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- ABSTRACT

The United States was accused of violating inter;.
national law when herbicidhs were used in Vietnam. This
gtudy reviews the military use of herbicides in Vietnam
andf5ﬁmiarizes the confrovorsial reaction voiced against
the UnitedkSQafes. It focusea on the current statua of
the United Statea in relation to the Geneva Protocol of
1925 and international law of custom.  This study re-
vealed the United States is subject to the prohibitions
of the Geneva Protoéol by international law of custom.
It alse ascertained that currently herbicides are not
legally prohibited in warfare under the provigions of

the Geneva Protocol.
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1 . CHAPTER I
INTRODUCTION

The purpose of this study is to‘deferminé'tho'cur-
rent legal stntus-ef‘the'nilitary use of chemical herb-
lcides to defoliate véketation and destroy crops'in a
war zone. The principll objectives of the paper are to
(1) determine if the use of herbicides in war, as employ-
ed in Vietnam, is prohibited under the restrictionas of
the Geneva Protoecol of 1925 (Protocol for the Prohibition
of the Use in War of Asphyxiating, Poison&us or Other
Gases, and of Bacteriological Methods of Warfare) and
(2) determine whether the United States is subject to
the restrictions regarding herbicides as recognized in
this Protocol.

Thies study is currently of interest rof the follow-
ing reason., The years 6f herbicide émployment and those
immediately following have been marked by repeated adverse
eritiiism againat the tnited States andfaéuntafwargunent-
ative statements by 'the United States lnﬁduftnlu“of-hcrba
1c1do.employnontu ‘The politically sensitive nature of -
herbicide operations was the cause of much of "this censure.
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General international opinion has been against the use
of herbicides in war, Numerous nations have stated that
these chemicels are actually prohibited under interna-
tional law and speéifically restricted by the prohibi-
tions listed in the Geneva Protocol of 1925.1 Although
the United States was the primary prpponent for the
drafting of this Protocol, she did not ratify it after
having signed it.. In an effort to enhance the arms con-
trol talke and sgreements, President Nixon resubmitted
the Geneva Protocol to the U. S. Senate in August 1970
for ratification.z

The Protocol has remained in the hinds of the meme
bers of the Senate Foreign Relations Committee since
that time. A major reagson causing the impasse of action
is that the Fxecutive O0ffice and the State Department
contend that the Protocol does not prohibit the use in
war of chemical herbicides, while 2 large number of Sen-
ators do believe they are prohibited. Until this debate
is settled it appears that there will be no action tsken
to ratify the Protocol.3 Consequently, this research
topic i8 both apropes and of deep interest at this time.

The study haes been limited to determining the current
international leagal status of the military use of chemieal
herblecides in war. :Debate concerning the moral issues
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involved with the use of these compounds as defoliating
or crop destruction agente was not addressed. Also,
discussion was not included concerning the ecological
impact that these agents may or may not have on the en-
vironment'ﬁhen used extensively in a war zone. Each of
there two'general‘areas are worthy of separate studies
of their own. |

This study was conducted in the following manner
in order to insure comprehensive research on all aspects
of the problem. First a review was made of the devel-
opment of herbleides and the history of thelr use during
the Vietnam conflict, This provided an insight of how
herbicides have been used domestically and the extent
to which they were used in the war. The next aspect of
the study involved an exnminatioh of the actual national
and international reaction and comment to the United
States' herbicide program in vietnam. This provided
background as to the actual focal points and basis of
comment concerning herblcide use by the United States,

The third step involved a review of the position -
of the United States in relation to any treaty which
might. involve a prohibition against the use of herbicides
in warfare. This portion of the study generally focused
on the U, S, position vis-a-vis the Geneva Protocol.

3
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The final task of the study required a determinationl
whether or not herbicides were legally prohibited under
existing international law to which the United States
wasg subject. This research involved sorting aetual or
legitimate arguments against the use of herbicides from
the condemnation based on unfounded propaganda or hys-
terical and unknowledgeadle reporting. The legitimate
arguments were then ooﬁparad with the appropriate facets
of:intornational law in order to determine the present
applicability of these laws in regard to herbicide use
in war.

