAN. Whilt is the ditterence between it and a germ,
why (10 you call it a toxin?

Dr. MESESON. It is a chemical made by a germ. It is not living, it
is a product.

The CI[AIMAN. It is not Iiviing?
l)r. MESELSON. It, is not living. It is a product made by a germ, a

)Oisonlous product made by a germ.
Senator (1sAE. I-low does it operate on the human body?
Dr. MEsELsoS. It is a nerve poison.
Senator CAsE. Nerve poison?
1)r. MAs'I'soN. Yes.
'Ihe C* '11 mIM,N. OW (10 Nyu distinguishh it from a nerve gas, just

because of its origin ?
1)1'. MESELSoN. 'Yes.
Senator A] IEN. .luist like bugs make honeydew. It is it good sound-

in name 111bu it is still hug juice.
I 1 e CAUIMAN. I didn't know what that word meant. I thought it

meant , just a poisonous substance.
Dr. A3,sF.Lso,. No, a toxin refers to a poisonous substance 1made by

a living organism. A poisonous substance made by a rattlesnake is
called a toxin and poisonous cheinicals niade by fisli tire called toxins.

The CHAIuRAN. I see.

MEANING OF TEHMN "NERVE AS"

Senator CsE. Just to refresh my memory, what does nerve gas
mean ?

1)r. M sEi:soN. The tern "nerve gas" is used to describe the class of
phosphorous-cont a ining poisons first developed by Germany in World
War II. These act to poison the nerves of the hunan body, and they
cause death. They call be synthesized in factories. They are not pro-
duced by living organisms.'They are rather like some commonly used
insect iciles but much more powerful.

Senator C,\ s. Do they kill these nerves that we have?
Dr. MEsrsLsoN. Yes.
The CHAIRMANT. Almost instantaneously.
Dr. MF.s,soN,. Yes, the nerve gases kill almost instantaneously.
Senator CAsRE. 1 fOw is it done? By causing an explosion of the cells

or how?
Dr. MENELso,. It works this way. When a nerve impulse travels to

a muscle to tell the muscle to contract, something has to turn the im-
pulse off, to tell the muscle to sto') contracting. Nerve gas poisons the
mechanism by which tie impulse is turned ot2 Death due to nerve gas
results from "the simultaneous contraction of all muscles in the bloy.

The CIrATRMAN. You are just tied up in a knot?
Dr. ME, sEi-soN. That is right.
Senator CASH.. I have to have this explained once every 2 months,

I keep forgetting.
So it actually makes the victim appear to be in paroxysms?
i)r. M1rsE~soN. Spasms, yes, although I had not plan ned to go into

that.
The CH,1 .AN.,,. W hy not,? It is interesting. I had never heard this

explanation before. I didn't, know what. a nerve gas did.



Senator CASE. I remember you talked to us about this before, but
it goes out of my head.

T11 CHAIRMAN. When did he talk to you about it?
Senator CASE. He had lunch one time with a group of younger

members of the Senate, Bill. We were going to get into it andwe did
start, I believe, at that luncheon.

HOW BOTULISM OPERATES

The CHAIRMAN. Go ahead, it is very educational. I didn't know that
was the way nerve gas operates. How does a botulism operate, what
does a toxin do?

Dr. MESELSON. How botulism works is less well understood. People
(ro into a sort, of trance as a result of botulism poisoning and ultimately
5ie but it is a much slower process unless the dose is very high.

The CHAIRMAN. But you don't know any cure for it once you are
exposed or get it?

Dr. MESELSON. There is a possibility of the administration of anti-
serum against it once you have got it. How effective this is, I don't
know. Botulism isn't too common.

I believe that when some persons ate poisoned tuna fish in Tennessee
not long ago, they were given antiserum. I don't think anybody was
saved.

The CHAIRMAN. Did they die?
Dr. MESELSON. I am not certain, but I believe they died except for

one elderly lady who survived, who may have eaten less of it.
[Deleted.]

The CHAIRMAN. This is an area that is rather hard to carry on by
laboratory experiments. One doesn't find subjects willing to try it.

Senator CASE. I was going to ask you about that. Do the armed
services go into this with animals?

Dr. MESELSON. Yes, extensive animal experiments are conducted and
it is also possible to do experiments on human volunteers if therapy is
ready at hand to treat them.

The CHAIRMAN. There are a number of rhesus monkeys they are
working on at Detrick now. They have to use very special monkeys,
that cost $75 apiece, which come from India. I suppose this is because
they are most similar to humans, is that right,?

Dr. MESELSON. Yes. Conscientious objectors often volunteer for ex-
perimental purposes, and there is even a society of those who have done
so. They have a newsletter.

The CHAIRMAN. What do they call them?
Dr. MESELSON. Many of them are Seventh Day Adventists. I have

forgotten the name of their group.
The CHTAIRMAN. And they serve as guinea pigs for this purpose ?
Dr. MESELSON. Yes.
The CHAIRMAN. Why do they do that? Do they wish to promote the

understanding of these diseases? Do they feel it will serve the cause of
peace?

Dr. MESELSON. I don't know.
Senator CASE. It isn't limited only to this, it is all kinds of medical

research.
The CHAIR-MAN. Not just germ warfare?



Senator AIKEN. Radiation 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. No. Viruses are germs.
The CHAIRAN Iw. Do you come to those later?
Dr. MESELSON. They are included among the agents I mentioned

earlier. For example, Venezuelan equine encephalitis is caused by a
Vir~us.

The CHiIx'nMAN. I see.
Dr. M[ESELSON. And that is a
Senator McGEE. Is it incapacitating in other ways [deleted] or just

discomforting?
Dr. MESELSON. It is highly incapacitating. In nature, it [deleted]

is transmitted to man by mosquitos.
Senator McGEE. I see.
Dr. MESELSON. It, 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 CHAIR-MAN. Congressman McCarthy, this is a very informal
meeting, a kind we don't usually have. If you wish to ask questions,
you are free to do so. You are a pioneer in this area so far 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 great 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 CHAIRIAN. He described that.
Senator CASE. Did you?
The CIIARMAN. He said two of the standard agents are tear gases.
Senator CASE. How they operated in the body as opposed to the way

nerve gas does?
The CHAIR31N. All right.. What does it do?
Dr. MESELSON. IWell, 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?



Dr. MESELSON. Mace contains ordinary tear gas, CN. That is its
active ingredient.

Senator CASE. Just a heavier dose?
Dr. MESELSON. It is a heavy dose because it is contained in a liquid

solvent that can form a jet that impacts directly on the face. Before
normal instincts tell you not to inhale, you may have already got a
lhngful of it.

Senator CASE. Except for some unusually susceptible people, or
people who are suffering from something, it is not ordinarily lethal?

The CAIRaMAN. Doctor, let's see. This is very interesting and this
takes time.

Senator AiKEN. This is not classified.
The CHAIRMAN. This particular questioning is, but not his state.

ment. Go ahead, Doctor.

EFFECTS OF BIOLOGICAL WEAPONS

Dr. MESELSON. Yes. Although nerve gases are among the most
poisonous substances known to be suitable for military use, it may
well be possible to devise weapons containing far more poisonous ma-
terials, perhaps toxins or related substances. Weapons based on such
superpoisons might become as destructive to unprotected populations
as thermonuclear weapons of equal size.

Poisonous as nerve gases are, virulent micro-organisms and viruses
can be a million or more times more so, in terms of the amount that
can cause incapacitation or death. Although many infectious agents
are rapidly inactivated or lose their virulence when dispersed in the
atmosphere, this obstacle to the development of biological weapons
can probably be circumvented or overcome with sufficient research
effort. If so, biological weapons could surpass thermonuclear bombs,
in terms of the area coverage possible for a weapon of specified size.
However, even after very extensive research, the performance of
biological weapons is likely to remain subject to great uncertainty.
Their effects would depend in large measure on poorly understood
and highly variable factors that determine man's resistance to infec-
tion. A biological attack intended to be highly lethal might actually
kill very few persons, and, conversely, an attack expected only to
cause temporary incapacitation could cause high mortality.

Although biological warfare agents might be chosen from among
those that are not highly contagious under natural circumstances, this
would not preclude the unexpected initiation of a widespread epi-
demic under the very unnatural conditions inherent in military use.
Indeed, it is possible'that bacteria or viruses disseminated in an aero-
sol cloud could subsequently emerge from the exposed l)olulation of
humans, insects, birds, rodents, or other animals with increased per-
sistence, contagiousness, and virulence to man. Large-scale operations
in regions populated by many persons or animals would be more
risky than small operations in desolate places, and viruses might be
more hazardous than bacteria. However. we cannot evaluate the risks
with any confidence in any of these situations. Therefore, the field
testing 4f live biological weapons, and especially the outbreak of ac-
tual.biological warfare, would constitute a menace to the entire human
Species.

[Deleted.1



REVIEW OF CBW POLICIES NEEDED

Mr. MCCARriY. Senator, I wonder if I could, on this earlier point
that Dr. Meselson made-in a meeting I had with Dr. Meselson, I
asked someone from the executive branch if there had been a high level
review of the total picture of our chemical and biological warfare
policies in recent years, and he said to his knowledge there had not
been except for the use of tear gas. I might say there, too, just to
supplement what you said, that we have a letter from Deputy Secretary
Vance, to Congressman Kastenmeier in 1965 that states that three
agents were shipped to Vietnam and that they were used on X, Y, and
Z dates; and the places were mentioned also, and they included the
more basic Adamsite which is called-

Dr. MESELSON. DM.
Mr. MCCARTHY. DM.
Thie CHAIRMAN. Go ahead.
Dr. MESELSOX. I would like to express the feeling that in a way

the Defense Department is givn a really impossible job, to guarantee
the security of the United States of America. In today's world nobody
can guarantee the security of a country. Even if they try their best
there are going to be unanswerable or almost unanswerable questions.

The CHAIRMIAN. When were they given this job of guaranteeing our
security, and especially an exclusive guarantee, because I detect from
the Secretary of Defense's attitude that he believes he has some very
special responsibility quite different from the Members of the Senate
in regard to security. I didn't know the Defense Department had to
guarantee it absolutely. I agree with you it is impossible, but the task
goes far beyond just military means.

