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/ FOREWORD

A year and a half ago, in March, 1971, the Committee on Foreign
Relations held extensive-hearings on the Geneva Protocol of 1925,
which the President had resubmitted for the Senate's advice and con-
sent. Following those hearings the Committee expressed to the Presi-
dent its strong suppol for the objectives of the Protocol but asked the
President to reconsider the Administration's interpretation that the
Geneva Protocol does not prohibit the use of tear gas and herbicides
in warfare.

These views were set forth in a letter which I sent to the President
on behalf of the Committee on April 15, 1971. (A copy of this letter
appears in the appendix to the hearings on-page 432.) -In the same
letter. the Committee expt- d-its desii-ohave available to it be-
fore acting on the Protocol several studies then in progress within
the Executive Branch relating to the use of herbicides and tear gas in
Vietnam and their-possible utility in other situations. Our letter also
indicated that the Committee would await, the President's response
before taking further action on the Protocol.

More than 16 months have passed since the Committee wrote to the
'resident. To (late we have received no substantive reply. The Com-

mittee initially delayed publication of these hearings in the expec-
tat ion of a resi)onse from the Executive Branch which would provide
a basis for the resumption of hearings. Because the Committee still
has received neither a substantive response to its letter nor any indi-
cation that, one will be forthcoming, and because the end of the current
session of Congress is rapidty-approdtehing, there appears to be no
justification for further delay in publishing these hearings.

Since March. 1971, there have been several developments related
to the issues raised in the hearings. Despite assurances given by the
Secretary of State to the Committee that American military use of
herbicides in Vietnam would be phased out, the use of herbicides by
American forces has been reduced but not eliminated. Similarly, the
use of tear gas. particularly of the potent CS2 form, also continues,
both by American and by South Vietnamese forces, the latter being
trained and supplied by the Americans. There have also been reports
of the use of tear gas by the North Vietnamese, this being the almost
inevitable and, indeed,'the predicted consequence of our own use of
such gas.

During this interim period there have also been positive develop-
ments relating to the control of chemical and biological weapons. The-
I1'nited States and many other nations have concluded a Convention
for the Prohibition of Development, Production and Stockpiling of
Bacteriological and Toxin Weapons. This treaty was signed in Wash-
ington on April 10, 1972, and was submitted to the Senate for its
advice and consent on August 10, 1972. In addition, discussion has now
begun in the U.N. Conference of the Committee on Disarmament at
Geneva regarding a chemical weapons convention.

It is unfortunate that while these efforts have been going forward
that the Administration has not demonstrated any interest in remov-
ing the cloud which it hasp laced over the Geneva Protocol by virtue
of its interpretation regarding tear gas and herbicides. This inflexi-
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bility coupled with the fact of our continued use of these agents in
Vietnam threatens to undermine the ultimate effectiveness of the new
conventions.

The preamble of the Bacteriological Convention reaffirms the sig-
nificance of the Geneva Protocol as the foundation for subsequent in-
ternational agreements in this area. Most nations of the world take the
view that our u% of tear gas and herbicides in Vietnam is contrary
to the provisions of the Geneva Protocol. Indeed, the l)reamble of the
Convention specifically notes that the General Assembly "has re-
peatedly condemned all actions contrary to the principles and objec-
tives" of the Protocol. It isdifficult in ]Nght of these circumstances to
see how the United States adherence to the Convention can be recon-
ciled with the Administration's rejection of the universally accepted
interpretation of the Protocol.

In my view it. is regrettable that the Executive Branch has ignored
the Colimlit tee's effortsto resolve the difficulties posed by its interpreta-
tion of the Protocol. It is now more important than ever that the Exe-
cutive Branch come to grips with the question of U.S. adherence to
the Protocol in order that this issue not complicate consideration of
the Bacteriological Convention.

The Executive Branch studies relating to tear gas and herbicides
which the Secretary of State told the Committee were in progress at
the time of the 1971 hearings are reported to have been completed. Yet.
to date none of these studies has been made availfible to or discussed
with the Committee.

Similarly the Executive Branch has ignored the Committee's re-
quests for its comniients on two prOposals relating to tle interpretation
of the Geneva Protocol. S. Res. 1St and S. Res. 158, introduced by
Senators Humphrey and Brooke in July, 1971. (The texts of these
resolutions appear on pages 438 and 430 of the appendix.) While the
Committee has not taken a. position on these resolutions and cotIld
hardly be expected to do so in the face of contined Executive Branch
silence, these resolution do reqpresent constructive efforts to resolve
the quest ion of tie Protocol's interpretation.

We are hopeful that the appearance of these hearings coupled with
the President's submission of the Bacteriological Convertion to the
Senate will stimulate new interest on the part of the public and the
Executive Branch in full U.S. adherence to the Geneva Protocol. It
would appear that the only impediment, to such progress is tie re lic-
tance of the Adninistration to forego the option to employ tear gas
and herbicides in future wars. It is difficult to reconcile this position
with our knowledge that their military utility is open to serious ques-
tion, that. their actual use in Vietnam is unaermining the restraints
inherent in the Geneva Protocol, and that the opprobrium which at-
taches to their use is nearly universal.

A decision on the part'of the Administration to Sek ratification of
the Geneva Protocol without. any special exceptions for the use of
herbicides and tear gas in warfare would, in my view, be a construe-
tive act. A renunciation of the option to use these weapons would not
adversely affect our national security and, indeed, it would represent
the single greatest contribution which our nation could make now to
the creation of truly effective and universal barriers against one of
the most repugnant of all forms of warfare.

J. W. FULBRIGoHT, Chairman.
OTO BER 3, 1972.
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Now if there is some possibilit V, as you indicate, of having the admin-
istration accept tile interpretati on th'at Iarassing agents are embraced

Ulth1,r tle protocol by wait ing and observing this report, tlwi I)lCirhaps
the sensible course at the niomnllt wllohl he to wait alnl( See if their
position on this matter dots not change.

The Ci.iMC.,,x. It is quite natural that any administration, if it
has been using an agent. does not like at the same time to say , that it
Is wrong to use it. But I do not think they ought to (to that. I lie fact
that you have done things in the past before you have ever ratified the
protocol should not )e held against anyone for agreeing to ratify in the
future. Goodness knows. the administration itself has proposed this
and I can imagine if the war gets further along and there is no longer
any use whatever of herbicides and gases that it is easier for them theni
to accept.

h'. B1IxN-AN. I should think so.
'T'lle 'i.1nrx. Of corse. I (!o not know what is going to happen

with the course of the war, but we can judge that from now on.

Ci 1MMLrVITE)E JUI4lMENT (INCEIINING IN ISSIILI'T'Y OF II.VIFICATION

I agree with you. You said you are not an expert in maneuvering.
I ami not sure that any of us aieZ, l)ut that is a matter that is essentially
for the Committee to judge whether or not it can be ratified.

I wouh1 agree with you that the last thing we want to (to is bring

it up and have it turned down, but I think we ought to be able to
ascertain that fairly well before it is established. You are never sure,
but Vou can come pretty Close to ascertaining.

I). BaRxxxx. I should think you would be in the best position to
judge that.

'The (' ilmm,.x. I think we could probably judge that.
Further, we ought to be able to ascertain whether or not, if the

Senate ratifies it, that then the President will go ahead. All we do
is consent, to its ratification. Whether or not he would then be so deter-
mined that he would not proceed to ratification if we did not adopt his
understanding is another matter that nobody can tell until we get
down to t lie point of doing.

'fhank you very much, I)r. Brennan. I think your testimony is a
real contribution to our consideration of the protocol, and I think it
is Very important.

I)r. BHrsx.-x. Well, thank you for hearing me, sir.
Thlie Cl1A.Iu%1,'x. Thank you very much.
Our next witness is Dr. Matthew- Meselson, professor of biology of

I larvard Universitv.
Wve are Very pleased to have you, Dr. Meselson. You have a prepared

statement, I l~ieve.
I)r. MlE~sEjLsoN. Yes, I do. Mr. Chairman.
The C'I ITM.WAMX. Will you proceed, sit.

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

l)r. M i:Esvso.x. I am extremely glad to appear before you today
as you consi(ler the Geneva Protocol of 1925 prohibiting gas and germ
warfare. Our country's position regarding this category of weapons is
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very different from what it was 2 years ago, when I was privileged
to come before this committee in executive session to (iseliss cli'mival
and biological weapons and their implications for national security.
At that time our policies were ambiguous and our weapons programs
had taken on a momentum of their own, insufficiently' guided by care-
ful analysis of our national interest. It is greatly to the credit ol
President. Nixon and members of his administration tlat this danger-
ous trend has been reversed. Their detailed study and analysis, con-
ducted over a period of more than a year, has given high anut'hority to
what is widely sensed by the ordinary citizen: Our overriding interest
is to reinforce the worldwide restrain~ts against gas and germ warfare.
All of the new steps announced by the President have been in this di-
rection-the renunciation of all possession and use of germ and toxin
weapons; the reaffirmation of our no-first-use pledge for lethal chem-
ical weapons and its extension to include incapacitating chemical
weapons as well; and the submission of the Geneva Protocol to the
Senate.

When the administration began its extensive review, it was faced
with a situation in. which certain chemical weapons were already in
use. Beginning in the early years of our involvement in Vietnam, the
use, of herbicides and riot gas had grown to very large proportions.
But even here there has been an important change. The use of herbi-
cides is now being phased out and the employment of riot gas has
falleen to a small fract ion of what it once was. Nevertheless, the Geneva
Protocol has been submitted to the Senate with a statement bv the
Secretary of State that it does not apply to herbicides and riot gas.