.. A.brief review of some of the terminology used in
this research study will assist the reader in better
understanding its contents. The Dictionary of United

States Army Terms defines herbicides ss chemical compounds

"~ which kill or demage plants. It describes defoliating

agents as chemicals which cause plants to prematurely
shed thelr leaves and it defines anticrop chemicale as
those used to cause damage to food or industrial crops.4
Since the chemical herbicides used in Vietnam were em-
ployed to either defoliate or kill ecrops by herbicidal

action, these terms will be used interchangeably in thie

gtudy.
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CHAPTER I
DEVELOPMENT AND U, S. MILITARY USE OF HERBICIDES

In order to obtain a proper perspective of the
' magnitude of the herbicide problem currently being
digcussed, it is necessary to be familisr with herbdi-
cide development, its use in the civilian en#ironment
and the history of herbicide employment by the United
States military forces. |

‘Chemicals have been used for centuries to control
weeds, Salt, ashes, smelter wastes, and other indus-
trial by-products have been applied to roadsides, fence
rows, and pathways to rid them of vegetation and for |
eliminating‘webd'Infastatioﬁs’from agricultural lands.
Little progress was made in the scientific investigation
or the practical use of weed killers until the latter
part of the 19th century. With the developing science
of chemistry came the many appllications in industry
and agriculture. ' Research on the use of certain ine
organiec compounde ds herbidides continued through the
turn of the century and a number of them such as copper
sulfate, sodium arsenite, iron sulfate and sulfuric

5
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acid were used.1<‘

It was not until World War II that a major break-
through occurred in' the field of herbicides. United
States [ round forces in the Pacific Theater found it
extremely difficult to locate the Japsnese cave and
tunnel entrances in the densely foliated islands.

U. S. casualties were high because enemy fortifications
in these areas were hard to locate and neutralize,
Large amounts of white phosphorous munitions were used
to explosively blow away and burn the foliage cencealing
the cave openings. Once pinpointed, these fortifica-
tions became very vulnerable to direct fire and flame
weapons. It became readily apparent that a need existed
for an economical end expedient means of defoliating
thie vegétation. Research in this field was under-
taken at Camp Detrick (now Fort Detrick), Maryland,:
the United States Army Biologieal Warfare Researeh .
Center., 'Initial research and development of the her- =
bicide 2,4-dichloreophenoky acetic scid (2,4«D) was
sccomplished during the years 1944 dnuﬁxyks.z%xnﬁvelopau
ment of this hormene<like, selective, organicJﬁerbiciﬂo“
wan ébnsidered“a“mtﬁorﬁbreakthrough;‘“1t~th1ifnlno?tinc
the first military aerial spray trials were:ruh using -
2,4<D in an M-10 emoke tank on a Be2% iircr;ft;j‘*Tho‘

6
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war ended, however, before herbicides could be employed.

. With the intreduction of 2,4~D and the general real-
ization by the chemicsl industry and farmers of the great
potentialities of chemical weed control, herbicides in
increasing numbers were discovered and placed on the
eiviliian aarkot.u' Herbicide use became & widely ac-
eoptéd practice and evolved as a major technological
advance in American agriculture., Herbicide use not only
iowered farm labor and tillage costs bﬁt raised the ylelds
of harvested crops. As early as 1922 weed control sprays
produced increases in certain crop yields of over 25 pef
cent above untreated aroas.5

Although the war had ended, military interest contin-
ued along with civilian interest in the development of
new herbicides, The military potential of herbieides
had been realized in the war. Personnel at Camp Detrick
continued thelr research for new herbicides and tests on
aerial application systema., The military requirement for
herbicides was recognized 22 a Qualitative Materisl Ree
guirement (QMR) in CDOG Paragraph 12394(1), Chemical De-
foliant (U), which waﬁ'approvod prior te 1956.6r.1n'1959
the first large scsle military defoliation effort took
place at Camp Drum,’ New York., Aerial application tests
were made with a mixture 01:2,h-D and 2,4,5~trichloro-