Dr. MEsEisoN. I should think that in performing their tasks they
could only be helped by the kind of independent review which is
available from concerned citizens and from the Congress, and, in that
spirit, I believe that the United States could do itself far more harm
than good by continuing some of its programs, some of its policies,
in this area of chemical and biological weapons.

The CHAIRMAN. I agree.
Dr. MESELSON. That is the spirit of my comments.
The CHAIRMAN. I agree with that completely.
Senator AIKEN. Can I ask a question? Do you know of any virus

that attacks both plant and animal life alike, a single virus?
Dr. MESELSON. I cannot think of any virus that attacks both man

and plants.
Senator AIKEN. I know that if you take plants of different varieties

of the same species, one will be very susceptible to a virus and another
variety of the same species will be immune to the same virus.

Dr. MESELSON. Absolutely.
Senator AIKEN. And I think you might learn something from

studying those plants.
Dr. MESELSON. Yes.
There are some viruses that attack insects and plants, and insects

iire animals. So, yes, there may conceivably be some viruses that attack
both higher animals and plants. But I do not believe that any are
known today.
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UNCONTROLLABILITY OF CITE3ICAL AND BIOLOGICAL WARFARE

I would like to make some remarks about the uncontrollability of
chemical and biological warfare.

A major uncertainty in predicting or controlling the course of
CBW, once it is begun, would arise from the great variety of pos-
sible weapons and targets, from the incapacitating to the highly
lethal anct from the local battlefield to entire continents. Once begun
at any level in earnest, it would be very difficult to predict how far
CBW might go. Distinctions and stopping places would be very dif-
ficult to define and to keep. The preparations and training required
for one form of CBW would facilitate and therefore tempt escalation
to larger scale and more deadly CBW operations. The breakdown
of barriers to weapons once regarded as illegal and peculiarly un-
civilized can inspire and encourage methods of warfare even more
savage than those underway at the time.

The vulnerability of troops or civilians to CBW attack depends
very much on the availability and effectiveness of protective fa-
cilities, the rigor of defensive training and discipline, and the per-
formance of early-warning systems. All of this may act to place an
unusually high premium on surprise or clandestine attack and on the
use of novel or unexpected agents or means of dissemination. Once
the effect of surprise has worn off, however, and defensive precau-
tions have been instituted, CB warfare might continue on a large
scale but with relatively inconclusive effects until new weapons are in-
troduced or until conventions against the attack of previously invio-
late targets are transgressed.

The difficulty of allowing the limited employment of gas without
running the risk of bringing the whole chemical and biological arse-
nal into use has been concisely stated by T. C. Shelling in his book
Arms and Influence (Yale University Press, 1966), and to quote Mr.
Shelling:

Some gas raises complicated questions of how much, where, under what cir-
cumstances; "no gas" Is simple and unambiguous. Gas only on military person-
nel; gas used only by defending forces; gas only when carried by projectile; no
gas without warning-a variety of limits Is conceivable ... But there is a sim-
plicity to "no gas" that makes It almost uniquely a focus for agreement when
each side can only conjecture at what alternative rules tile other side would
propose and when failure at coordination on the first try may spoil the chances
for acquiescence in any limits at all.

GENEVA PROTOCOL PRINCIPLES GENERALLY UNDERSTOOD

These principles appear to have been understood by the leaders of
both sides in World War II, during which neither lethal nor non-
lethal gases were employed. At the outbreak of the war, both sides
exchanged assurances that they would observe the Geneva Protocol of
1925, that is, Germany, France, and Britain, exchanged such assur-
ances.

Later when the United States became involved in the war, Presi-
dent Roosevelt declared 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 state categorically that we rhall under no circumstances
resort to the use of such weapons unless they are first used by our enemies.

Although many rules of war were violated in that conflict, it is for-
tunate for all sides that the rule against gas was observed. Germany



had secretly developed and produced a large quantity of nerve gas. Al-
though the Allies had no weapon of comparable deadliness, they could
have produced vast quantities rather soon after becoming aware of its
existence. Since the previous restraints against anticity warfare had
already broken down, the introduction of nerve gas in the midst of
World War II would almost certainly have caused a death toll vastly
greater than it was.

I feel, Senator, that I perhaps should now depart from this prepared
testimony, because I would like to talk about U.S. policy from the time
of World War II until the present regarding chemical and biological
weapons and I fear that since time is passing I should move to that
subject now.

The CHAIRMAN. All right. The remainder of your statement will be
included in the record at this point.

(The balance of Dr. Meselson's statement follows:)
Chemical and biological weapons by their very nature are suited to the attack

of large areas; their natural targets are people rather than military equipment;
important military personnel can be equipped and trained to use protective de-
vices far more easily than can civilians. For all of these reasons, civilians are the
most natural and most vulnerable targets for CBW attack. If the barriers against
CBW are broken down, civilians are likely to become its main victims.

THE MYTH OF HUMANE CBW

It is well known that some chemicals such as tear gas are able to incapacitate
a man for a short time with little risk of killing. Some people have concluded
from this that the introduction of non-lethal chemicals and even of biological
weapons thought to be non-lethal might actually make war more humane. The
argument has shown considerable appeal both for thoughtless zealots who wish
to advance the practice of CBW in any form and also for persons who genuinely
hope to make war less savage. Although it is true that some chemical warfare
agents are relatively 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 trigger the use of lethal CR
weapons.

It is naive to expect that 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 military 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, increas-
ing the accuracy and intensity of their counterfire. It can be used to force men
out of protective cover and into the line of fire or the path of bomb and shell
fragments. Under the desperate pressures of a war fought with artillery, 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 protective cover to face attack by fragmentation bombs.
It happened in World War I when both sides used tear gas and other hon-lethal
chemicals in grenades and artillery shells to facilitate conventional infantry
and artillery operations.

In any case, if tear gas or similar agents should prove at all effective when
first used both sides would introduce protective devices and tactics, making
subsequent use of such agents much less effective. Thus, except perhaps when
they are first introduced, non-lethal chemical weapons are unlikely to have
much effect except to set the stage for more deadly CBW operations.

The conduct of non-lethal CBW can greatly facilitate preparations and train-
ing for the use of lethal chemical and biological agents. When combatants learn
to protect themselves against the effects of mild or 'conventional' agents the
temptation will be strong and the means will be at hand to experiment with
more deadly ones. During the first year of World War I both sides used tear
gas and other harassing agents until the German introduced lethal chlorine gas.
Following that, both sides tested a large number of poison gases seeking to find



ones that would be decisive in battle. The first attack with poison gas had a dev-
sistating effect. The Allied front was broken, and 5,000 of the 15,000 gas casu-
alties died. However, even though more effective gases were introduced in great
quantity by both sides, advances in defensive preparations prevented gas from
being a decisive weapon in World War I. Advocates of "humane" g~s warfare
often point out that, at least toward the end of World War I, gas produced
casualties with proportionately less mortality than did high-explosive weapons.
However, this was not because commanders on both sides wished to fight
without killing, but rather because the most effective gases then known caused
more wounds than deaths. Modern nerve gases are vastly more lethal than the
old World War I gases. Can anyone have much confidence that skin-penetrating
nerve gas would not have been used in World War I had it become available
in 1917?

CHEMICAL AN) BIOLOGICAL WEAPONS AN!) MINOR POWERS

The development and initial production of a new weapon usually requires
much greater sophistication and effort than is needed to reproduce a weapon
already possessed by another. The accessibility of chemical and biological weap-
ons to smaller powers will depend very much on the CBW programmes of great
powers and, for a limited time, on measures to keep the results of those pro-
grammnes secret. With chemical and biological weapons as with other weapons,
great powers will probably lead the way unless they deliberately refrain from
doing so.

The chemical compositions of several nerve gases are published in the open
literature, and detailed manufacturing procedures could be specified by competent
chemists and chemical engineers. Although no thorough cost-analysis has been
published, it would appear that a considerable number of smaller nations could
produce and integrate nerve gas weapons into their artillery and air forces with-
out great economic strain. Commercial transport aircraft could be modified with-
out great 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 reports that Egypt has used a nerve gas on a small scale
in the Yemen conflict.

The acquisition of nerve-gas weapons would greatly increase the destructive
potential of a small nation's military forces, but It might also greatly reduce its
overall security by provoking its neighbours to arm themselves similarly. This
they might do by producing the gas themselves or by demanding it from their
great power allies. If nerve gas warfare should ever break out between two small
states, the population of one or both could be largely annihilated within- a short
space of time, and the intense feelings provoked around the world might well
ignite a much larger conflict.

The attempt to develop biological weapons of reasonably assured character-
istics would require a costly and technically sophisticated effort and an elaborate
testing programme. Indeed, only use In war itself would provide the kind of
information that responsible military men would require before placing much
reliance on a radically new type of weapon. It seems unlikely that a small power
would attempt the development of biological weapons except perhaps as a deter.
rent threat. However, this would be an extremely risky posture for a small power
unless large powers had already legitimized the possession and threatening dis.
play or use of biological weapons.

WHY SINGLE OUT CBW FOR SPECIAL PROHIBITIONS?

As long as wars continue to be fought with high explosive weapons and
napalm, what sense does it make to maintain special constraints on CBW? The
question is understandable, but it seems to me that some substantial answers
are contained In the remarks above. We realize that 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 generally
understood. Chemical and biological weapons share with nuclear ones the
attribute of potentially overwhelming destructiveness. Biological weapons could
pose a threat to the entire human species. Both chemical and biological weapons
place a high premium on clandestine and surprise attack, thus lessening stability.
Once developed, chemical and biological weapons can be exceedingly cheap,
relatively easy to produce, and quick to proliferate. They would threaten civil-
ians especially. Their use would violate the oldest major arms control treaty
now In force.



PREVENTING THE USE OF CHEMICAL AND BIOLOGICAL WEAPONS

It is important for nations to understand that it is in their long-term interest
to prevent the use of chemical and biological weapons. A relatively 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, ironically, the nation which proposed it at
Geneva-the United States. Many of the states organized since World War 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 ratification of their
predecessors. Less than two years ago. in December, 1966, the General Assem-
bly of the United Nations passed without opposition a resolution calling for
strict observance of the Geneva Protocol and appealing for universal accession
to it. The United States and Japan voted in support of the General Assembly
resolution along with 89 other states. It is important to secure the actual ratifica-
tion of Japan, the United States. and other nations that 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 lethal chemical and biological weapons are meant to
be included under its prohibition. But great care must be exercised to make sure
that attempts to further clarify the scope of the Protocol do not result in weak-
ening its universal authority.