We can understand the reluctance to undertake a no-first-use pledge
for weapons so recently and extensively used by our forces. Our con-
cern, however, should not be for what is now'rapidly receding but,
rather, for the state. of things during the years to come; the ratification
of a treaty should try to construct. the future rather than justify the
past. It is'in this spirit that I wish to talk with you in particular about
the implications to the United States of our future attitude towar(l
the use in war of riot gas.

PROBLE.M1S PRESENTED BY MILITARY USE OF IERBICID.S

Let me digress for a moment, Mr. Chairman, and say parenthetically
that although the military~ use of herbicides posses some of the same

implications, it also presents special problems of its own and this very
important subject merits separate consideration.

I might add. however, that I have had some opportunity to -study the
effects of herbicides in Vietnam as chairman of the Herbicide Assess-
ment Commission of the American Association for the Advancement
of Science and I offer for insertion in the record our preliminary
report.

The CmI.NRMN. Without objection, it is so ordered.
(The information referred to follows:)

PRFIMIMARY REPORT, IIERRICIDF ASSF.SRMENTI COMMISSION Or 'rie ANMERICAN.
ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE

(Matthew S. Meselson, Professor of Biology. hlarvard University. Cambridge,
Mass.; Arthur IT. IVesting, Professor of Biology. Windhnm Collcre, Putney,
Vt.; John D. Constable, Professo,- of Surgery, Harvard Medical School, Bos-



ton, Mass.; Robert . Cook, Department of Biology, Yale University, New

Haven, Conn., Dec. 30, 1970)

INTRODUCTION

The Council and the Board of Directors of the AAAS have for several years
sought to encourage scientific study of the effects of the large-scale military
uise of chemical herbicides on the ecology and on human welfare in South Viet-
nam. In December 1969 the AAAS Board appointed Matthew S. Meselson, Pro-
fessor of Biology at Harvard University, to develop a plan for such a study,
authorizing an expenditure of $80,000 for the purpose. Meselson appointed
Arthur I. Testing, Professor of Botany at Windham College in Vermont, to
direct the Herbicide Assessment Commission, the title under which this AAA%
activity Is known.

In the first phase of its work the Commission reviewed the pertinent litera-
ture and solicited information and advice from numerous expert:; in the U.S.,
Vietnam and elsewhere. This was followed by a conference in Juine. which
brought together twenty-three experts in various 9etds for an intensive wLeek of
study and planning.

luring August and September of this year, Mesel.oi and Westing, together
with Dr. John 1). Constable, Profes sor of Surgery at liaryard Medical School,
and Mr. Robert E. Cook, graduate student in ecology at Yale University, c(o-
ducted a study tour in South Vietnam. The purpose of the tour was to identify
the chief problems and to determine facilities, nethods, and I(cations most suit-
able for future studies. What follows is a preliminary report of their findings
and recommendations. A detailed report will be published at a later date.

1. Mangrove forests.
Much of the coastal area of the Mekong Delta region Is occupied by mangrove

forests. As a rough approximation, half of these forests, some 1,400 square
kilometers, have been sprayed with herbicides. For as yet undetermined reasons,
mangrove species bave proved to be particularly sensitive. Essentially ill vege-
tation is killed. Preliminary aerial and ground inspection by the Commission
showed little or no recolonization by mangrove tree species after three or more
years. However there is scattered growth of the fern Acrostichum aurcum, the
shrub I'cdclia bfflora,, and a few 'Aher sIKCles. Without vegetation, the area
obviously cannot support most of the bird and ground animal species associated
with the previously existing mangrove forests. A possibly important exception
are crabs, large numbers of which were observed in barren areas. By devour-
ing seedlings, crabs may be retarding revegetation. There are signs of erosion
along the denuded coastlines but as yet they are slight. Major typhoons, which
on the average strike the mangroves about every five years, have not occurred
since herbicide was sprayed.

Studies aimed at reclamation of this land could be started immediately. Man-
grove forests once provided a major source of fuel wood and charcoal. Mangroves
also play an important role in providing food and nursing grounds for fish and
crustaceans, although the magnitude of this contribution is not known. An at-
tempt to estimate the impact that the permanent loss of mangrove forests would
have on the fishing industry should be made before deciding how much of the
former mangrove area should be replanted to tidal forests and bow mucl
devoted to other purposes. The urgency of replanting depends on the pace of
erosion and soil deterioration and on the time scale of possible overgrowth of
undesirable and hard to eradicate species such as Acrostich um. These time fac-
tors may well allow several years, but they could and should be studied
immediately.

2. Tropical Hardwood Porees
Approximately one-fifth of South Vietnam's merchantable hardwood forests

have been sprayed, including many of the oldest and most valuable stands.
Aerial inspection of forests in a wide are north of Saigon extending from the
Cambodian frontier in the west to the South China Sea on the east showed more
than half of the forest to be very severely damaged. Over large areas, Iiost of
the trees appeared (lead and bamboo had spread over the ground. A danger in
this Is that the invading species may he essentially worthless and very expensive
to eradicate. Bamboo will retard the reestablishment of forest trees, at least
for many decades. A further hazard Is that large amounts of nutrient minerals
previously tied up in forest vegetation may have been released aiA leached out
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of sprayed forests by the heavy tropical rains. Whether or not this process, which
lii:ty be called nu ri(nt dllnIPiltg, lIS o-Ccurred on1 a scale large enough tr sen -
ously reduce soil fertility can be determined by relatively simple ground meas-
uremnents. Intelligent planning of forestry policy. including reforestation, re-
quires prompt attention to these and other possible herbicide effects. The true
conditions of the forests including, but of course not restricted to the effects of
herbicides, should be determined by aerial and ground inventory at the earliest
pOssible date.
S. Contamination of Foodl Chains.

The Commission collected zaiples of shrimp, fish. human milk. and other
materials for analysis for the presence of herbicides, their impurities, and their
breakdown products. As yet. we are developing methods for the required analyses.
Emphasis Is being given to lip'roved methods for the analysts of 2.3,7.8-tetra-
chlorxribenzodioxin. I)ioxin. :s this material is called, occurs as an Impurity
In Orange, the principal herbicide used In Vietnam. Its potential importance lies
in the fact that it is exceedingly toxic, may be quite stable in the environment,
and, being fat soluble, may be concentrated as it moves up the food chain into
the human diet. Very rough model calculations suggest that It is not Impossible
that sIgnificant amounts of dioxin are entering the Vietnamese diet. This Is
certainly not to say that this is occurring, but it should not be very difficult to
make an accurate study of tile question. The main obstacle at present is the
lack of sufficiently sensitive and reliable methods for the analysis of dioxin.
4. lHealth ffrcls.

A principal concern here has been the possibility of the induction of birth
ahmoailies by 2.4,5-T, dioxin, or both. Such effects have been found in laboratory
experiments with animals and leil to an order last April stopping the use of agent
Orange. The U.S. Army and the South Vietnamese Ministry of Health have
recently published a survey of stillbirths, hydatiformn moles (placental tumors),
and malformations, based on South Vietnamese hospital records for the past ten
years. A slight but encouraging downward trend is reported in all three cate-
gories. Unfortunately most of the data come from Saigon, which has, of course,
not been treated with herbicides. Indeed, probably no more than five or ten per-
cent of tle South Vietnamese population has been directly sprayed and we have
essentially no data on this group. They would be very underrepresented in
Ministry of Health record ¢. However, persons living outside of Saigon have been
more heavily exposed to herbicides than those living in the Capital. This could
occur not only by occasional direct exposure but also by exposure to drift and
to herbicide residues in food and water. Upon subtracting the Saigon data, the
Army study does, in fact. show a decided upward trend In stillbirths, moles, and
deformities In the rest of the country. However, it would be totally Incorrect to
consider this as proof of an effect of herbicides. More complete recording and
increased referral of difficult pregnanies from the countryside to the provincial
hospitals could easily account for the observed trends. More thorough surveying
in Selected provinces might help to settle this question. Although the Commission
could only study limited areas, we did evaluate In detail the birth records In
Tay Ninh, a very heavily defoliated province. We found that for the years 1968
and 1969, the Tay Ninh provincial hospital showed a higher rate of stillbirth
than any of those reported in the Army study.

Another approach would be to look for strikingly unusual deformities In hear.
ily sprayed areas although the Commission found none reported within the Min-
istry of Health system. Still another type of survey would focus on the relative
frequencies of each of several commonly identified malformations in hospitals
conducting pediatric surgery. However, there is only one large hospital of this
and. beause it is In Saigon. obvious limitations are imposed. Its records do show
a disproportionate rise in 19037 and 1968 of two anomalies, cleft palate and spina
biflda. It would be important to examine these trends more closely. Still, this
could never prove a causative connection with herbicides. The survey approach
offers little hope of proving or disproving any relation between herbicide exposure
and the incidence of birth defects unless one can find sizeable groups of similar
people living under similar conditions, one heavily exposed and the other not
exposed. It such populations exist and can be studied, it would be worthwhile to
survey children at various ages for anomalies.

It may well be that we can learn more about this subject from the indirect ap-
proach of determining the amounts of herbicide residues In the diet and in hi-
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man tissue, waiting for future research to determine the implications, If any, of
whatever levels are found.'