7
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phenoxyacetic acld (2,4,5~T) esters.? Camp Drum is a
large Army Reserve Forces summer training camp and con-
tains thousands of acres of firing ranges and artillery
impact areas. The annual cost of manual cutting of the
foliage in'these areas was prohibitive. Thus, the de-
cision was made to use this as an operational test area.
An H=-21 hglicopter was used to spray the defoliant on
four square miles of impaet area.a The 1959 operation
proved to be very effective as well as cost éaving.
During the latter half of 1961 the first teasts of .
vegetation control ag@nta-were conducted in the Republic'
of Vietnam:(RVN). Dr.:James:W. Brown of Fort Detriek
made merial andvground applications of 2,4«D, 2,4,5.7,
and other chemicals undgr the sponsorship of the Advanced
Research Projects Agency (ARPA). These tests were only
experimental in nature and were conducted to determine
1f the commerecial herbicides would be effective against
the Vietnam vegatation.g'lo One of the primary methods
of aerlal application utilized the H-34 helicopter with
the HIDAL (Helicopter, Insecticide Dispersal Apparatus,

11

Liquid) spray syatgn. An evaluation of the selected

locations sprayed for the test demonstrated that effec-
tive resulis could be obtained during the growing season
in the Republie otsVietnam.;z
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.The firat miiitary~operational defoliation tests
made in RVN took place from January to March 1962 util-
izing.Air Force (=123 cargo aircraft with MC-1 (Hour-
glass) spray systems. The operation was conducted by
the Air Force Special Aerial Spray Flight, Tactical Air
Command.13 ‘This operation under the code name “Ranch
Hand" was carried out with the full concurrence and
support of the RVN government and Vietnamese Air Force.lh
In August 1962 the Republic of Vietnam approved defeolia-
tion operations in the Ca Mau Peninsula, Six targets
involving almost 8,000 acres of mnngrove,fofeat were
sprayed} The -object of the mission was to defoliate
the vegetation 200 meters on each aide of the approxi-
_mately 50 linear miles of rivers, canals, and one road
in the target afea. C=123 aireraft sprayed a 2,4-D,
2,4,5=7 herbicide mix on this operation from 3 September
to 11 October 1962, An inspection of the target area on
9 November 1962 determined that the defoliation was from
90% to 95% effective, Effectiveneas was judged by the
degree of vertical visibility on the basis of the'abéa'”"
of ground that could be seen when viewed aerially.xs':

It should be noted that mangrove forests are very suscep-
tible to these herbicides and the most strlking results
afe found when mangreve vegetation is sprayed,. : Seme:
9
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types of tropical foliage show little or no effect from
similar applications of herbicides. This may be due to
seagson of treatment and species tolerance. Overall,
these missions proved how effective herbicides could be
in Vietnam.

From 1962 to 1971 herbicides were used against a
wide variety of targets., They were primarily used to
remove the leavas from existing foliage to improve
visibi.ity. Spray targets along enamy infiltration
routes and over enemy base campaJand depots enhanced
the ecollection of visual intelligence information.
In most instances visual reconnaissance of ground activ-
ity in the triple canopy tropical forest was virtually
imposaible without the use of herbicidea. Defoliation
was also used to enhance the security of the friendly
forces. Defoliants were sprayed along lines of commun-
jication such as roads, railroads, and waterways, in order
to reduce the foliagze whiech normally concealed enemy am-
bush sites, Herbicides were also used to retard the
growth of veketation around mllied base campe and criti-
cal installstions, This assisted friendly security forces
by improving fields of fire and observation and reducing
the threat of sapper attack.