The Geneva Protocol is a no-first-use agreement. It does not prohibit CB
weapons production, nor does it prohibit reprisal in kind. Last July, the United
Kingdom submitted to the Eighteen-Nation Disarmament Conference in Geneva
a proposal concerning biological weapons that goes well beyond the Geneva
Protocol. Under the terms of the British proposal, states would undertake not
to engage in germ warfare of any kind under any circumstances. In addition,
the production of germ weapons would be prohibited under terms yet to be
worked out in detail. A copy of the U.K. proposal is appended, as well as a copy
of The 1925 Geneva Protocol.

TABLE V. HYPOTHETICAL ANTIPERSONNEL BIOLOGICAL AGENTS AND DELIVERY SYSTEMS
A. HYPOTHETICAL ANTIPERSONNEL BIOLOGICAL AGENTS

Time
required Length Time of

to of effectiveness
produce Percent- incapac-

casualties age of station Da NightAgent Symbol (days) deaths (days) (hours (hours) Physiological effects

Lugo fatigue .......... AA 2-3 0-10 0) 2 3 Incapacitating disease of
long duration: sores In
the nose and throat.September fever ...... BB 1-3 2-3 6-10 1 3 High fever, muscular
aches, vomiting,
diarrhea, and extreme

prostratloLTolede Infection ....... CC 1-3 90-100 NA 10 10 High fever, glandular
swelling,. coughing,pneumonia, and soreson the skin.

'3 monthia
B. HYPOTHETICAL DELIVERY SYSTEMS

Area coverage Percentage of casualties
Max range Dimensions

(Kilom- Square (Kilom- Lugo September Toledo
System eters) HOB Kilometers meters) fatigue faver Infection

Guided missile(medium). 75 High ....... 100 15.7 70 25 60
Low ....... 56 13.5 90 50 80Guided missile(heavy)... 150 High ....... 200 I8 70 25 60
Low ....... 100 15.7 90 50 80Fighter alrcraft(spray)... (3) NA ........ 1,000 50X20 60 25 50

1 Radius.

2 Variable.

Note. To be used for Instructional purposes only.



P'ROTOCOL FOR TI[E PRoIni'irrIoN OF THE USE IN WAR OF ASPIIYXIATING, POISONOUF
OR OTHER GASES, AND OF BACTElIOLOOICAL M griODS OF WARFARE, StoNED) Al

GRNX.VA ON 17 JUNE 1925
Tie text of the substantive part of the protocol reads as follows:
"Whereas the use in war of asphyxiating, poisonous or other gases, and of till

analogous liquids, materials or devices, has been justly condemned by the general
opinion of the civilized world; and,

"Whereas the prohibition of such use has been declared in Treaties to which
the majority of Powers of the world are Parties; and,

"To the end that this prohibition shall be universally accepted as a part of
International Law, binding alike the conscience and tile practice of nations;

"Declares:
"That tile High Contracting Parties, so far as they tire not already Parties to

Treaties prohibiting such use, accept this prohibition, agree to extend this pro.
hibitlon to the use of bacteriological methods of warfare 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 delegation suggested that this be extended to include bacterlological
weapons. The protocol Is In force with respect to most countries, Including the
United Kingdom, France, tile 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 ratify the protocol. Although the protocol was favorably reported by
the Committee o Foreign Relations, the United States Senate in 1926 referred
the report back to committee without giving its advice and consent to ratification.

RESOLUTION ADOPTED BY TIM GNNIOaAL AsSoxIn,Y OF THE UNITED NATIONS

The Gteneral Assembly,
guidedd by the principles of the Charter of the United Nations and of Interna-

tional law,
Considering that weapons of mass destruction constitute a danger to all man-

kind and are Incompittible with tie accepted norns of civilization,
Afrmtg that the strict observance of the rules of International law on tile

conduct of warfare is in the interest of maintaining these standards of civiliza-
tion.

Recalling that the Geneva Protocol for the Prohibition of the Use In War of
Asphyxiating, Poisonous or Other Gases and of Bacteriological Methods of War-
fare of 17 June 1925 has been signed and adopted and is recognized by many
States,

Noting that the Conference of the Eighteen-Nation Comnittee on I)isarmna.
tient has the task of seeking an agreement on the cessation of the development
and production of chemical and bacteriological weapons and other weapons of
11I1ass destruction, and on file elhnllntltlol of all such weapons from national
arsenals, as called for In tile draft proposals on general and complete disarma.
meant now before the Conference,

1. Call* for strict observance by all States of the principles 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
June 1925, and condemns all actions contrary to those obJectives; 1

2. hlvite8 all states to accede to the Geneva Protocol of 17 June 1925.
148th, plenary me,'ting,

5 December 1966.

CONFERENCE, OF TIlE Ir101TEEN-NATION COMMITTEE. ON DISAnMA H ENT

6 August 1968.
UNrrsnl~ KINOJOM

WORICINO PANEL ON MIlCROJInOtOICAL WARFARE

The United Kingdom Delegation consider that the 1925 Geneva Protocol is not
an entirely satisfactory instrument for dealing with the question of chemical
and microbiological warfare. The following points may be noted:



(1) Many states are not parties to the Protocol and of those that are

parties imany, Including the United Kingdom, have reserved the right to

use cleiciVi and baeteriologial weapons against non-parties, violators of

the Protocol and their allies.
(iH) Jurists are not agreed whether the Protocol represents customary

International law or whether it is of a purely contractual nature.

(l) Even If all slates were to accede to the Protocol there would still be

a risk of large-scale use of the proscribed weapons as long as states have

the right to manufacture such weapons and to use them aigalnt violators and

tile allies.
(iv) There Is no consensus on the meaning of the term "gases" In the

phrase "asphyxiating, poisonous or other gases and all analogous liquids,

materials or devices". The French version of the Protocol renders "or other"

as "out sinillaries" and tile discrepancy between "other" and "siniliarles"

has led to disagreenient oln whether non-lethal gases are covered by the

Protocol.
(v) The tern bacteriologicall" as used in the Protocol is not sufficiently

comprehensive to Include the whole range of microbiological agents that

might be used In hostilities.
(vl) The prohibition in the Protocol applies to use "in war". There may

therefore be doubt about Its applicability In the case of hostilities which

do not amount to war In Its technical sense.
2. It Is not to be expected that all these difficulties can he easily or speedily

resolved. The United Kingdom Delegation suggest, however, that the problem

might be made less Intractable by considering chemical and microbiological

iiethods of warfare separately. The Geneva Protocol puts them on an Identical
basis, but--

(1) As Indicated in paragraph 1(iv) above, there Is disagreement on
whether tli ban covers all agents or only lethal ones. It would be extremely

difficult to secure agreement oil a new Instrument banning the use of all
agents of chemIcal warfare, particularly as some of those agents have legit-

hnato peaceful uses for such purposes as riot control.
(11) Chemical weapons have been used on a large scale In war In the past

and are regarded by some states as a weapon they must be prepared to use

if necessary in any future war, particularly as they fear they may be used
against them. Inm any event, at the moment, they would be reluctant to give

up the manufacture of chemical agents and the right to conduct reearh
etc., lit this field.

3. The United Kingdom Delegation recognizes that verification, In the sense

1In which the teris Is normally used in disarmament negotiations, is not possible
in either the chemical or the microbiological field. The difficulty, as far as the

microbiological field Is concerned, is that the organisms which would be used are

required for medical and veterinary uses and could be produced quickly, cheaply
and without special facilities either in established laboratories or in makeshift
facliltles. As far as chemical agents are concerned It seems unlikely that states
viil be prepared to forego the right to produce and stockpile such agents for

possible use in wvar unless adequate verification procedures can be devised and

iifplied and problems of definition etc. resolved. However, the use of inicroblo-
logical methods of'warfare has never been established, and these are generally
regarded with even greater abhorrence than chemical methods. The United
Kingdom Delegation therefore considers that in this field the choice lies between
going ahead with the formulation of new obligations and doing nothing at all-
lit which ease the risks and the fears of eventual use of microbiological methods
of warfare will continue and Intensify indefinitely.

4. The United Kingdom Delegation therefore proposes the early conclusion of
a new Convention for the Prohibition of Microbiological Methods of Warfare,

which would supplement but not supersede the 1025 Geneva Protocol. This Con-
vention would proscribe the use for hostile purposes of microbiological agents
causing death or disease by Infection In man, other animals, or crops. Under It
states would:-

(I) declare their belief that the use of microbiological methods of warfare
of any kind and in any circumstances should be treated as contrary to in.
ternational law and a crime against humanity;

(it) undertake never to engage in such methods of warfare themselves In
any circumstances.



5. The Convention should also include a ban on the production of microblologl-
cal agents which was so worded as to take account of the fact that most of the
microbiological agents that could be used in hostilities are also needed for peace-
ful purposes. Thus the ban might be on the production of microbiological agents
on a scale which had no Independent peaceful Justification. Alternatively, the
Convention might ban the production of microbiological agents for hostile pur-
poses, or it might ban their production in quantities that would be incompatible
with the obligation never to engage in microbiological methods of warfare in
any circumstances.

6. Whatever the formulation might be, the ban would also need to cover
ancillary equipment specifically designed to facilitate the use of microbiologicl!
agents in hostilities. In addition, the Convention would of course need to Include
an undertaking to destroy, within a short period after the Convention coniWs
into force, any stocks of such microbiological agents or ancillary equipment
which are already in the possession of the parties.

7. The Convention would also need to deal with research work. It should
impose a ban on research work aimed at production of the kind prohibited
above, as regards both microbiological agents and ancillary equipment. It should
also provide for the appropriate civil medical or health authorities to have
access to all research work which might give rise to allegations that the obliga-
tions imNosed by the Convention were not being fulfilled. Such research work
should be open to international investigation if so required and should also be
open to public scrutiny to the maximum extent compatible with national security
and the protection of industrial and commercial processes.

8. In the knowledge that strict processes of verification are not possible, it is
suggested that consideration might be given inter alia to the possibility that i
competent body of experts, established under the miuspices of the United Nations.
might investigate allegations made by a party to the Zonvention which appeared
to establish a prinia face case that another party had acted in breach of the
obligations established in the Convention. The Convention would contain n
provision by which parties would undertake to co-operate fully in any investiga-
tion and any failure to comply with this or any of the other obligations imposed
by the Convention would be reported to the Security Council.