5. Crop Destruction
Some 2,000 square kilometers of land in South Vietnam have been sprayed in

order to destroy food crops. It has been authoritatively estimated that this en-
tailed the destruction of enough food to feed approximately 600,000 persons for
a year. Our observations in Vietnam lead us to believe that precautionsto avoid
destroying the crops of Indigenous civilian populations have been a failure and
that nearly all of the food destroyed would actually have been consumed by
such populations. Even so, if the affected civilians were distributed throughout
the country or if they lived in food surplus areas, the impact would be small
compared to other hardships, since the food destroyed amounts to le,s than two
percent of the national crop in any one year. However, anticrop spraying has
been largely confined to the food-scarce Central Highlands, the entire popula-
tion of which Is only about one million. Most of these are Montagnards, tribal
peoples racially and linguistically distinct from the lowland Vietnamese. These
peoples are animists, closely tied to their land by tradition and religious belief.
We believe the anti-crop program may have had a profound Impact on a large
fraction of the total Montagnard population of South Vietnam and we believe
this to be a point for urgent consideration. As for retrospective studies, these
could best be done by one or more of several highly respected anthropologists
who have spent many years studying and living among the Montagnards.

6. Military Consldcrations.
It should be made clear that the studies undertaken and recommended by the

Iferblcide Assessment Commission are after the fact and without reference to the
military utility or desirability of the use of herbicides. Although these are cer-
tainly matters that could be subjected to study and evaluation, this would be
completely outside the assignment given the Commission by the AAAS.

AMERICAN AssouATIO: FOR TIE ADVANCEMENT OF SCIENCE,
AAAS IlERnIcItE ASSESSMENT COMMISSION,

Cambridge, Mass., November 12, 1970.
lion. ELLSWORTI BUNKER,
American Ambassador,
Saigon, Rcpublio of Vietnam,
AIPO San Francisco, Calif.

DEAR AMBASSADOR BUNKER: On behalf of the Herbicide Assessment Commis-
sion of the American Association for the Advancement of Science, we wish to
express our appreciation for the generous assistance provided by the Embassy
during our recent tour of the Republic of Vietnam.
- We are now preparing our report for presentation to the AAAS at the end of

December and will send a copy to you as soon as it is available. Before that
time, however, we wish to relay some observations that we believe merit your
more immediate attention because they challenge the basis of the current chemi-
cal crop destruction program.

On August 21 and 28 we overflew an area In Quang Ngai province where
chemical crop destruction operations had been conducted a few days before.
The responsible chemical operations staff officer accompanied us on one of the
overflights, and we spoke at length with other officers and civilian officials on
the scene. It was explained to us that the targets were VC/NVA crop produc-
tion areas and that most of the food destroyed would otherwise have been con-
sunmed by enemy forces. The reasons given for this assessment were that-

1. The target area had only a very low population density.
2. The area under cultivation had expanded strikingly in recent years.
3. The cultivated area was much larger than that needed to support the

small indigenous population.
4. The existence of numerous terraced rice fields indicated the Influx

of VC/NVA food production units, since the Montagnards who cotuprise the
native population do not practice terracing.

Our observations are sharply at variance with all four of these points.
Background information.-One of the target areas is shown in photograph 1.

Three C123 aircraft sprayed herbicides along the Song Re river valley from map
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coordinates BS 3455 to 1S .3543. The photograph was taken near the latter co-
ordinate, looking northward up the valley. The spray swaths are generally
visible as brown streaks. Spraying was conducted continuously for a distance of
about ten miles, resulting in coverage of approximately 1000 acres. Photo-
graphs 2 and 3 show the ground more closely. Numerous craters have been caused
by the preparatory laying down of niaximum suppressive fire, Including the
application of 300 per cent saturation with cluster bomb units, a measure re-
quired by the Seventh Airforee to protect the low-flying C123's against hostile
ground tire. 'Many dwellings may be seen in both close-ups, especially ill photo-
graph 3. The site of each of the photographs Is indicated on the accompanying
1:50.000 scale U.S. Army map.

Population dc nsity.-The map shows a high population density throughout
the target area. In the twenty-seven 1 kni" grid boxes through which the spray-
ing passed, there are more than 900 dwellings, indicated as small black squares.
1)etaiicd comlarlson of the map with photographs 2 and 3 suggests that the num-
l1er of dwellings in the target area is at least as great as It was in 19W5, the year
in which the im) a was last revised. Assuming, for example, an occupancy of six
persons per dwelling, the population in the sprayed area would he approximately
5.0)0. This corresponds to 1S% persons per square kilometer, hardly a low popula-
tion density.

Expansion of cultiratcd area.-The boundaries of cultivated fields on the en-
closed map (and also on a matching 1: 20,000 scale plctomap) agree well with
the boundaries seen In our photo ,raphs, offering no evidence for any major
expansion of crop production since 1965. Also. the fields seen in the photographs
look well established and not of recent origin.

The quc.tion of surpluR.-The amount of land under cultivation in the target
area may be estimated from the map to be approximately 800 hectares, about
one bectare for each dwelling. Contrary to the view that a large surplus of
food was being grown in the valley, one hectare of mountain land Is just about
enough to sustain a family unit.

, migifieapicc of terraced flclds.-Authorltative DoD publications on the M[on-
tagnard peoples as well as knowledgeable officials in Saigon state that the
Montagnards of Quang Ngal, the lire, have long grown rice on terraced fields.

We realize that this particular crop destruction mission may have been atypi-
cal. Ilowever, it was cited by the chemical staff officer and other officials as being
particularly effective and well planned.

Moreover, our observations lend additional weight to several official studies
done in Vietnam which have concluded that nearly all of the food destroyed
by the chemical crop destruction program would normally be consumed by civil-
ians, not by enemy soldiers.

As to the scale of the present crop destruction program, we were distressed
by the Implications of an analysis prepared by the GVN at the province level
estimating the quantity of rice and other crops marked for chemical destruction
under the 1970-71 herbicide program. Including milssions requested by U.S. ele-
ments a, well as those requested by the Vietnamese themselves, the total qualmn-
tity of food scheduled for destruction is placed at 14,575 metric tons in Quang
Ngai and Quang Tin provinces alone. This should be enough to sustain some
114-70,000 pwrson for a year. The targets are located mainly in upland regions
where Montagnards are the traditional population. The Special Commission for
Highland Affairs estimates the total Montagnard population of the two provinces
as just under 70,000. Therefore If the areas we Inspected are any indicator, the
destruction of so much food or even of any substantial fraction of It would
have devastating consequences for the Montagnard peoples of Quang Ngai and
Quang Tin and for indigenous peoples In other provinces where similar condi-
tions may prevail.

While we were in Quang Ngai province we had several occasions to interview
Mohiagnard refugees whose lands had recently been sprayed with herbicide.
We were impressed with the way in which they perceive the use of the chemi-
cals. Apparently when the land Is effected by herbicides. the lire people consider
it to be the manifestation of an evil spirit, and according to their tradition will
abandon such land in the belief that it has fallen under a curse. Thus the folk
beliefs of the lIre may intensify the effects of the crop destruction program on
their lives.

Before leaving Vietnam we made a preliminary report of our observations to
General Abrams and to Mr. Stephen Winship and Mr. Terence Grant of the
Embassy Political Military section. Upon our return, one of us was requested to
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present a brifing at the State Department In Washington. The briefing to,,k
place on October 19 before a working level group consisting mainly of personnel
from the Bureau of E-ast .Asian and Pacitic Affairs and the Bureau of Intelligence
and Research. We are also sending copies of this report to Secretary Rogers
and to General Abrain.;.

We strongly hope that our observations can make a positive contribution
toward Iringing under review a irograin which seenis to us very amuch In need
of it.

Sincerely yours,
MATTHMW MESEI SON.
JOHN CONSTABLE.

Dr. MESEiSON-. To return to the question of riot-control agents, we
must decide whether the military gain from maintaining a first-use
option for riot gas is likely to outweigh the benefits of reinforcing the
barriers against the use of all gas by others. Let me start by stim-
inarizitig illy conclusions.

FE1. 1NOLOGY CONCE mNG GASFS

The CIRM.\. Could I ask you a question about this terminology?
I have great difficulty in dealing with these terms.

How is riot gas distinguishable from a nonlethal gas or a harassing
agent. or incapacitant ? I have great difficulty. Everybody shifts a little
bit in the ue of these terms. %'Riot" seems to me to be a poor way to
describe a gas. It is the ue for which you employ a gas. It may or may
not be lethal ; may it not? I lucan it. has nothing to do with its inherent
characteristics. It is the use for which you employ it. Is it not feasible
to use a term which we could all accept. as being more closely related
to the character of the gas, rather than the use to which it is put?

1)r. MEsE.soN. Yes, there is difficulty there, and I certainly agree
with what. Dr. Brennan was saying; there is a continuum.

One attempt to try to distinguish what is meant by riot gases is to
say these are gases whose effect lasts not much more than a few mini-
utes lon aer than the period of exposure.

"fhe (NUm NN.-,. Would not nonlethal, that is one that does not
p)ermanently injure the person, be closest to the concept we are trying
to get at.?