Herbicldes were also used for crop destruction missions

10
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in Vietnam. Beginning in 1962, certain rice growing
areag in enemy controlled territory were sprayed with
g2 contact herbicide called cacodylic acid., This agent
killed the rice crop, thus denying its use to enemy -
troops, This erop destruction progran was aimed at
placing pressure on the logistical‘suppoft;ayatan of
the enemy and weakening his will to fight,

There were three basic mixtures of herbicides used
operationally in'Viqtnam.>.The first mixture, already
discussed, was compoéld'of 2,4~D and 2,4,5-1 #nd posS8~
esses the code name "Orange." This was predominantly
used on broad leafed vegetation., Another defolisnt mix
for broad leafed piants was called ﬁéent “White;” This
defoliant, which was introduced into RVN in 1965, is a
mixture of 2,4-D andaﬁicloram.16 The advantage of this
herbicide is that its effect on vegetation is a iittle
longer lasting than that of agent Orange.and it is not
as volatile. The third and final agent, which also has
been previously mentiened, was cacodylic acid. Coded
agent “Blue," this compound was used primarily agsinet
- narrow leafed vegetation to include rice crops. ~All of
these herbicides are in agricultural use in the United
States. '

. The uge of herbicides increased in Vietnam from

11
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1962 to 1968, after which their usage declined. The
table shown below appeared in an April, 1971, Sierra
Club Bulletin and is based on Department of Defense
data concerning the estimated area treated in vVietnam
with herbicides, It can be readily calculazted from the
eight year period indicated that 9.6% of the herbiecide
effort went into crop destruction and the remainder
into spraying forest land.

ESTIMATED AREA®* TREATED WIT¥7HERBICIDES
IN SOUTH VIETNAM.

Year Forest Land Crop Land Total
1963 24,700 247 24,947
1964 83,486 10,374 93,860
1965 155,610 65,947 221,559
1966 741,247 101,517 Bu42, 764
1967 1,486,446 221,312 1,707,758
1968 1,267,110 63,726 1,330,836
1969 1,221,415 65,700 1,287,115
Total - 4,984,954 529, 566 5,514,410 (sie)

#irea measured in acres,

Since numerous forest and crop land targets were
resprayed each growing season, the above figures do not
reflect the actual surface area treated by herbicides,
That area would be somewhat smaller in comparison., Due
to a controversy involving the poﬁaiblo teratogenie
effects of a dioxin found in small quantities in agent

12
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“Orange" (2,4,5-T), this herbicide was suspended from
use in Vietnam in 1970, Shortly thereafter in 1971
the remainder of the defoliation program was discon-

tinued by United States military forces,
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©ier  CHAPTER IIT

WORtD REACTION ’I:(') UNI‘PED STATES USE oF HEﬁ?ICIDES

" One of the first indieationa that the tnited States
had been considering thé use 6f herbicides in Vietnam
surfaced publicly in a New York Times article on 6 June
1961 and was entitled “Army Seeks Way To Strip Jungles.*
Ammy offiéials'had testified before a House Defense
Appropriations subcommittee that the Army had been exper-
imenting with herbicides for stripping jungle foliage
to expose guerrillas or other hoatile units and instal-

lations.1

Immediately following‘thls‘artielo; nothing
was said intermationally to ecriticize tho"inhernnt con-
tent .of " the article. "It waé not until = year after the
herbicides had been used on a routine basis that the
impact of this new type of ingredient of warfare was
noted by other countries.

. When 1t became known internatisonally that herbicides
were being used for defoliation and corop destruction in
South Vietnam, varied responses were made public as to
the acceptance of herbicides in war. Few countries have
come to the deferseé of the United ‘States for having used
1h
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herbicides. To the'contrary.'mést vocalizations in re-
gard to defoliation and érop destruction have been to
condemn United States use of such compounds,

As would be-expected the elements against whom
" herbicide use was directed, that i8 the National Libera-
tion Front (NLF) and the Democratic Republic of Vietnam
(DRV), strongly argued against their legal and moral use.
They "accused United States and Vietnamese torces of.'
*impairing health of tens of thousands of people' by |
chemioai‘warfare in Viqtnam.“z North Vietnamese stated
that they had sampled *"polsonous* chemicals ffom these
operations during the past past year (1962) in South
Vietnam. "In April, 1966, Joseph Mary Ho Hue Ba, Catho-
lic representative of the National Liberation Front (NLF)
charged that the U,S. use 6f defoliants and herbicides
was killing newborn babies."3