9. As regards entry into force of the Convention, the appropriate international
body might be invited to draw up a list of states (say 10-12) that it consider.s
most advanced in microbiological research work. The Convention might come
into force when ratified by all those states and a suitably large number of other
states.

10. Consideration should be given to the possibility of Including in the Con-
vention an ai'ticle under which the parties would undertake to support appro-
priate action in accordance with the United Nations Charter to counter the use.
or threatened use, of microbiological methods of warfare. If such an article
were included it might be endorsed by the Security Council in rather the saini
way as the Council welcomed and endorsed the declarations made by the Utited
States, the Soviet Union and the United Kingdom in connexion with the Non-
Proliferation Treaty.

HAGUE CONVENTION OF 1899

Dr. MOSELsoN. At the outbreak of World War I. there wias a treaty
dealing with gas, the Hague Declaration of 1899, specifically pro-
hibiting the use of asphyxiating or deleterious gas in projectiles.

In World War I, as you know, massive amounts of poison gas
were used. It began with the use of tear gas by the French and other
nonlethal gases by the French and Germans.'It 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 Coivention.

The CHAIRMAN. It was only the use of projectiles, not the use of
gas was that was prohibited ?

Dr. Mii:sELsoN. 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 that tear gas had been used
previously by the French.



.A great, deal of gas both lethal and nonlethal was used in World
War I.

1922 (ON FEIREN ('. ON LIMITATION Of ARMAMENTS

Ill 1922, at, the Washington Conference on the Limitation of Arna-
inents a treaty was concluded on submarines and noxious gases. The
article on gases was introduced by the United States, represented by
Senator Elihu Root. This treaty on submarines and noxious gases
prohil)ited the use ili war of poisonous, asphyxiating or other gases,
and all analogouis liquids, materials, and devices. It was a no-first-use
treaty prohibiting the use of poisonous, asphyxiating and other gases.

It, received Senate ratification with no (issenting vote.
However, that treaty never came into force because France objected

to a clause concerning sul)inarines unrelated to the question of gas
warfa re.

GENEVA PROTOCOL, OF 1925

Ii Geneva in 1925, at a conference that was initially to consider the
coiiercial sale of arms, the United States again brought up the ques-
tion of gas warfare. The question was put on the agenda and what
is now known as the Geneva Protocol of 1925 came about. The United
States signed the Geneva, Protocol in 1925 and it then came to the
Senate for its advise and consent to ratification.

Part of the Senate debate was in closed session, and I know of no
record of that. The open discussion of the protocol began with the
reading of a letter from General Pershing. I read from the Congres-
sioial Tcord of l)eceiber 10, 1926. General Pershing states in a letter
to Senator Borah of the Foreign Relations Committee:
I cannot think it possible that our country should fall to ratify the Protocol

which includes this or a siniar provision. Scientific research may discover gas
so deadly that it will produce Instant death. To sanction the use of gas In any
form would be to open the 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 contemplation of such a result is shocking to the senses. It Is unthinkable
that civilization should deliberately decide upon such a course.

Sincerely yours,
JOIIN J. PERHNING.

After the readingr of the letter by General Pershing, however, the
opl)onents of the Geneva Protocol )resented arguments that gas as
shown by the experience of World War I was a relatively humanewealpon.'It was claimed that only 2 percent of gas casualties (ied

whereas a higher percentage of casualties due to shraplnel and high
explosives died il World War I.

SENATE ACTION ON GENEVA PROTOCOL

As the (telate (levelol)ed1, it, appeared that the l)rotocol did not have
the necessary votes, and Senator Borah ldid not bring it to a vote.

The CHARMAN. It was not brought to a vote?
Dr. MESELSON. No. It was referred back to the conunittee. It was

finally withdrawn from consideration by the Senate by President
Trunan many years later along with certain other pending natters.

I would comment on the considerations of 1926 by saying that the
record shows that cas in World War I did cause a higher ratio of
casualties to death trian other weapons. There are some-



The CIIAIJMAN. A higher ratio.
Dr. I[ESELSON. Yes, that is, there was less death per casualty caused

by shrapnel, for example.
Senator AIKEN. Percentagewise?
Dr. MESELSON. The opponents of the protocol claimed that about 2

percent of gas casualties (lied and 10 percent of other casualties.
Senator &SE. You mean disabled?
Dr. MESELSOi. That is right.
Senator AIKE:N. That would not be true today, would it?
Dr. MESLSON. That is the point, Senator. If a more deadly gas had

been available during World War I, one could not have expected that
the leaders of both sides would have refrained from using it. I would
further point out that a report of the Surgeon General subsequent to
the war stated that perhaps two-thirds or more of the so-called gas
casualties were fictitious, because many men pretended gas (asualties,
or genuinely thought they had them, w~hen they didn't. Such men werechau;4ified as easualt ies ani1 hospitalized.

The CIIAIAIMAN. That was chlorine gas.
Dr. MESELSON. That was mainly mustard gas.
The CHAIMAN. I would say chlorine.
Senator CASE. Mustard falls into which category?
Dr. M'ESELSON. Mustard is a currently standardized agent, and it is

classed as a blister agent.
Senator CASE. It may be fatal but-
Dr. MEsNELSON. It may be fatal, but it is generally not considered

a fatal but rather a seriously incapacitating gas.
The treaty nevertheless went into force. It has now been ratified by

over 60 nations. Some of them in fact have ratified it since World
War II.

The CHAIMAN. Has it ever beeln suggested that we ratify it?
Dr. MEsELsoN. Yes, it has been discussed and I wouMl like to dis-

cuss that point in a moment.
The treaty has been ratified, as I said I believe before, by all mem-

bers of the Warsaw Pact, by Communist China, and by all members
of the NATO alliance except ourselves. The treaty was supported by
all of the interwar presidents Coolidge, Harding, Hoover, Roosevelt.

The CHAT,1-MN. It outlaws tie use of any gas, whether in a projectile
or otherwise ?

Dr. MIsELsON. The wording of the Geneva protocol is as follows,
and it is appended as an appendix of my statement. (See p. 26.) It out-
laws the use in war of asphyxiating, poisonous, or other gases, and of
all analogous liquids, materials, or devices.

Now, the Geneva protocol is a no-first-use treaty. It does not outlaw
research, development, or production of gas or biological weapons.
It does not outlaw retaliation in case one is attacked.

u.s. rOST-WORLD VAR II POLICY

The policy of the United States with regard to the prohibition on
gas has been different at different times. In 1956 the policy of the
United States, as stated in "Army Field Manual 27-10," page 18, this
is 1956, was as follows:



TVhe United States is not a party to any treaty now In force that prohibits
or restricts the use In warfare of toxic or non-toxic gases, of smoke or incen-
diary materials or of bacteriological warfare. A treaty signed at Washington 6
February 1922 on behalf of the United States, the British Empire, France, Italy
and Japan, contains a provision forever prohibiting the use in war of asphyxiat-
ing, poisonous, or other gases and all analogous liquids, materials or devices but
that treaty was expressly conditioned to become effective only upon ratification
of all the signatory powers, and not having been ratified by all the signatories
has never become effective.

That was the Washington treaty. The Army Field Manual goes on
to state:

The Geneva Protocol for the prevention of the use in war of asphyxiating,
poisonous or other gases and bacteriological methods of warfare signed on 17
June, 1925 on behalf of the United States and many other powers has been
ratified or adhered to by and is now effective between a considerable number of
states. However, the United States Senate has refrained from giving its advice
and consent to the ratification of the protocol by the United States and it is
accordingly not binding on this country.

VIEW EXPRESSED BY STATE AND DEFENSE DEPARTMENTS

A similar view was expressed by the Departments of Defense and
State in 1960 in response to a joint House-Senate resolution intro-
duced by Congressman Kastenmeier in 1959. The Department of De-
fense and the Department of State sent letters to the chairman of the
House Committee on Foreign Affairs. The Defense Department letter
dated March 29, 1960, opposes the resolution. I might say that the reso-
lution stated that its sponsors did not oppose research and develop-
nnt of chemical and biological weapons, did not oppose readiness to
retaliate in kind if attacked, but (did wish at a time when the budget
was in fact rising steeply for chemical and biological weapons, to reit-
erate the policy stated by President Roosevelt that the United States
would not use these weapons unless it was first attacked by its enemies.
The Defense l)epartlnent opposed this resolution stating as follows:

Similarly. declarations might apply with equal pertinency across the entire
spectrum and no reason is conceived why biological and chemical weapons should
be singled out for this distinction.

The letter goes on to develop that argument.
The Department of State in its letter of opposition to the resolu-

tioll stated-
The CIIIMnA,\w. What year is that ?
1)r. MESISON. This letter is dated April 11, 1960.
The CHAIRMAN. Yes.
Dr. MESELSON (reading):
As a member of the UN, the United States, as are all other members, coat-

mitted to refrain from the use not only of biological and chemical weapons but
the use of force of any kind in a manner contrary to that organization's
charter. Moreover, the U.S. has continued efforts to control efforts through
enforceable international disarmament agreements. Of course, we must recog-
nize our responsibilities toward our own and the free world security. These re-
sponsibilities involve, among other things, the maintenance of an adequate
defensive posture across the entire weapons spectrum which will allow us to
defend against acts of aggression in such a manner as the President may direct.
Accordingly, the Defense Department believes the resolution should not be
adopted.



I would emphasize again that the resolution did not oppose research,
development, stockpiling or use of these weapons in retaliation. It
asked only for the reiteration of our policy of no-first-use.

The apparent policy of reserving the right to use these weapons first
was again stated in a State Department historical office publication,
research project No. 449, dated November 1960, a portion of which I
shall read, which states:

The DepartmerAs of State and I)efense have expressed strong opposition to a
proposed congressional resolution that would have committed the United States
not to use biological or chemical weapons under any circumstances unless they
were first used by our enemies. The resolution has not been approved. The Presi-
dent thus remains free to determine American policy on the use of such weapons
in any future war.