Dr. MEfsELsoN. When the President renounced any first use of in-
capacitating chemical weapons, I believe that included all nonlethal
chemicals whose effect would last for more than a few minutes. But
the distinction is not. altogether clear cut.

ile CHImuMAN',. It seems to ine at least, the word "incapacitating"
is more significant than the use of the word "riot." it relates to the
effect upon the person rather than the use to which you want to put it.
That always seemed to me to be an unsatisfactoryterm, but I would
hope that we could get a rather universal agreement as to what we
are talking about. You use the term, I take it, to mean a gas that has
a very temporary effect, upon the object; is that not correct?

Dr. MIfSFLSON. Yes, whennot used in excessive dose.
The CHAIRMAN. Mr. Nutter, I may say, said the other day that. riot-

control agents would include the fact that these are agents that are
used normally by civil authorities in law-enforcement activities. He
was using again though the purpose for which you use the gas, which
seems to be a criterion. But proceed, Doctor.
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SUMMARY OF CONCLUSIONS

Dr. MAsmsoN. Summarizing my conclusions in advance, they are
three.

First, the mill:ary value of riot gas to the United States is very low.
Second, our overriding security interest in the area of chemical and

biological weapons is to prevent ihe proliferation and use of biological
and lethal chemical weapons.

Third, our use of riot gas in war runs directly comter to this fitild-
mental interest.

CS AND ITS USE

The only riot gas now provided to our forces is CS. It was d Ivel-
oped by the British in the 1950's as a. more potent agent than ordiiia rv
tear gas for dispersing rioters. It. is a white solid which can be (is-
senlinated in the air as a fine powder or smoke. Exposure to CS causes
intense pain in the eyes and upper respiratory tract, progressing to
the deep recesses of the lungs where it causes a feeling of sutlcatioli
and acute anxiety. Other symptoms include nausea, vomiting, and
under humid conditions, irritation of the skin. If exposure is not too
intense, the symptoms pass away soon after restoration to fresh air.
When used with proper precautions, CS is a relatively safe agent for
riot control because there is a large difference between tie amount
needed to cause brief incapacitation and the amount that causes serious
injury or death. When used in combat, where many Of ithe currellilv
eml)loyed CS weapons contain much more of the agent than (to l)olic(:-
type mhunitions, CS can cause severe blisters and slkin burns that take
1 or 2 weeks to heal. Althou gh extreme exposures in some combat sit u-
ations may even exceed the human lethal dosage, the primary effect of
CS is not to kill but to incapacitate.

Protection against the ocular and respiratory effects of CS is read-
iIy provided by a gas mask. Skin covered wiffh ordinary clothing is
fairly ell protected against blistering and special ointments h.'ave
beeii'developed for additional skin protection.

The response of unprotected personnel to CS is influenced by their
motivation and training. Trroops exposed to CS for the lirst te. oI
who are poorly disciphne(, often abandon their positions in an at-
tempt to escal;e the gas. Experienced troops are less likely to leave
their positions, but their fighting efleiencv will be, mucl' reduced.
Unprotected troops attacking through a cloud of (S are likely to
falter.

In the past 5 years, a wide variety of CS weapons for air and ground
delivery has been developed and deployedd in Vietnam. ''hese include
grenades, blowers, mortar cartridges, artillery projectiles, rockets,
and several types of aircraft bombs. 'hese have been used in a num-
ber of defensive and offensive roles, including the following:

DEFENSIVE USES OF CS WEAPONS

1. Perimeter defense, in conjunct ion with other weapons, to (isrupt
infantry attacks on outposts and other fortified areas.

2. Extraction of downed helicopter crews, by ieseue helicoptem.'s
performing fire-suppression missions with CS anil higl,-explosive lire.
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OFFrI:VsEIv: USEs OF CS wA:.\NS

1. Flushing enemy trool)s from cover in conjuiiction with anti-
personnel art illery and air strikes.

'2. Reconnaissance by fire, using ('S to force concealed troops to
reveal their location iln tie course of attempting to llee the agent
cloud.

3. Flushing tunnels and other shelters in tile conduct of patrols
and infantry sweeps.

A great (teal of CS has also been used with the intention of denying
terrain and installations to the enemy. For this lrpose a special
moisture-resistant modificaion of CS has l)een developed, and is des-
ignated CS-2. For several weeks after tie api)lication of CS-2, the
movement of vehicles or persoiinel will reintro( lice the agent into tile
air, causing sigiiiant harassment.

iIFICUi.'rY OF EVALUATING MILITARY UTILITY OF CS

An attend )t to evaluate the military utility of ('S immediately runs
into se'ere d difficulties. As Secretary fRogers announced earlier ill these
hearings, tile administration has recently initiated a systematic tiel
s'tillv of this itistton. s;kti prsel e atl his question. At present we hve only very limited informa-
t ion asked largely on unstructured interviews'with officers and troops.
Evaluation is complicated first of all by tie fact that CS is almost.
never used by itself. It is a supplemental weapon , used in conjunction
with other weapons. In other words, when CS is used, a great deal
mmv is also going on and it will not be siml)le to disentangle the many,
variables. Second, and probably more important, the utility of CS,
like that of any gas, depends to all extraordinary degree oil whether
the enemy is trained and equipped to defend himself.

DE('IIEASING MILITARY UTILITY Or CS

My own impression of the value of CS is based on field interviews
done by others in 1968, and numerous conversations I have had with
officels and troops in Vietnam and in the United States during the past
year. What emerges is that a few years ago the weapon was favorably
|vgarded by most of those who had actually used it, but that today it
is used much less and is not highly valued. One artillery commander
in the Delta told me that lie had simply stopped using CS, while an-
other used it only rarely and thought it of only marginal value. Fly-
ing lperhal)s a dozen gunships and other helicopters, I never once
found CS to be on board; nor was it stocked at either of the two iso-
lated fire bases I visited. Questioning of 30 men with combat experi-
ence revealed onl, two who had ever seen CS used, and then on only
one occasion each. A highly experienced Air Force commander
thought CS was desirable to )iave on hand as an aid to fire suppres-
sion during rescue of downed helicopter crews, but estimated that it
was used for this 1lurpo-A in fewer than one out of 50 rescues. A high-
ranking officer in the Cambodian operation last year considered CS
to be of very little importance.

A major' factor in the decreasing utility of CS is probably to be
found ill the response of the enemy. In 1968, a large proportion of

58-743-2- 24
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North Vietnamese troops in1 the northern provinces of South Vietnai
had Chinese gas masks, but the VC were still not well-supplied, espe-
cially in the South. In contrast, last year, according to an Army con-
manler in one of the )elta provinces, nearly all of the VC troops
killed in action were found to carry Chinese gas masks if their bodies
had not been lpreviously stripped of weapons.

I have lere, Mr. Chairman, a Chinese gas mask picked up in South
Vietnam. It is a reasonably sophisticated two-piece mask, rather small.
This is the filter oii it; Il Chinese it says "Poison gas filter, model No.
(A." It also has sonic designation that appears to mean that it was in-
spected in 1967. These are the goggles that go with it. It has a charcoal
filter in the base, and I have tested it and it provides protection against
('S. it. may be that it would provide protection also against nerve gas.
This kind of mask which is easily carried, small, lightweight, ap-
paiaetlv now is so widely distributed in Vietnam that the utility of
CS gasms plummeted drastically as a result.

To suLnn3arize regarding the utility of CS, it seems to have been a
useful auxiliary weapon in certain situations when it was first intro-

duiced. 1 however, its use and its utility have greatly declined, because
the enemy has learned to cope with it, especially by equipping his
troops with gas masks. Indeed, on numerous occasions lie has used CS
oi a limited stale against us.

IMPLICATION FOR THE FUTURE

The iuplication for the future is clear: If we continue to use CS in
warfare. we cause other nations' military forces to examine their de-
fenses. This will stimulate them to procure gas masks and gas weapons
of their own. Consequently, fewer adversaries and potential adversar-
ies will remain unprotected and unable to retaliate-and the utility
of CS to us will decrease prol)ortionately. Still, this in itself is no
reason to renomilice the firit use of riot gas in war. Rather, it fuir-nishes
perspective as we inquire into the security benefits of renouncing such
first use.

IMPIllISSION THAT IOT GAS MAKES wAR MORE HUMANE

But first, it is important to correct a commonly held impression that
the use of riot gas makes war more humane. Although the initial use of
CS in 19615) was widely seen as a means to separate civilians and sol-
(iers and thereby save civilian lives, in actuality CS has seldom been
used for this purpose. A field study conducted in 1968 concludes that
this is partly because mixed groups of enemy soldiers and civilians
are rarely encountered. The study noted that in the Americal Divi-
sion area'of operation there had been only one known case in which
CS was used 1)rimarily because of its nonlethal character. When civil-
ians have reason to expect, a fire fight to break out, they either try to
flee or take cover. Paradoxically, even in those rare cases when sol-
diers and civilians are intermingled, CS can actually increase the cas-
uialties to civilians by forcing them from cover into the line of fire
where they know less well than do soldiers how to take care of
themselves.
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Neitheris CS often used to make war more humane for the other
side. Occasionally, the use of riot gas to flush a tunnel has led to the
capture of enemyn soldiers who otherwise might have escaped or been
killed. But these 'very limited occurrences are greatly overbalanced by
the use of CS to enhance the lethal effectiveness of conventional fire
power. indeed, this should come as no surprise. Tear gas was used in
World War I, in Manchuria, in Ethiopia, and in Yemen-but not to
nake those wars more humane. It is unrealistic to expect a soldier to
refrain from using the lethal weapons which le has available when
doi( g so may save his life. Troop morale would surely plummet if of-
ficors issued any such unrealistic orders.

11-'FrBAIN I'S AGAINST CMI311CAL AND BIOLOGICAL WARFARE IN PAST

Now I would like to discuss the factors which I believe have tended
to discourage the use of chemical weapons in the past 45 years.

There have been severil factors which have operated to discourage
nations from initiating chemical warfare and even from making prepa-
rations for waging it. Public ol)inion has regarded chemical warfare
as particularly uncivilized and repugnant, an attitude that has been
shared by not a few political and military leaders. At the top levels
of military planning, chemical weapons have enjoyed little attention
or support iii comparison m-ith other types of weapons. In the past,
ulost armies have been unprepared to ise chemicals. Even when the
weapons have been procured and stockpiled, they have been poorly in-
tegirated into combat forces and war plans.

'he few nations which possess chemical weapons have tended to
regard them much nore, as a deterrent against the initiation of chemi-
cal warfare by the enemy than as dependable war-fighting instru-
mnents. Reluctance to accommodate to the costs and complexities of the
chemical battlefield and fear of retaliation and escalation have re-
duced the incentive to initiate chemical warfare.

Thus., psychological aversion, military disinterest, inadequate pre-
paredness, and fear of retaliation have all acted and interacted to form
a complex of restraints preventing chemical warfare. In the same cate-
gory, and in many ways not clearly distinguished, is the use of germs
in war--biological Narfare. The traditional restraints against chemical
and biological warfare are embodied in one of the oldest arms control
treaties now in force, the Geneva Protocol of 1925. Its prohibition of
chemical and biological warfare under international law adds to the
moral and political forces of restraint.

In addition, the protocol places gas and germs in a distinct cate-
gory, offering a. clear and explicit standard upon which nations can
base their conduct.

P11ISKS OF PRO1,IFIF-RATION OF LETHAL CHEMICAL WEAPONS

Now I would like to turn to what the implications of the use of lethal
gas would be for the security of the United States.

In the context of both tactical and strategic war, it is very much in
the United States' interest to preserve and strengthen the restraints
that prevent chemical warfare and the proliferation of chemical weap-
ons. Today, so-called limited wars are fought with conventional
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weapons which individually affect only a small area. Such weapons can
be decisive only when very great quantities are available. The wealth
of the United 8tates allows us to expend enormous quantities of con-
ventional munitions in tactical combat. Very few countries even ap-
proach this capability. However, the proliferation of lethal chemical
weapons would greatly enhance the destructive capability of smaller
and less wealthy nations. This is because, as I)r. Brennan pointed out,
chemical weapons have the potential of large area coverage at rela-
tively low cost. Manlyo! the types of munitions used in limited war
can be filled with lethal chemicals instead of explosives. The "kill
area" of lightweight munitions such as mortar cartridges and rockets'
would thereby be increased by a large factor.

Modern lethal gas weapons can be made by many countries. They can
be supplied to small nations and even to dissident forces by their big
power allies. Even though defending troops can be provided with pro-
tective masks and suits, such weapons wo l1d be devastating to military
units caught off-guard and to the civilian population. In many situa-
tions lethal chemical weapons would favor guerilla forces. Such forces
generally have no shortage of targets. They know the locations of mili-
tary installations such as base camps and support facilities. Their
problem is their great inferiority in firepower. For antiguerilla forces
the reverse is usually true, their main tactical problem being location of
the enemy. In this Situation any major enhancement of the area cover-
age of lightweight weapons disproportionately favors less sophisti-
cated forces operating in smaller units capable of dispersing over large
areas or mingling with the civilian population. Moreover, the prolifer-
ation of lethal chemical weapons would create greatly expanded op-
portunities for terror attacks on urban centers by small groups of men
firing chemical rockets or mortars from the outskirts. Thus, the prolif-
eration of chemical weapons would seriously reduce the military ad-
vantage that great wealth confers, while at the same time threatening a
major increase in the violence of war and its toll among civilians.

At the strategic level, the hazard of proliferation of lethal gas weap-
ois is also serious. Countries not possessing nuclear weapons might
be tempted to acquire a population killing capability based on nerve
gas. Under suitably chosen meteorological conditions, a small bomber
force could deliver enough nerve agent to kill a large proportion of
persons in a major city. Although it is unlikely that a poor nation coull
successfully deliver chemicals over a wide area of a country with mod-
ern air defenses, it would be difficult to defend against a surpise attack
on one or a few coastal cities. Further, it should be noted that the pro-
liferation of chemical weapons is likely to stimulate interest in the
stategie possibilities of biological weapons and that the economics of
antipersonnel and anticrop biological weapons for threat or deterrence
may come to seem particularly attractive to less wealthy nations.

To summarize, the proliferation of lethal chemical weapons would
risk a major increase in the level of death and devastation in wars of
all kinds. Proliferation would provide forces less wealthy and sophis-
ticated than the United States with greatly enhanced c'apability for
threat, harassment, and destruction. The acquisition of chemical weap-
ons would stimulate interest in biological weapons. for the barrier-,
against both are intertwined. The overriding objective of the United
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States in this area of )Olicy should be to prevent the proliferation of
chemical and biological weapons and to strengthen the barriers against
their use.

RIO'T GAS AND PROLIFERATION

Now we come to the question of what all this has to do with the use
of riot gas in war.

The example of the world's most modern army using gas for the
first. tinie in 45 years and deploying a whole panoply of newly devel-
oped gas munitions cannot hell; but stimulate the interest of foreign
military establishments in the utility of similar weapons. Military
lplainer's in other countries would be'remiss in their duty if they did
ntot carefully study the use of riot gas in Vietnam. If we retain our
first-use option for this weapoii, others must five more serious atten-
tion to analysis and planning for chemical defense and chemical war-
fare for, after all, they may be the ones to encounter it in the future.
At a minimum they will be'motivated to procure gas masks and inten-
sify chemical training. IIaving done this, the additional cost of acquir-
ing a lethal chemical capability is reduced. As more armies become
'ccustomed to training in a chemical environment, as chemical cadres
are upgraded and careers become dependent on a role for gas, the
next step leading to acquisition of lethal chemicals becomes smaller
and harder to resist. Many of the techniques for the dispersal of riot
gas are similar to those employed for lethal chemicals, so that the
progression to an offensive lethal capability would be facilitated.

Here, for example, Mr. Chairman, is U.S. 155 millimeter riot gas
artillery shell developed for use in Vietnam. It has a maximum range
of about 9 miles. Using weapons like this would accustom military
establishments for foreign countries to techniques closely allied to
the techniques they would need to use lethal gas.

Thus, over time, the consequences of the use of riot gas in war will
cause nations less wealthy than ours to take more seriously the possi-
bilities of lethal gas for'deterrence, threat, and harassment.

DANGER OF F-SCALATION ON TIlE BATTLEFIELD

If the proliferation of lethal chemical warfare readiness-and that
is what I believe to be the principal hazard, proliferation of readiness
for lethal chemical warfare-if this should get under way, escalation
on the battlefield becomes a very real danger. Having become accus-
tomed to the use of riot, gas, other nations may be less inhibited than
the United States has been in progressing on to lethal chemicals. The
experience in Yemen where riot gas was used before poison gas appears
to be an exam pIle of such escalation. Indeed, the use of riot as a )par-
enitly Pieceded the escalation to lethal agents in every case where ethal
agents have been used-in Manchuria, in Ethiopia, and in Europe
during World War I.

The use of harassing gas paves the way by providing experience and
establishing defensive preparations and logistic arrangements that
can facilitate the transition to other, more toxic gases. Once the other
side deploys gas masks, riot gas loses anost all of its effectiveness. An
obvious response in that case would be to employ skin irritants, which
could include relatively subtle modifications of existing riot agents.
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For example, here is an Army study of the effect of CS gas oilra-
man skin. ("'ho Effects of lhermallv-Gener-ated CS Aerosols on
Human Skin," Edgewood Arsenal Techfnical Report No. 40075 ,l au-
ary 1967. A) 809-185.) In this photograph four volunteers have
l)laced their arms in a chamber containing humid air and CS gas.
After 10 minutes exposure to high concentrations of the gas, serious
blisters developed. This only halppens in humid air, but it does happen
in the field quite commonly in the presence of humid air and high con-
centrations of the gas.

Another country, finding their riot. gas not. to be so effective after
gas masks have ben deployed, might tilnd that there are otherwise
harmless clemicals that could be added to their riot gas to make it act
on the skin even in iry air.

The move to more toxic skin agents such as mustard gas may not
seem as great as tile step of introducing harassing agents in tile first
place. Another source of pressure to move upward in the scale of toxic
weapons could be born of desperation to retrieve a deteriorating battle-
field situation where defeat would have serious political repercussions.

Even if both sides in a conflict were to tacitly agree to limit them-
selves to nonlethal agents, there may be serious difficulty in finding
a mutually agreeable and workable standard, particularly as the steady
advance of technology generates more agents and combinations of
agents with novel effects.

RIOT OAS AND THE GENEVA PROTOCOL

In December 1969, the United Nations Generad Assembly by a vote
of 80 to 3, with 30 abstentions, adopted a resolution holding that the
Geneva protocol prohibits the use in war of all toxic chemicals against
man, animals, or plants. It was made clear in the debate that agents
like CS were included within the meaning of the resolution. The three
negative votes were cast by the United States, Australia, and Portugal.
In view of the U.N. resolution, there appears little likelihood of secur-
ing widespread agreement to exempt riot gas from the protocol. How-
ever, if we were to relinquish our first-use option for this weapon, as
we hrave already done for all other gases, we could almost certainly
obtain overwhelm ming international agreement oil the applicability of
the protocol to all antipersonnel chemicals, without exception.