AMBIGUOUS U.S. POLICY TOWARD GENEVA 1'fiOTOCOL

However, our present policy, Senator, has evolved from there. I
believe there has been a beneficial direction, and I would like to quote
from a letter to Congressman Rosenthal of New York from William B.
Macomber, Jr., Assistant Secretary of State for Congressional Rela-
tions. This is a letter of December 22, 1967. It was in answer to a letter
from Congressman Rosenthal dated December 4, 1967, and an impor-
tant passage in the letter from Assistant Secretary Macomber states:

We consider that the basic rule set forth 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 International law.

Senator CASE. What is that principle again?
Dr. MESELSON€. The principle-
The CIAM.\N. No-first-use.
Dr. MESELSON. No-first-use of chemical and biological weapons.
However, I would submit that our policy may still seem to be some-

what ambiguous. This is partly because of ouir previous statements
saying that we did not feel bound by the Geneva Protocol, and partly
because of certain more recent statements of the Defense. Department.
I would like to quote from a letter or rather from the testimony of for-
mer Deputy Secretary of Defense Cyrus Vance, which was presented
to the Disarmament Subcommittee of this committee on Febiary 7,
1967. In his prepared testimony Deputy Secretary Vance stated:

We have consistently continued our de facto limitations on the use of chemical
and biological weapons. We have never used biological weapons. We have not used
lethal gases since World War I and it is against our policy to initiate their use.

Senator AIKEN. Does that comport with Secretary Macomber's
interpretation?

Dr. MESELSON. The question that occurs to me is why the State
Department characterizes the protocol as customary international
law, binding on all nations alike, whereas the Defense Department's
prepared statement emphasizes that our policy is de facto.

Senator AIKEN. De fatoI
Dr. MESELSON. Yes.
Senator CASE. There is also a difference in the subject. Mr. Vance

doesn't say we haven't or wouldn't use tear gas.
l)r. MESELSON. That is right.



TEARI GAS

I would like to say something Specifically about tear gas.
Senator C.SF. It (loes not say that we will not use teargas?
Dr. 1Esri.Lsox. No. Our l)resent policy is that tear gas is not covered

by the Geneva Protocol.
Senator AlKEN. In this case de facto means subject to change with-

out much notice, doesn't it?
Senator (!,%st:. That is what we are doing.
Dr. MESELSON. 1 think our policy on this is illn inated by the state-

ment of Mr. Nabrit on behalf of the United States speaking before
the United Nations General Assembly on D)ecember 5, 1966. Mr.
Nabrit spoke as follows:

The Geneva Protocol of 1925 prohibits the use In war of asphyxiating and
poisonous gas and other similar gases and liquids with equally deadly effects.
It is framed to meet the horrors of poison gas warfare in the first World War
and was intended to reduce suffering by prohibiting the use of poisonous gases
such as mustard gas and phosgene. It does not apply to all gases. It would be
unreasonable to contend that any rule of international law prohibits the use
in combat against an enemy for humanitarian purposes of agents that govern-
nients around the world commonly lise to control riots by their own people.

Senator C.%sE. That is certainly the American doctrine.
Dr. M1NESELSON. That is our current position, as I understand it,

Senator.
However, I believe that Mr. Nabrit was in error to say categorically,

that the Geneva Protocol was not framed with the question of tear gas
in mind. The reason I say that is, first of all, great quantities of tear
gas were l)roduced and used in World War I. Second of all, in 1930
the Government of Great Britain addressed a question to other nations
regarding the applicability of the Geneva Protocol to tear gas, and I
have here a copy of the British question, a memorandum on chemical
warfare presented to the Preparatory Commission for the Disarma-
ment Conference in Geneva November 18, 1930. The British Govern-
ment points out that there may be some difference of opinion as to
whether the Geneva Protocol covers lacrimatory gas-that is, tear
gas--and they state that--

From every point of view it is highly desirable that a uniform construction
should prevail as to whether or not the use of lacrimatory gases in war is consid-
ered to be contrary to the Geneva Protocol of 1925.

The British Government states that, for its own part, it considers
that tear gas is prohibited. It states:

Basing itself on this English text, the British government has taken the view
that the use in war of "other" gases including lacrimatory gases was prohibited.

The CHAIRMAN. Your point is that if you use one gas it is an open
invitation to use any other. As you noted a moment ago, if you used tear
gas it would lead to the use of other gases.

Dr. MESELSON. That is certainly a hazard, and I think the question of
tear gas might be approached in the following way. The record shows
that a number of countries have stated that tear gas is covered by the
Geneva Protocol. The response to this British question was that the
following month the delegates of Rumania, Yugoslavia, Czechoslo-
vakia, Spain, the U.S.S. ., France, China, Italy, Canada, Turkey



all stated that their 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 CHAIMAN. But China has now ratified.
Senator AIKEN. China has ratified though, since.

PROS AND CONS TO USE OF TEAR GAS

Dr. MESELSON. I would like to express the opinion that the question
of tear gas might 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 other hand, it might be felt that tear gas is a useful weapon
and under some conditions might actually cause less fatalities 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 it 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. That 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 artillery 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-
t ity of tear gas is being used in Vietnam.

My point is that 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 CHAIMAN. 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. It acts-it is described-as an
incendiary.

Senator AIKX. What creates the flames?
Dr. MESELSON. It contains gasoline, jellied gasoline.
Senator AIKEN. I see.

WHITE PHOSPHOROUS CHEMICAL WEAPONS

The CHAIRMAN. What about white phosphorus?
Dr. MESELSON. White phosphorous is a chemical but again it acts by

intense burning, lodging in the skin and burning so that itis not acting
l)rimarily because oa poisonous action.

The CIAIIMAN. An no one can claim it is covered by the Geneva
Protocol?

Dr. MESELSON. It is definitely not, in my understanding. Flame
'Yea pons are definitely not covered.

The CHAIRMAN. By any agreement?



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 coitmues 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 AiiEN. 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, that is, not in order to facilitate the effectiveness
of lethal weapons. One could have various rules.

UNIFORM RULE ON TEAR GAS URGED

It seems to me that the important thing is that 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 unilaterally, 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 that they believe tear gas is prohibited by the Geneva
Protocol.

Senator CASE. Were there any dissents to that British inquiry.
Dr. MESEMLSON. The U.S. representative, Ambassador I-ugh Gibson,

stated that this was a complicated question and that he hoped it would
receive further consideration. He did not specifically say that 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 that 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 w as being
worked on by that conference, never came into effect.

Senator CASE. That you have it for retaliation, was that the
rationale ?

Dr. MEsELSON. No, the rationale was, since it was useful for pol ice
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 that 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 qmte intrigued with the
1930 discussion about whether tear gas was included. We included this



discussion in the material we placed in the Congressional Record on
April 1, 1969. I think it presents a rather con)elling argument that
the framers of the protocol intended that tear gas be included.

I might also say that we included in our material the references to
the press reports of the use of tear gas in conjunction with bombing
and artillery raids. The executive branch had an opportunity to dis-

ulte this and say perhaps the press reports were wrong. It 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. MESErSON. I don't think so either.

18-NATION DISARM1AMENT COMIMII'TEE DISCUSSION

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 referred, Senator, will presumably take
up this question. President Nixon has written to Am bassador Gerard
Smith, our Ambassador at those talks, as follows, and I quote from a
letter of March 15 from the President to Ambassador Smith:

While awaiting the United Nations Secretary General's study on the effects
of chemical and biological warfare the United States delegation to the ENDC
should join with other delegations in exploring any proposals or ideas that could
contribute to sound and effective arms control relating 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.

SOVIET UNION S USE OF CIIEMICAL WARFARE

The CHAIRMAN. In that connection, I am told that in a recent brief-
ing made to Congress, Brigadier General Hebbeler said this: "Today
the Soviet Union is better equipped, militarily and physiologically,
for chemical warfare than any other nation in tei world. And he also
said "indications are that they"--chemical weapons-"would be used
if this served the Soviet Union's purpose." What would be your com-
ment of that? Is it 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, that is obviously the best
Pol~ink that the policy of no-first-use has this attribute. The policy

of ratifying the Geneva Protocol, for example, making it clear to all
that 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



ones. Except with regard to what small nations which do not have nu-
clear weapons may be doing, I think that far more important is what.
the Soviet Union does in the nuclear field.

EXTENT 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. How would you characterize it? Is it great 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 CHAIRMIAN. Has it been at about that level for the last several
years?

Dr. MESFLSON. No, at the close of the Korean War it was much less,
I think about $10 million a year. It rose particularly in the late 1950's
and then it continued to rise to its present level. It was because of that
rather steep rise in the late fifties. I understand, that Congressman
Kastenmeier introduced his joint House-Senate resolution.

The CHAIRMAN. I notice General Hebbeler didn't mention biologi-
cal weapons. Do you think that was on purpose or simply through
inadvertence?

Dr. M.[sEiLsoN. 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 protracted nerve
gas conflict in Europe. What I am saying is: that beyond a certain
amount, beyond the amount necessary simply to let the other side know
that to start this kind of war would be-wouldn't cause anything but
trouble to both sides-

CBW WEAPONS AS SECOND STRIKE WEAPONS

The CHAIRMAN. I want to come back to this. Earlier we talked about
this as a first strike weapon and you demolished the idea thitt it is
useful because of the time element, that is, it takes too long.

Dr. MESELSON. That is biological weapons.
The CHAiRrAN. Biological weapons. And chemical weapons more or

less because they take more time compared to nuclear. But I didn't
pursue this idea of their potential use as a second strike weapon, that is
,is a retaliatory capacity. It seems to me that if we are attacked, if an
attempt is made to strike us and we are attacked first, this would still
remain a very effective second strike weapon, and, in that sense, it is a
deterrent. The theory of our nuclear strategy is that we are going to
have a second strike so devastating that the enemy will not launch a



first strike. That is the theory, isn't it; the so-called balance of Terror?
The existence, it, seems to me, of a substantial capacity to inflict

chemical and biological-we have never said anything about rad iologi-
cal, you might say a word about that before we are through-- -damage
would add greatly to our deterrent, wouldn't it.?

'Dr. MEsm1% roN. i don't think it would add anything useful, Senator.
The CJTATUMAN. Why not?
Dr. MEs.T,soN. I think that nuclear weapons are a far letter deter-

rent because they are predictable. I think that-
The CIIATRUAN. Wait a minute, let's assume you had these weapons

and they are deliverable. You see, the Secretary of Defense is saying
the Russians are going to have a capacity to knock out all Minutemen
missiles. They oare going to fire tli SS-9's at all the Minutemen, leaving
us with none. He doesnt say anything about the Polaris, but wouldn't
the existence of a weapon of that seriousness add anything to our see-
ond strike capacity, assuming that our nuclear force is incapacitated?
I donNt assume it, ;ut this is ahypotthetical I am asking.

Dr. M:srEsoN. I think if there were no nuclear weapons in I he world,
that chemical and biological weapons might be considered as strategic
deterrents. It is my strong opinion that there is not only no need but
there is really no room for cel mical and biological weapons as stra-
tegic deterrents because I think they would make the situation more
hazardous, more dangerous. There "are a number of' reasons why I
think that.

EXTE NT of, U.S. CBW, R'M'CIKPIIE

The CHIAIRMAN. You have already stated, but I don't believe you
have done so on the record, your estimate of what stmokpiles we pres-
ently have. You have an estimate, don't you? Are they substantial?

1)r. Mvsmsow. I don't have at my immediate command the exact
size of the stockpiles. I try to forget these numbers.

The CHAIRMAN. I didn't ask you the exact size, only the approxi-
mate size. Is it substantial?

In my State there is a very secret--at least to me--very large ord-
nance at Pine Bluff, Ark. I have been told it makes both kind, of
weapons. When you fly over it you can see one after another of these
"storage depots. Can't you give us some idea of the magnitude of our
stockpile? If it, is classified sity so, and we can strike it from the
record. I want to know if it is substantial.

Dr. MEssIsoi;. [Deleted.]
Mr. McCmrritY. Senator, I wonder if I could interject. here. This

numbers game, and I am sure Professor Meselson would agree, when
you get into estimating the lethal doses and so forth, you are getting
into a real numbers game. As the professor points out, it depends.

Now, Major General Rothschild, who at one time headed this pro-
gram, wrote an article for Harper's magazine that appeared-and I
have it at the office--either in 1059 or 1960, in which he stated that 6
ounces of a substance that produces Q fever would be enough to kill
24 billion people. That is a quote from General Rothschild.

Are you familiar with that, Professor?
Dr. M.svsoN. I am not familiar with that quotation.
Mr. MCCArity. It is kind of a maddening estimate.
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)r. M1ip.iJoN. ''lere are a lot. of scary things that one cun say about,
biological weapons. My view is that they are nevertheless ridiculous
wnp111s, t hat we shnuhtl1 not Collet ou te Oi the sctre studies of how if
yon spoon-feed a certain amount to ovory person ol this planet you
can kill thm. h111t. we should think about. are the realist ie. military re-
quirements of actual nations and whwthier these weapons make any

I myself do not seo any senso for the United States in stockpiling
biolo eal wealpns. I think we would do'ourlwves far more hnrn than
fMod by stunilating interest in tles weapolls hy breaking down tile
illrior' against the1. 1 thin1k we, 11e alequately s4 fe.1nrd ld, insofar

as detkrrenOIceo is fuuttt.,lil it ill, by li11weli, wemi wwhieh are
relinhle.

,rie ciutiit:%msr. You see, thie seetairy of lhweiist wats raising
great fears about. thls. That. is whl'l we are asking about, it..

1', Mtst.,IoN. But. I do not. tlhbok our country would want,---
'I'e 1 OIRMAN. I do not think we are.
Dr. MEsr1.soN (continuing). Would want to rely n a totally unpre-

diet able, weapon. It is not the kind of weapon that a lr'ge power should
consider for strategic us. However, I 1il0t, add that, once it coUlltry
advertises that it is prepared to u1e biological WeOn)onS as strategic
weap1n11 it. hns in effect. announced a program of a 1tipopu11ation war-
fall. T'1ims is to throw away ill chance of n dauage.l initing under-
stl(ling if war gets started. It seems to IIe that tis would be an ex-
1 reImly foolish thing to do.

tI.TPiuRUNT CAPAILrY OP (tIIEMIfAI. Wt.Al'ON8

Tlie C111!RAN. Wlhat you are Mying rl4 tes o111y to biological
weapons. l)oes it relate to chenlcal lealOlS as WIell?

Dr. MI'Nrasow. Since it would require far more of chemical weapons
than of nuclear weapons, and since chemical weapons also cannot pro-
vent enemy missiles from being launched against, u1s, it. also applies to
ehenieal weapons.

Only poor countries or underdevelolel countries, countries that do
not have nuclear weapons, it seems to me, could possibly see any at-
traction in chemical or biological weapons as strategle deterrents.

The C1HAIMAN. Let, 1ts aSSume we are vulnerable and tht the
Russians are going to outdo us and can destroy our nuclear capabil-
it y then you still say they have no utility.
'hr. MAFsrasoN. It you put to me the question if I were advising the

Government, and it seemed clear we had absolutely no other deterrents
and we were faced by a determined enemy, should we then develop
biological weapons as a deterrentf I would answer "Yes."'

Thie CHAIRMAN. In otier words, if Secretary fialrd is correct, and
we are threatened with their overpowering us and being capable of
taking out our iucleat deterrent, thon you would say, "Yes.

Dr. MEs8soN. I would. But I think in this matter, as I said before,
that. to consider weapon-by-weapon, asesq or sitnai.ion-by-situantion
matters is not. a good way to arrive at a policy.
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The CHAMAN. Professor, I think the whole thing is utterly irra-
tional. What I am trying to do is to elicit information to try to meet
irrational arguments. I think what the administration spokesnen
have been saying in this ABM debate is irrational. But if you are
dealing with this kind of a situation, then you have to do the best you
can with what the facts are. I do not want you to say anything you do
not believe.

Dr. MSELsoN. I would like to outline what I think a good policy
would be for the United States in this area.

SOVIET (I1iEMICAL A'N N11Mrical wHAPONs

The CIIAIRMAN. Before you do, (1o you know anything about Soviet
stockpiles of chemical or biological wetipons?

Dr. MEiurpsoN. I speit one day at the Central Intelligence Agency
quite a while ago trying to familiarize myself with Soviet capabili-ties.

The CHAXtMAN. Yes.
Dr. MAlEs.som. One must bear in mind two things regarding intel-

ligence est iam tes. One is the difference between po.qsible, probable, and
confirmed capability. If one receives, for example, an estimate that
the Soviets have so many pounds of nerve gas, one must know whet lher
this is a possible number of pounds, a probable number of l)ouids,
or a confirmed number of pounds. This is very important.

The second thing is that in the intelligence community, of course,
there are priorities. There are certain things we must obviously know
with higher priority than others. It is relevant then to ask with what
priority, how much effort has been put into finding out these things.
Generally speaking, this is a rtlatively cheap kind of work to do.
ite Soviet Union is a big country. Tihey have excellent chemists and

biologists just as we do. '1hey have, therefore, the possibility of go-
ing as far as we calI.

[Deleted.]
U.s. RATiFICATION O PROTOCOL. URGED

Dr. MAft.ssoN. It seems to me that the main questions before the
United States now as these negotiations get underway are, do we want
to ratify the protocol and what additional agreements do we want?
One can have the largest or the smallest CB establishment you like..
The protocol merely would prohibit first use. It seems to me that it
is confusing to ask in detail what is being done or what might be done
by various countries when considering the question of ai no-first-use
pledge. I think this is an important point.

Senator CASE. I think you are absolutely right about this but do
you not think under the present circumstances of our domestic
troubles-riots on the campuses, cities, too, increased concern about
the handling of nobs of people--that it would be very difficult to
persuade the Amorcan r people that the use of tear gas, which is dis-
bing temporarily, is not only 'hghly desirable but indeed humane.

To many Americans, it might be a darned good idea for a relatively
small country as we are compared to others in manpower to nnintain
such a, stockpile. I wonder, in other words, If we are not going to sell
sometliilg--

The CIAINIMAN. On a first strike policy.



Senator CAsP.. Whnt. are you going to say about a United Nations
re trying to deal with passionate people to whom rationality does

not exist, people who are drugged, people like the Japanese kami-
kaze pilotsl Does this apply where you have no nuclear weapons at
all I This is not a nsttter of national' policy. We have not sai c it. We
)alve not disnbled ourselves in nuclear weapons as against vastly
greater numbers in Europe of Soviet troops and Warsaw Pact troops
invading Western Europe, but nevertheless I think most of us are
moving In this direction.

Is it, wise to attempt at this time to draw an issue on the basis of
no gas at all?

IARIItiR5 A(INST 11. OF WEAPONS, ShOULD NOT FALL

Dr. MY.:siFro*.;. That is certainly an important subject for discus-
sion. I would suggest the followIng framework for arriving at an
answer. I think it is clear that it would not serve the interests of the
United States if 10 or 20 years fvom now we faced a world in which
the barriers against the use of elmicnl and biological weapons were
gone and they were regarded as ordinarv weapons. At all levels of
hostility I )l ieve this would create a world in which, although the
United States cou ld perhaps outimatcit ill other countries, we would
still he much worse off.

At the strategic level, it. would mean that countries which do not
now iposs s the ability t4) cause great devastntion would possess it if
fhose harriers aid restrsainits were goile .

At lower levels, even in guerrilla wars, it seems to me, that. our
position would he greatly worse than it is today if 41e harrieris against
Poison gas were dropped for this reason : poison gas is a lightweight
weapon, with a Cujal lity of covering it large are a. [Th tod.

If lightweight mortar shells containing nerve gas, for example, were
available to guierrillt forces who knew where government forces are
located, this would serve them far better titan would such weapons in
the hands of government forces, because they know where the govern-
inent forces are and the reverse is less often the case.

The CTATRUAN. Why do yOu suppose they have not used tfltn?
Dr. MF EMON. I believe thiey have not used them because the rules

of tle game have not gotten to that point. I believe if we were ever to
use nerve gas in Vietnam, as has been suggested recently in a book by
a U.S. military offlcer-all houghlhe suggested a. limited use of itU--T do
not believe we could expect the eneiny to play by the rules we set down.

Nevertheless, let me suggest that if nerve gas ever comes into'use as
napalm, artillery or other tliVs, this would place in the haildsof small
forces a destructive capability vastly greater than anything they
have now. This would also coipel the opposing forces to wear very
c .umbersome masks and protective suits.

Government forces wearing masks and protective suits would not
look very friendly to civilions., Gas would impede movenofit.. 1t would
greatly coinplicat war.