The cost of continued division regarding the scope of the protocol
is to weaken its political and psychological effectiveness and to block
progress toward more far-reaching agreements to prevent the prolif-
eration and use of both chemical and biological weapons.

WHAT POLICY FOR RIOT GAS?

What policy should we have in view of all this for riot gas?
The utility of our option to use riot gas in combat has to be weighed

against the costs it imposes by stimulating the proliferation of chem-
ical warfare capability geneirally and by perpetuatinDg international
disagreement regarding the meaning of the Geneva protocol. When
it was relatively new to the battlefield, riot gas was in certain situa-
tions a useful adljunct to other weapons in Vietnam. But now its value
has decreased to a low level, chiefly because the enemy has acquired
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gas masks and learned to cope with (,Is tactics. If we continue to use
CS and to integrate it into our comibat forces, fewer of our present
and potential adversaries will remain unequip)pe( with gas masks and
gas weapons. As this happens, the utility of ('S to us will decrease
proportionately. In contrast, our interest in preventing the prolifera-
tion of chemical weapons will continue and intensify with t lie increas-
ing ca ability of more nations to produce modern weapons once con-
sidered accessible only to the most technologically advanced countries.
It would appear, therefore, that, our long-term interest is to repair to
the traditional standard of not using gas weapons of any kind in war.
If this is so, we should attempt to raItify the Geneva'Protocol in a
manner that will allow us to support a broad interpretation of its scope
to which all nations can agree.

COMMENDATION OF TIMF WITNESS

The CIIAIR. MAN. Thank you, Dr. Meselson. That. is a very perceptive
and a very searching analysis. The similarity of some of your argu-
ments to those of Dr. Brennan on this subject, especially relating to
the advantage or disadvantage that a large and industrially advanced
country would suffer from the )roliferation of these relatively chea )
weapons is right remarkable.

I think it is a very persuasive argument.

SUGGESTED DELAY IN RATIFICATION

Do y'ou have any suggestions to make about strategy that we were
talking about a moment ago, that rather than ratify wVitl a limiting
understanding, to allow it to perhaps germinate a little while longer
while the developments in war become more clear and the study by the
administration is completed?

Do you have any comments to make on that?
Dr. ME:LsoX. I feel the essential problem here is that, understand-

ably enough, our perceptions are still strongly affected by what has
hal)pened in the past, but that our interests for the. future are quite
different. Therefore I think that we need some kind of separation so
that our long-term interests can be seen more clearly.

The CtAIRmA.x. Do you have any questions at this time?

BRITISH RATIFICATION OF rnOTOCOL

Senator AIKEN. I know you CS was developed by the British. The
British, I believe, have approved the protocol without reservation.

Dr. MESELsoN. Great Britain ratified the protocol in 1930. How-
ever, last year the Labor government made a special exception for
CS gas, saying that in their opinion CS was not prohibited by the
protocol. This decision by the Labor government was almost uni-
versally denounced in the British press, and the British representa-
tive, Lord Chalfont, who defended this exemption of CS at the
General Conference of the Committee on Disarmament, wrote a very
strong attack on it after the Labor government left office. I understand
the matter has been under review by the present Conservative govern-
ment. I do not know what their attitude is.
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I believe that the Labor Cabinet allowed immediate events to cloud
their perception of their true interests. They were using CS gas in
Ulster and the)- fell into the trap of confusing the police use of tear

gas, which is ill no way prohibited by the Geneva Protocol, with the
military use ill warfare which, in the opinion of the majority of na-t ions, is prohibited.Indeed , cheeilig for only one year, 1969, in the New York Times

Index, one finds that Argentina, In(lia, Pakistan, and Swe(len, four co-
Sponsors of the U.N. resolution, all used tear gas for police purposes,
even though they hol it to be prohibited in war.

It is important to remember that from the end of World War I until
1965 in Vietnam, the United States never used tear gas in warfare
even though it, was employed routinely by American police through-
out that long period. I think the Briiish were temporarily confused
because they had never used tear gas domestically until Ulster came
along. The'story told by Ior(d Chalfont in an article in the New
Statesmen magazine is thit the issue of the status of CS under the
protocol came up only because the Minister for Disarmament, Mr.
Fredrick Mulley, wanted the Government to go on record as reaffirm-
ing the principle that all tear gas was prohibited. That threw it open
to discussion within the Cabinet and, much to the surprise and dismay
of 'Mr. 'Mulley, the Cabinet went the other way because of the influence
of the events in Ulster.

IS UN iTED STATES DELIVFRING GAS OR IIERBICIDES.

Senator AiExN. Do you know whether the United States is deliver
ing any gas or herbici(es as part of our military assistance )rograim
to smaller nations ?

Dr..MESL s'o. I do not know, Senator.
I know that whether or not the Government of Vietnam forces re-

quire herbicides is a problemm that, has been under study within our
Government, but I do not know if there has been a resolution of that
question.

Senator Aimi-,x. That is all.

POSSIBILITY OF LOSI NO MOMENTUM BY DFLAYING SENATE ACTION

The CIIAl.M.\N. As you so well have said in your original statement,
the administration ha. already taken a number of commendable steps
to limit chemical and biological weapons. As one who apparently ap-
proves of these actions, ai you not concerned that delay in Senate
action on the protocol would result in the loss of momentum within
the Government on steps to limit chemical and biologic&' weapons
programs ?

Dr. MESE.LsoX. Senator. I think because so many other nations have
ratified the protocol, because the world inevitably is going to become
more concerned with environmental questions and with arms control,
and because it is in our best interest to ratify, I do not see much
danger that in time the United States will not become party to this
treaty.

I tiink a greater danger would be if we were to bring it, up and have
it defeated because of disagreement and confusion caused by the
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events of the recent past. I think we have to reduce that confusion
by allowing sonie time to go by.

IrTTYRr TO I,.TIFY WITH UXNDFST. XNOO OR D:LAY?

Senator Aiit.x. While it is not your primary responsibility to make
these decisions on maneuvering, as we discuIssed with tile' previous
witness, I wonder if you have a view about this question of whether
it is better to ratify "the protocol with the understanding that these
nonlethal gases and herbicides are not prohibited-in other words, to
accept the interpretation of the President. Would it be better to go
ahead and ratify it or would it. be better if we suspend action for a
while pending the resolution of that question?

)r. MEsEL.sox. I fail to understand why we would want to ratify
with an understan(iing that. was against our own best interests, first.
of all. This seems to me to be the central point. It is foolish for us to
want an understanding that can only accelerate the frittering away of
restraints that benefit us.

I just do not understand why we would want to do that. But if the
question is put, would you not. rather have half a loaf than no loaf, no,
1 (to not think so. I think that our ratification should have a signifi-
cant, psychological impact. We have never used poison gas. I (1o not
think we have to sign on the line to be sure that the United States
does not introduce poison gas. It is the proliferation of that kind of
weapon to other countries that. concerns me, and I think that the
practice of the United States is the important question.

If, at the time we ratify, we are actually using riot gas in Vietnam,
I think it is going to be very difficult for us to disuade military es-
tablishments in other countries from devoting resources, and interest.
to chemical analysis and chemical planning, and I think that is what
we have to avoid.

In contrast, if there is some signal that all use of gas by the United
States is going to cease, then the allocation of resources, and the proc-
ess of attracting attention of people in other countries to the oppor-
tunities and utility of lethal chemical warfare are likely to be
dampened.

So I fail to see why we should make a move which is against our
own best interests.

Senator AiRtEN-. You made your position very clear to the substan-
tive question that it is not in our interest to preserve the use of these
gases and herbicides. I was going on the assumption that since the
administration feels tlat it does not wich at this tine, at least, to
exclude their use, is it. better to wait a while than go on and move with
their interpretation. This is a judgment, I agree, that has to be made
here.

You are very aware of the attitude of people generally because you
have been studying this field. I guess I was trying to get your evalu-
ation of the impact upon these other countries if we proceeded to rat-
ify with the understanding that herbicides and nonlethal gases are
not included.

Dr. M.F.LSOx. I think the impact would be detrimental. I think it is
far better to delay.

Senator AIKEx. To delay. That is what I wanted to find out.
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USE AkND FFlEJ7 OF IEIIBICIDES IN VIETrNAM

Your statement deals almost entirely with tear gas, and you at one
point stated you were at the moment laying aside the question of her-
bicides. Yet I think you headed the Herbicide Assessment Commis-
sion that visited Vietnuni last year ; did you not f
Dr. MESELSO-N. Yes, Senator.
Senator AIKEN. Would you mind telling us anything you care to

about your impressions of the use of herbicides and what effect it
had ,
lr. MESELSON. I should emphasize that. our study was only a pre-

liiiinary one. The American Association for the Advancement of
Science gave us $80,000 to examine tie effects of the use of herbicides
and to design a long-term investigation of these effects. We began
with extensive consultations in the United States with experts from
various Government agencies, from industry, and from universities.
Then we went to Vietnamm for Augumnst and part of Sepember with
tie support of the Government, of South Vietnam and the U.S. mis-
sion. We spoke with numerous Vietnamese scientists and officials and
went, into the field to investigate some of the areas where herbicide
springs had taken place.