FqAlterbuiore it wuld enable guet'rillas to li'o the mobility with a
few lethal gas shells lftintuhohd njInst w.r6ity, to eate' a sit.11ftion ini
which every mali and wotnin in tho City dema d proteotionngalitst
those weapons.



,1 do tno.Ih0ik the Jnited States or any power would like to se it a
situation in which small forces call CaUso that. degree of violence and
that. do|gro of havo.

I bIovo that if we try t.o visualize what the world would be like
if there were io spteial distinctions about cliemal and hiologieal
weapons, Ihat. it, would he it world in wiich the security of this coun-
try and till 01otit'ies would bi vastly rldueed.

THAR U(lAs AS A STEP IN BREAKINO DOIWN RAIMItll.t

Let, nt le ttri' to Ito qlst ion of tear gas. I think it. i . wrong to look
at the quet Ioln of tear gas In isolation.

If Ote places emihiasis oi tivolding 1a world in wllch ,.henieticl a4
biological weapons aire legi imized, displayed, proliferated, and e vel
u1sed, tlhen one must. consider tear gas il the context of at stop tow'lrd
breaking down tho barriers.

Now, this is not it qulion, it seems to me, that can be decided uni-
laterally. If you. are talking about. rules of warfare, you havo got to
talk about. whal.is tho pnritl lo and eitstxin of other nations. If we were
ju1st, Cre1t,ilng t1110 (0lenVal llet4'ol, it, would be releVanlt, to ask till tle
oher c)uItl'ries what. they wanted to (it about tetr g1s. l3nt. we aire
not. jus. crealinr it. Altlhoutgh wel have nol. ratified it, over (0 other
nations hIivo. Wt ire Inot. tol 1king almul. a t ead trety. It, is thtk ohlest

atjor atrtis (.. .I. l tIlgreetonel. 11w il force. It is ti lh 1e rmaty even
',ho0gh it itsol.

Therefore, we slhll approach i this question of.tear gas I think, as
follows: It. is ntot. by itse if it llol'al is4ue ; hut it. is a very tlln Ol'ttint
technical issue. Cai we find rules under which tear gas can be used
that; will be i'.sj odcted by most. countries or all countries, and, there-
fore, tuso i. without, fear of escalation, or can we not? If we cannot
lind rules that give its so0n' a-surance that. the whole spectrilni of
chemical and biological weapons will not. come into use, then I think
we should not use tear gas in war. After all, tear gas is only of trifling
nmportancl toor national security. onehe security of the ITtited Rtatesg

in no way hingres lIpm our ability to uso tear gas. jT)eleted.i
It may not be possible to find it clear and workable rule that would

distinguish non-lethal gas front letlal gas and that would be accepta-
blo to other nllt,iolls. l"Kllrione hus slowni thlt. when teals gls, ws
used in Vt0 VrI.t. World WIU or the.-

''he CIIARMAN. Is that CN
Dr. Masumi o. ON is a tear gas developed after World Will I. Bllt

other toar gases were used in that war and they were used in elov
conjunetion with lethal weapons. This means that the dislinct1011
between lethal and nonllethal is robbed of a great deal of its meaning.
You must ask the question lherefore, How can an essentially lenql-
ingless distinction I mnait minifli I submit .htt, it. would be difllemilt.
Tlhat was the rmason why many nations have held that tear gas was
prohibited by the protocol.

One might still, however, create a rule under which tear gas eld
be used in war but not in order to kill. One could try that way. Tf
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 it is not a moral question, it



is a te('ltthidl qtiest ion, we- think we have reached a sat isfae(oly iP-
proach to it. Prom now on the tent, gas chloracetolhnon, used not
inI order to kill, is all right. lit I consider that (his would still he
risky and also difficult to itchievo. Furthermore when you have
whittled it down that far, it, makes so little difference that one must.
ask if it is really worth tryipti to open up tho whole question of tho
protocol whieh h11s leen ratified by so mniny countries. Is it, really
worth causing all thtl. trouble and ll tha, isk for the future?

Cos8UtArioN wrrit o'rimin NATIONS VRIIR,)

I think the waty to pl)proti(h it is to coslt. with otherl nations openl
mindolly on this issue.There wits it time when even the United States felt that tea gas
should be prohibitd. 'l'hor. was a time when tile leaders of the armed
forces believed that. Otir views hivo changed haek and forth. I sub.
jitit thlis is it (1110stioll that. can be studied in rational form but. that
the imlportt thing is to get it uniform and workable standard. That
is important.

I)IPE4,1EXH. IN IOMESTIO AND FOREIGN USiE O" TH.A ( s

1%r. McC(AIrniu. Senator, I wonder if I could just say this: it sents
to mo that. thot use of tear gas against another nations forces is one
thing, and tie uso against your own domestic population is another.

Dr. MsmxqoN. Absolutely.
ito (.nIAIMA. '111e question is, ill using it against. another nation,

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

Senator C8:. This sot. of gets at1.ountd to a (ouple of things,
though. It. sn1uggest1 a you saty, that, we should not use scare, tal.i,,
talk about the horrible lntlre of a canl of anhro., wlieth would kill
everybody and how awful these thing's are, and yet. this is a pretty
tricky business as fotx as handlig ltbli opmnwot goes. When every-
body is conditioned to think about this whole matter as a moral ques-
tion, is it better to treat your own population brutally than it. is to
treat others that way ? An'd so it is a pretty tricky business. [Deleted.j

Some of the things you have said suggest it would be a lot better to
have this inl IVsrvo as a retaliatory weapon titan il. would be to build
ip our nuclear arms.

The CAARMfA. It seems to me the existence of it would certainly--
Senator CASIO. But you cannot fool around with that idea and ollow

Dr. Meselson's general Idea of this being-
Mr. Mr.sP.soN. Mr. Chairman, I am not saying we should not do re-

search and development or even that we shouldnot stockpile certain
weapons.

The CiIAIRAN. Theo whole theory is you use it only for retaliation, in
conformance with the protocol.

Senator CASIO. It has to be ready in weapons form,
Dr. Mr.sw.sox. The important thing is to look at it through the lens

of preventing the use of these weapons, and it 'may be that through that
lens you needto prepare certain retaliatory forces.



STORING STOCKPILED CB WEAPONS

The CITAIRMAN. May I ask, how long will these things stay alive?
After all, they are organisms, and you say they are stockpiled. Do they
last very long?

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

The C1IAIRMAN. Oh, they can.
Dr. MEsELsoN. Bacteria-
Senator CASE. Like dry and wet yeast.
Dr. MESELs N. In dry form they can be stored for a longer time,

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

most deadly. In dry form, could it be stored for quite a while?
Dr. MESELOsN. Yes, you may have read in the papers that 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 CYTAIRMAN. Could that 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. MESETSON. Was that not hoof and mouth disease?
The CTTATRMAN. Is that not anthrax?
Dr. MsELsoNv. No.
The CITAIRMAN. I thought it was. It is similar, is it not? I thought

it was similar. I do not know.
Dr. MEsEIsoN. It is similar in that it is a threat to animal stocks,

but it is biologically quite a different thing.

HAZARDS OF STOcxPILES

The CUAIRMAN. How 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-
npted, 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 CHATIMAN. Could be serious?
Dr. MESELSON. Yes, it certainly could.
The ChA RMAN. How do they ship biological weapons, by auto-

mobiles?
Dr. MEsELsO.N. I am not familiar with whether or not biological

weapons are shipped and, if so, how.
The CHTAIRMAN. You mean all that are made in the Pine Bluff

Arsenal stay there?
Dr. MEsrmsox. I (to not know. Field Manual 3-10, the earlier one,

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

The CTAIRMAN. What do vou know about that, Congressman ?
Mr. McCART11Y. Yes, we have a document from Fort. Detrick which

lays out the procedures by which biologicals can be shipped in com-
mercial airfreight, in commercial canisters of up to 1 gallon, and it
gives locations where it can be shipped by air in a cargo plane, not in
a passenger plane.



The CHAIRMAN. How do they get it to the airport, by truck?
Mr. MCCARTHY. Well, I am sorry I do not recall that particular

part. I can get that document and send it over.
The CHAIRMAN. Would you say it is a substantial hazard, the exist-

ence of these stockpiles?
Dr. MESELSON. I would say it is definitely a substantial hazard. We

live in a world which is full of substantial hazards.
The CHAIRMAN. Yes.
Dr. MESELSON. Another hazard would be if chemical or biological

weapons came into wide use and, as a result, a few maniacs-in a poPu-
lation of 4 billion there are going to be some maniacs-decided they
would spray it in a city. That is a very serious hazard if these weapons
become commonplace. Today they are not commonplace.

One, of course, should maintain reasonable safety standards, but it
seems to ine the thing we must keep our eye on is what kind of situa-
tion do we want 5, 10, 15, 20 years from now. Do we want a world in
which these are accepted or not?

RADIOLOGICAL WARFARE

The CHAIRMAN. It is getting late. I wonder if it is appropriate to
ask you if you know anytliing about what is referred to as radiological
warfare ? What does it mean.,

Dr. MAfSELSON. It means the production of radioactive materials for
distribution over a target. It would act by irradiating humans. It
would cause death due to radiation sickness. This kind of warfare has
largely been rejected because it is impractical. It turns out that to pro-
duce enough radioactive material to have a significant military effect
is an enormous undertaking, whereas the explosion of a nuclear wea-
pon, which also generates radioactivity, is by contrast a relatively
simple undertaking.

The CHAIRMAN. The most efficient way to do it.
Dr. MAsEi.sO N. Yes. [Deleted.]

CONGRESSIONAL SCRUTINY OF CB WARFARE

Senator CASE. You recall Senator Clark's amendment last year, that
was accepted by the Senate, to require a report on CBW activities an-
nually to Congress. I understand you are not very hot about this as a
usefuli thing. I was thinking about offering it again this year. Why
would it not be helpful to get this information out ?

Dr. MESELSON. I do think it is important to subject these programs
to congressional scrutiny. But my point, I think y.ou are referring to,
is this-: military programs are, after all, enormously complicated
and detailed and one cannot expect any part of our civilian govern-
ment to maintain full scrutiny of all of these at all times. There just
simply is not enough available technical manpower for that task.

On top of that, if you have an effect during one year of stopping an
unwise program from going forward, there is always the next year
and the next year.

CONSIDERATION OF U.S. RATIFICATION OF GENEVA PROTOCOL URGED

A more effective approach would be to consider the merits of the
United States ratifying the Geneva Protocol. Then I think that the



situation would be changed. This is a country which very much
respects its treaty obligations.

If we are not bound by the Geneva Protocol, proposals will be made
at low levels up to higher levels, for using a particular chemical or
biological weapon. That flow of proposals would stop if it was the
declared treaty policy of the United States never to start this. It does
not mean we would not have the capability, the potential, of doing it in
retaliation, but it does mean you would not have to worry about a day
on which the President of the United States faced with a crisis found
on his desk a proposal to use, let us say, a biological weapon, having
never had the time to give this deep consideration, but being told by
advisers that this woulg be a good thing to do. In such a case he miglt
authorize it. lie would not be protected by a previous treaty com-
mitment.

If you come to the decision that you want to keep out of this busi-
ness unless somebody pushes us into it, you should implement that
decision in the form of a treaty obligation that is lasting.

We have seen that President Roosevelt had one policy, and that other
administrations seemed to have different policies subsequently. Now
we seem to have returned to the no-first-use policy, at least for poison
gas and lethal germs. The policy of a President is not as binding
as a treaty.

The CHAIRIMAN. Do I understand you to say, in answer to his ques-
tion, that you have no objection to the Clark amendment but that you
think adherence to the protocol is more important. Is that what you
said?

Dr. "MEsELSON. Yes.
Senator CASE. One does not exclude the other.
Dr. MESAELSON. Absolutely not. Public scrutiny is needed.
Senator CASE. That was the purpose of it.

RELEASING STATEMENT

The CHAIRMAN. Do you see any reason why we should not have a
public discussion? Do you see any reason why I should not give your
statement to the press?

Mr. MESELSON. My prepared statement?
The CHAIRMAN. es.
Dr. MESELSON. No reason whatsoever.
The CHAIR\AN. Later we will deal with your testimony.
Your comments that you considered classified and so stated, you will

have an opportunity before the hearing is released to go over them and
delete those parts that are classified.

Since this statement is prepared for delivery, we can give it out.
Senator CASE. The chart and everything else.

FOREIGN MILITARY OFFICERS INSPECTOR OF CE WEAPONS

The CtIAIIIAN. Do you know whether any foreigners who come
here-we have a great many thousands of military officers who come
here-do you know whether they have been instructed in, or are allowed
to inspect, our facilities in the field of chemical and biological weapons?

Dr. MmEsroN. Yes.



The CIIAIRM AN. They are?
[Deleted.]
The CHAIRMAN. Are Spanish visors allowed to visit?
Dr. M.EsELSON. I do not know about the Spanish.
[Deleted.] -

YI-MEN'S GAS WAJIFAIIE CAPACITY

The CHATRMAN. Where did the Yemen get its gas warfare capacity?
Dr. MESmELSON. I have looked into this matter. [Deleted.] They are

vety primitive bombs. They were constructed from ordinary high ex-
l)htSive bombs by milling at the bottom a thread so that one could attachring. On the iing were attached hand grenades containinggas, and

then more such rings were added with more hand grenades. This is a
Rube Goldberg bomb.

[Deleted.]
My impression is that this was a rather primitive effort. Toward the

end it, was believed that the Egyptians had used a nerve gas, and
it was stated that there were cyril lie characters on some bomb casing.

Of course, it. is well known that I he Egyptians do get their bombs
from the Soviet Union. In fact, so do the Yemeni Royalists whom they
were fighting. [Deleted.] Tlhey are both supplied from Eastern bloc
nations. [Deleted.] The Yemeni Royalists bought some of theirs from
Ildgaria. So all of them may have cyrillic characters.

I know of no evidence that this was Russian gas. All the evidence
I know of was that it was a rather primil ive atteml)t, but it does appar-
ent l oshow that even a country like Egypt is capable of producing and
uSILCng gas.

I also noticed in the Swedish newspapers that Egypt was now sup-
plying gas masks to its forces.

Senator CASE. What was the kind of gas?
Dr. MESELSON. In the Yemen, they )egan with tear gas. They then

used mustard gas, and phosgene, an'd the latest gas they used in Jan-
uary of 1967 may have been a type of nerve gas.

I'asked a British chemist who had spent some time in Cairo whether
he thought that his Egyptian chemist colleagues could have produced
nerve gas in Egypt, and'he said without doubt yes.

The CHAIRMAN. Any further questions?

DEFENSE AGAINST BIOLOGICAL AGENTS

Senator CAS,. Just one more question. Have you any comment on
what is going on in the way of defense against these agents?

The CHAIRMAN. Antidotes.
Senator CASE. Antidotes, and the medical things you do with people

who are smitten with it?
Dr. MESELSON. Well, to speak about biological weapons, it is my opin-

ion that in terms of present knowledge and technology it is hopeless to
try to develop a defense against each possible biological agent. Anti-
sera and drugs may be useful against, one agent or against another,
but there is no antiserlm, no drug, which is useful against all. After
all. we cannot cure virus diseases; the common cold has no remedy.
Nearly all virus diseases have no remedy at all.



The only realistic defense against biological weapons is a mechani-
cal barrier that prevents the particles of the biological agent from
reaching human beings. That is a gas mask or an air conditioned shel-
ter. That is quite ani effective defense. In any case, of course, one needs
adequate warning.

One can defend against these weapons, but it is an enormous under-
taking. You would have to train people in civilian defense so that
they could get into shelters quickly and supply them with very good
gas masks, make sure the men are always clean shaven so that the gas
mask will adhere to the face well. You would have to have an early
warning system. It would be a monumental effort.

I think what one should have are contingency plans so that at some
future time if it really looks as if there is a threat one can expand those
contingency plans. [Deleted.]

The CHAIR1.I. You used one term I do not think you defined. I
think it was rickettsia or something. I do not find that. Did you not
use it? What does it mean?

Dr. MESELSON. Ricketts are like a bacteria, but they are not able
to live on their own. They are parasitic bacteria, so to speak.

The CITAHMAN. That. is about all I can think of at the moment. I
have learned a great deal.

SCIENTIFIC OPINION ABOUT CB WARFARE

Senator CASE. A general question the staff has suggested, and I won-
der whether you might have some comment upon it. What is the gen-
eral attitude among your academic colleagues about this matter?

Dr. MESESON. I hesitate to rel)resent the opinion of other persons.
Senator CASE. I know that.
Dr. MESELSON. I would rather speak only about my colleagues who

have studied the matter. This whole question of chemical and
biological warfare has so many parts, and some of them are so distract-
ing to the imagination, that unless one has time, I would say literally
months, to sit down to inquire into the characteristics of these weap-
ons. he might come lip with an opinion that might well change with
longer study. So I will speak only about two of my colleagues who
have been intimately connected with these matters.

They think these are poor weapons for the United States-that they
can do us more harm than good, but that we should do a prudent
amount of research and development aimed, however, at preventing
these weapons from coining into use and that we should make this very
clear by ratifying the Geneva Protocol.

Senator CASE. I was thinking of this more with respect to its im-
portance to the job of dealing with public opinion broadly. I would
guess that most. academic people like most other people have not
thought a lot about it.

Dr. MESELSON. I think that is right.
Senator CASE. Is that not about the size of it?
Dr. MESELSON. I think that is right.
Senator CASE. And maybe the question does not help very much.



BIOLOGICAL WEAPONS AS SECOND STRIKE CAPABILITY

TFhe C1AIRJfA,\x . Assume that the President and the Secreta of
Defense are right and that in the midseventies the Russians will have
the capability of taking out our nuclear retaliatory capacity. Is this
simn:ply a further insurance that they will not destroy our second strike
capability. Is this wrong or not?

Dr. MESELSON. I am not a nuclear expert. It goes against everything
I understand about our national defense to assume that there couid ever
be a time when we would be defenseless except for chemical and biolog-
ical weapons.

The CHAIRMfAN. I do not make that assumption, you understand, but
it is being made in public statements.

Dr. MESEISON. Let me say this: That. if we did have some nuclear
retaliatory forces. then I believe that the intrusion of biological wea-
pons considerations in a time of crisis would be a terrible threat to
our security.

If I were advising the President of the United States, and we were
in a terrible crisis with an enemy and we had nuclear weapons, as we
will if such crises ever come, I would advise him to take all the papers
on his desk concerning biological weapons and throw them away.
Biological warfare would introduce so many complicated con-
siderations, there is so much uncertainty in it, the risks are so high.
A biological warfare threat would say to the other side, in effect, "All
right, we have al)andoned all hope, we are going to wipe each other
out, let us get started." It would take the President's mind off the very
careful decisions he must make about nuclear weapons that really do
work and really must not be used, if at all possible.

The CHAIRIMAN. The last three Minutemen did not work; do not
forget that we had three tests and all three of them failed.
Dr. MESELSON. Believe me, biological weapons are much less reliable.
The CHAIRMAN. What about chemical weapons; would you say the

same thing about them?
Dr. MESELSON. I would say in time of crises that all considerations of

chemical-biological warfare should be swept off the President's desk
and the situation reduced to essentials.

CAREFUL CB WEAPON RESEARCH AND DEVELOPMENT URGED

The CHAIRMAN. You believe that, beyond a very limited research
and development study of these weapons for purposes of retaliation,
which is authorized by the Geneva Protocol, you do not think we should
put emphasis on the development of biological or chemical Weapons,
is that right?

Dr. MESELSON. Not quite. Whether or not we place emphasis on any
particular CB weapon should be evaluated in terms of our overall
determination to keep these weapons from being used. If it requires
a certain capability to prevent some other country from using them,
then I say let us have that degree of capability. But let us not
have the kind of-

The CHAIRIMAN. A deterrent capability.



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, Wvell, call ii 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
that with regard to biological weapons, we go well beyond that and
prohibit the use of biologicaL weapons under any circumstances.

The CHAIRmAN. That is a further step.
Dr. MEmS0;N. And their rationale is that biological weapons are

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

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

Dr. MESELSON. Yes, sir.
The CHArMAN. I think we had better let you go. It 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. [ESELSON. I am deeply honored and grateful to be of any help
in these matters.

The CHAIRMANf. 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 irra-
tional and unjustifiable tactic that 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.)