I believe we were thie first team of biologists to go in on the ground
in sonie of the sprayed mangrove forest areas. We prepared a pre-
liminary report w0ich I offer for the record. I think it may be of some
interest, if voi wish, to show you some of the photographs we took in
Vietnam.

Senator AIKEN. Did you say you prepared a report that is for the
executive branch?

D'. MEs-,1soN. We prepared a report for the American Association
for tie Advancemnent of Science, which had commissioned our investi-
gation and a separate report on the crop destruction program for
.\mlhass-idor Bunker and General Abrams.

Senator AimuixD. I)o you have them for submission to our record?
1)r. -.MN1E- ox. Yes.
Senator AIKEN. We will be very glad to have them. (See pp. 354

and 357.)
])r. MIEsNtFsoN,-. We did, of course, make our findings available also

to the executive branch in Waishington upon our return.
Senator AIKEN. What was their response, if you can tell us?
Dr. fh ESEL SOX. I think the response was one of considerable interest.

I spoke with General Abrams, just before I left, for an hour and a half.
N 01spoke with Ambassador Bunker when we arrived and corresponded

with him. We corresponded with some embassy officials who indicated
that the report we had privately sent them would be helpful'because
they were conducting a review of the herbicide program at the time.

Senator AImE,,. I would be very interested in your comments.
You say you have pictures?
I)r. MEsrsoN.. Yes. I could direct my comments to them.
Senator AiE-,N-. All right.
Dr. MSFLSON. This is a map of South Vietnam which shows approx-

imately the areas intensively treated with herbicides since 1962 when
the herbicide program began. These stippled areas are the principal
areas where herbicides havA been applied.
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There. are other targets, numerous small targets, which would be
too small to show up here. Altogether about a seventh of the surface
area of the count r" has been treated with herbicides.

Seiiator Ani.I . Approximately how many square miles is that?
)r.' MESEso.N. It is al)proXiimiately 6 million acres. That is about

9,000 square miles. It is approximately the size of the State of Massa-
chusetts.

EFFECTl OF !IEIIIITCIDES ON MANROVE FORESTS

Several different tvNpes of land have been treated. This is a mangrove
forest growing on the coast of South Vietnam about 30 miles south-
east of ;ai-on. This forest has never been sprayed.

Iere is a photograph of 'a region nearby that was last treated with
herbicides about 3 years before the photograph was taken. There are
a few surviving trees here at the top. It was a surprise that these
l)articular chemicals-Agent Orange. was used here-killed nearly
all the vegetation in this type of forest. Agent Orange does not do that
in ul)land forests, but for some reason we do not understand, man-
grove forests are very sensitive to the herbicide used here.

Senator AiKEN. May I see that one a little closer? How long do you
say this was after the treatment?

1)r. Mm:smsox. This was 3 years after the treatment.
A second problem that has not bee) solved is why, so long after

the use of the herbicides in the mangrove areas, there seems to be almost
no vegetation at all. -

'1This photograph at ground level is typical of areas through which
we walked at several locations that had been sprayed 3 years earlier.

Senator AiKEX. Were they just sprayed once?
Dr. MESELSON. They may, have been sprayed more than once, but

once is enough to kill all the trees.
'This photograph shows an area that was sprayed just once. This

is a much higher altitude photograph and shows a much bigger area.
You can see there is a very sharp e dgeb between the green forest which
was not sprayed and the area w hiich was sprayed and where the forest
has been completely killed.

Senator Aimicx. Is that a mangrove forest?
)r. MAsF.tox. Yes, a mangrove forest along the Ca Mao Peninsula.

About 300,000 acres, half of the mangrove forest of South Vietnam,
have been sprayed with herbicides. Just what this will cost in the
long run to Soitth Vietnam really cannot be said with assurance.

Mangrove forests provide food and sheltering grounds for fish and
crustaceans, but we do not know the quantitative aspects of this prob-
len. It, could be that the impact on the South Vietnamese fisheries will
be great. It could be that the impact will not be great. We just do not
know enough about this kind of ecological system yet.

That is of interest even in our country. We need to know how
valuable the Florida mangroves are, for example.

If it. turns out that the role of mangroves in supplying fisheries is
very important, then mangrove forests should be replaced in Vietnam.
If it is not so important, then other things should be planted there.
Something should be planted because the land is beginning to erode.
The erosion is not serious yet, but neither has there been a major storm
in that pal of South Vieltnam for 5 years.
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Senator AiK:x. At the time of the spraying, was the foliage of the
mangroves matured or was it in a period of new growth?

Dr. Ms.iso,. Much of it was more or less climax mangrove. In
Vietnam and in Malaya mangrove is farmed. Usually there is about
a 40-year period between cuts. The wood gives a very fine charcoal
which is called high sheen charcoal because it is shinv, and it was
extensively exploited for charcoal. Parts of this forest" had been re-
cently cut down, but most of it had not.

Senator AiKpx. No; but I mean the new growth of the foliage.
not the tree.

Dr. Mss o~x. Mangloves are constantly producing new leaves.
Senator Anirx%. A defoliant when a new growth is coining along

fast will kill a tree, whereas if you wait until the new growth is ma-
tired, the leaves are nature, the damage woull be less. So I assume.

Dr. M[ESIEisoN. That is an interesting suggestion, Senator Aiken.
Perhaps that is one of the reasons why mangroves are so sensitive.
We just do not know.

LACK OF KX'OI. DOE coNxcERNIN IEBICICTDY-

In fact, although a great deal of use has been made of herbicides.
we (lo not know why they work. We do not know the mechanism bV
which they act. Probably when that knowledge is available, when we
do understand why they are so toxic to plants. we will be able to de-
sign even more effective herbicides, for good or for ill.

T think that. is one of the main lessons from the use of herbicides
in Vietnam. I doubt that the United States would conduct an un-
controlled experiment like this again. I think we have learned. But
the inplication is that for the future other herbicides used by other
countries could cause great devastation.

Senator Aix i:x,. I think it is another example of the rising cost of
education.

1.1(A7 OF ITtRB(' IDES OX H.ARDWOOl) TRIF.S

Dr. M[r Lso.. This phlotograph shows an upland semideviduoms
forest. These are hardwood trees. These forests have a fairly open
floor with a dense cover formed by trees ul) to 150 feet high.'with a
rich population of animals at each'level. A great amount of this kind
of forest has been sprayed in South Vietnam. We conducted an aerial
inspection of the area within a lhndred miles of Saigon. in an are
going from the Cambodian frontier on the northwest to the South
China Sea on the northeast. Most of the forest that we saw was badly
damaged.

We flew over the area with a professor of botany from the Univer-
sity of Saigon and with a colonel from the U.S. Army Chemical Staff.
We were surprised at the amount of damage that had been done. This
particular area may have been sprayed more than once. Almost all of
the trees are dead and the ground has been covered with bamboo. Hlow
long it might take for the bamboo to be replaced lby forest trees is sim-
ply not known. It may be many decades. 3any more decades would
then be required before a mature forest could develop.
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We (1o not know of any case of a large area of bamboo being replaced
with trees.

IE1iBWI.\L, c(oP i)s'rIt'IuOTIOX IN QUANG XGAI PROVINCE

This is all Army tactical map of a valley in Quang Ngai Province,
which illustrates a different use of herbicides. The valley contained
about o,000 acres of rice l)addies which were Sprayed on August 9.1970,
in order to destroy the crops because it was believed that the rice was
being used to feed the enemy.

We were flown over this valley by the chemical staff colonel who
planned the mission. Ile told us tlat this was one of the best planned
and most effective missions that he knew of. The military believed that
the food in the valley was being consumed by enemy troops for four
reasons:

First, it was thought that there were no houses in the valley, or very
few. I

Second, it was considered that the existence of terracing, of terraced
rice l)addies, indicated that the people down there had to be Vietnamese
rather than Montagmard. The indigenous population in this mountain-
ous region of Quang Ngcai vould be Montafnard -ather than Vietnam-
ese. therefore, the planners of the mission felt the terraced fields indi-
cated there were North Vietnam or Vietcong food production units in
the valley.

third , it was said that the amount of land under cultivation was
greater than any conceivable indigenous population might need.This is a phoiograph of the valley. Here you see the river going up.
IIere are the brown swaths where'the ageit blue was sprayed.

And fourthly, the chemical staff felt that the acreage planted had
grow ni greatly' in recent years, indicating an influx of enemy per-
soel.

We later looked into these pieces of evidence for this being an enemy
crop production area and we found all four of them were wrong. W;e
camie to the conclusion, after examining this and other examples, after
learning the results of official studies of the chemical crop destruction
program that it is extremely difficult to distiniguish civilian from mii-
tary crops and that, in general, Aye have failed to make that distinctionin Vietnam.

We submitted a report regarding this to Ambassador Bunker after
we returned to the United States (see p. 357).

'We found out, there weie many houses in the valley. 'When we de-
veloped our lose-up )photograplhs, Nye were able to see there were hun-
dreds of well-kept looking houses, and that they conformed with the
location of the houses on tile military map of the valley, last revised in
1965.

'hIe CHInM1A.x. Did you ascertain whether they were Montagnards
or whether they vere Vietnamese ?

I)r. Mtstmisox. We could not be absolutely certain who was in the
houses at the time of the spraying. But the mission had been author-
ized in Saigon 14 months before it was done and the indigenous poput-
lation of the valley was definitely known to be Montagnards.
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IN'iTERVILAWS WIFIt IIEruIa5 i'EF3 ('lni, '' SPi.YIN

The CII.AIRMN..x. had they all rone ?
1)r. rsE.sox. Ve wvere toldl teIre were many reftiiees from tile crop

splraVing so we went to tile nearest secure hanlets, where tile refugeeS.
were and we interviewed them. I lere are sonie of them. 'iese are nwni-
brs of tile TIre tribe.

'liuese peol)le are nnimists. 'lhy believe in evil spirits and good spir-
its. 'hey: believe that evil spirits are born in poison, and cause their
elfects b y using l)oiion. In a sense, chemical warfare fits in with their
ancient tra(liion. '1"1v believe it is what the evil spirits use. And
they l)elieved that. the American pilots had learned how to control thle
evil spirits.

Now when they have disease problems or a crop failure, they make
animal sacrifices to appease the spirits. They kill chickens or ;kgs or
pigs or, for serious problems, they kill water buffalo. These l)eol)!e
told us they killed their chickens and their dogs and their pigs a1n(
their water buffalo and still the rice would not grow. 'hey were not
starving, for they had stores from the. previous year's crop, but they
felt their valley had been placed under a curse. They fled and became
refugees here in the village of Ba To, and in other refugee camps.

We went to three separate refugee centers and interviewed refugees
who had experienced anticrops spraying.

PERSISTENCE OF AGENT BLUE

The ChAIRM ,%N. How persistent is this agent? What is it-Blue?
I)r. MESE:LSON. Agent Blue.'lhe CIIamMAN. Does it last beyond one crop season?

Dr. MFs, sEoN. It may depend on the kindof land and the kind or
rice. In the delta we visited areas sprayed 3 years earlier. We cane by
helicopter. No one could have known we were coming. We asked to
see the rice and it was fine.

In the mountains, we were repeatedly told by the Montagnards that
they were unable to grow rice for a year or two after the herbicide had
been deposited on the ground.

The U IAIBRMA,. Evil spirits?
Dr. MTf sELsoN. It may be there are some differences. The Govern-

ient of South Vietnam has been doing research on this and( has
learned in preliminary experiments that different strains of rice have
different sensitivities to small quantities of Agent Blue. Also, tile soil
and the particular herbicide used could cause differences.

IMPOSSIBILITY OF -MAINTAININO DISTINCTION BETWEEN 'MILITARY AM)
CIVILIAN CROPS

Regarding the terracing which was considered to be an indicator of
a non-Montagnard presence, U.S. Army publication clearly state that
the Montagnards of these valleys have been practicing terracing for
decades. Terracing is not an adequate indicator of a non-Montagnardpopulation.

WiVe felt that the implication of this is that it. is almost impossible
under wartime conditions and with personnel who rotate as quaickly as
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oi's do ill Vitna m-this colonel on1lV had been there a few months;
he had not met his predecessor; he wv'ould leave a few months later-
it is impossible to maintain that kind of distinction between enemy-
grown crops and civilian-grown crops, and that as a result the impact
of the program has been much greater on civilian-grown crops than
on military' ones.

EXT NT OF DEFOLIATION

The CrI.A1n1rA.. You stated about 5 million acres of forests had
been defoliated.

l)r. M'AsE8jSON. Yes.
The (JI.IMAN. Does that include the rice, the crops?
l)r. M:srfox. No, about a half million acres of cropland has been

sprayed as part. of the crop destruction program.
The CIII.,' . A half million?
I)r. Mrsl:rwoN. A half million acres.
The ('MIAmw1AxN. Is this all in Vietnam or does it include Cambodia ?
l)r. MESELSON. This only includes South Vietnam.

SPRAYING OF CAMBODIAN RUBBER PLANTATIONS'

The ChAIr.\iAN. Do you know anything about Cambodi'a ? We have

heard reports that they are spraying the rubber plantations.
Dr. MESESOx. Yes, "there was an occasion on which rubber planta-

tions suffered severe damage. The Department of State 1;ent a team
over there )r. Minarik and Dr. Tschirley. They verified there was
herbicide damage, but I do not know what unit did the spraying.

Armyn officers in Vietnam and here have told me that the Army did
not do it. I do not know who did it.

The CHAIRMAN. The evil spirits did. [Laughter.] Did you not say
that?

CHEMICAL CROP DESTRUCTION INEFFECTIVE AS WEAPON

I)r. MESELSON'. Our feeling about chemical crop destruction as a
weapon is that it was ineffective.

The fundamental assumption is that somehow you can starve the
enemy soldiers or make them divert scarce transportation facilities
to bring in food from the outside. The difficulty, of course, is that the
enemy soldier can be much more effective in obtaining food than is the
civilian. The soldier can walk the next valley; he can coerce food; he
can buy it with money; he can have it brought in. You would have to
stress the civilian to an extraordinary degree before the soldier even
feels it. Therefore, a program like this cannot be of much military
value. Instead, it causes great suffering to civilian farmers and their
families.

We are not experts in the military field, but that was the conclusion
to which we came.

The CIIiRMAN. We had another report. It is similar to yours, I
believe. It says,

The analysis indicated that the civilian population seems to carry very nearly
the full burden of the result of the crop destruction program. It is estimated
that over 5M0 civilians experienced crop loss for every ton of rice denied the
Viet Cong.
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Would voi agree with that?
Dr. Mrs-ELsox. Well, it. is very hard to compute an accurate mber

for the ratio of civilians to soldiers affected. It is easier to compute
how many human beings could have eaten the food destroyed. We know
how much food we have destroyed. It is enough to feed approximately
650,000 people for 1 year. That is the cumulative spraying from 1962'
through 1969. It leaves out 1970.
Now 650.000 people for I year must have included a very large num-

])er of civilians, certainly far more than half, simply because in any
1 year there just were not anywhere near that, many enemy soldiers
growing their own food. Several official studies conclude that some-
where between 90 and 99 percent of the food being destroyed was
destined for civilian consumption and not. military.

I think this was a program that. simply kept going under its own
momentum. This program did require authorization at many levels,
but the authorization became almost pro formal. We found that, mem-
bes of the principal committee that was authorizing these missions
were unaware of the details of the targets which were being attacked.
Now. as von know, the use of chemicals to destroy food crops in Viet-
nam has been stopped.

It is being done, according to newspaper reports, by another country,
by Portugal in Angola, on the food crops of the people who are trying
to displace the Portuguese from that African country.

13I PORTANCE OF RATIFYI NO PROTOCOL, WITHIN HERBICIDES INCLUDED

I think this is the kind of warfare which, as I)r. Brennan has said,
(loes not suit. the kind of reputation and style and image which we have
had in the past or which we should want to have in the future. Nor is it
militarily effective, in maiy opinion. Beyond that it could stimulate
thought, regarding the posibilities of a far more dangerous tactic, bio-
logical anticrop warfare, something that could be a serious threat even
to the United States.

I think that it is unlikely that the United States will use chemicals
to (lest roy food crops again, but I think it is important that we now put
omselves in a position so that we can keep other countries from doing
it. Ratifying the Geneva Protocol with herbicides included would give
us that benefit. We would then be able to discourage others. Ae cannot

do it now.
AUSTRALIAN USE OF RIOT GAS

The CimIR.trN. You mentioned that Portugal was using this in
Angola. This prompts me to ask you. since Portugal and ourselves were
two of the three voting against the U.N. resolution, where is Aust ralia
using it and wvy did they vote against it?

)r. MESFL$OX. Australia was using riot gas along with us in Viet-
na Iln.

The C n3L.%.\x. They are not using it on any of their native popula-
tion ?

)r. MESrEsox. Not as a military weapon.
The CAIRMANT. Have you any other questions?
Senator AiKE,. No.nmore.
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IS UNITED STATES SUPPLYING GASES OR IIERBICIDES TO ANYONE?

The CIIIAMA . Do you know whether we are giving away or selling
or supplying any of these chemicals or herbicides to anybody, whether
it is in the Far East or any other area? I guess the herbicide is a chem-
ical, too, but I mean the gases. Do you know?

1)r. MEsEi.SON. Riot gas and herbicides can be obtained on the com-
iercial market. and so can gas masks, but I do not know whether we

supply these items as part of any military assistance l)ro-,ram.
The ClIAJIIMVIAN. Of course, you were recently in Viecnam. You do

not know whether or not we have supplied the South Vietnamese Army
with gases or herbicides?

I)r. MESELSoN. We have supplied the Government of Vietnam Army
with riot gas weapons. Generally speaking, the weapons they hav,, are
tie smaller caliber ones, mainly grenades.

The C.ii,.i.tx. Do you have anything else you would like to add?

1'I1011IBITION OF WEAPONS IS IN U.S. INTEREST

You have covered it very well. I think you and Dr. Brennan are in
general agreement upon the value of these weapons to us, and if I
understand it, you both agree that it is in our own interests that they
should both be included in the prohibition; is that correct?

1)r. MESt:LSON. That is my essential point, Senator. I would not add
an.Nting to that.

''he CHAIRMAN. SO that if there is any other consideration, moral or
material, that would only be in addition to our own interests.

I appreciate very mnch your coming. You have always been most gen-
erots1 wth your t ine. I thank you very much.

We will be adjourned. Thank you.
(W1hereupon, at 12 :25 p.m., the committee adjourned.)
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