Also as would be expectad, all other countries
which supported the cause of these two parties in their
war against South Vietram or believed in the Communist
cause, &lso took: exception to herbieide use by the
United States. In early Fobruary 1962, the U.S.8.R.
accused the United States of waging chemioal warfare in
South Vietnam. Thc 50v10t ﬂowspapor Izvoatin reported
that "the P@ntagon has marked the beginning of a new year

| 15
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by an unprecedehted action: the use of chemical weaponé.“
It continued by stating that the U. S. Air Force was de-

stroying the'Vietngmase peasants’ crops by polisonous

4
gas.

One year later the Soviet Union again brought forth
charges "that the Unifed States was using poison gas in
the war in South Vietnam.* The State Department said
the accusation was false and that the chemicals employed
were similar to actﬁal weed klllers used in the United
States.5 One month later the Soviet press agency Tass |
reported that the Soviet Union called for an urgent
interﬁational investigation of reports that poisonous

substances were being used against civilians in South

6

Vietnam.~ 'In 1971 Soviet Engineer Major L. Nechayuk

in an article in International Affalrs presented a Sovi-

et view of U, S. herbicide use which possesses the
flavor of pure Communist propaganda. Major Nechayuk

statedy

the consequences of the first flights of
these aircraft over the fields and jungles of
South Vietnam-in 1961 aroused the indignation
of the world publiec. The Pentagon bosses then
- proceeded to carry out a most perfidious oper-
ation under the code name of Ranch Hand. It
soon became obvlious that the object of this
operation was to starve the population of
South Vietnam by destroying the harvests and
vegetation and to deprive the fighters of the
Liberation Army of natural cover. For the

16
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. operation highly potent toxic chemicals were
employed, Massive spraying killed all forms
..0of 1ife--- plants, birds, animals, and even
human beings. Actually the barbarians from
the Pentagon laugohed chemical warfare on the
gsoil of Vietnam.
He continued by 3tating that the United states had fla-
grantly violated the elementary standards of human eth-
ies and 1nternationa1 law. He stated that the code of
international law broken by the United States was the
accords of the Geneva Protocol of 1925.8‘

It should be noted that when the above allegations
were made by the Communists, they utilized such descrip-
tive terms ass Chemical Warfare, poisonous or toxic
chemicalo. or that the U.S, effort was devoted towards'
an’élleged affect of killing or making innocent civ-
ilians sick. They never treated or directed their pro--
pogonda towards herbicides as defoliants. or the target
as being the jungles or Viet Cong crops instead of
innocent civilians. |

There also were outories of concern from within
some of the non-Communist countriel. Although the NLF
or DRV activitias may or may not have been condoned in
South Vietnam. these individuals did not agree with the
U.S. participation in an herbicide program. Their mo-
tive for this response appoars to be purely in their

belief that the use of herbicides in war were legally

17 A
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or morally wrong. In a letter to the editor of the New
York Times in March 1963, the late Lord Bertrand Russell,
of Great Britaln, expressed his violent opposition of
the U. S, conduct of the war in Southeast Asia. He de-
fined the herbiclde use as chemical warfare employed for
the purpose of destroying crops and livestock and to
starve the population of Vietnam. He compares the use
of napalm and herbicides in Southeast Asia as reminiscent
of the warfare conducted by the Germans and Japanese
during world War'II.q Yoichi Fukushima, head of the
Japan Sclence Council Agronomy Sectlon, claimed the
United States ruined more than 3.8 million gcreS-of till-
able land in vietnam and killed more than 1,000 peasants
and 13,000 livestock. - He stated that "appalling inhu-
mane acts are evident even within the limited admissions
officially given out by U. S. Government loaders...."lo
Criticism was received not only from forelgn coun-
tries. Various cltizens and.organizationaxwithin the
United States ealso volced their disapproval of the U. 8.
military use of herbicides. Dissent against herbicide
use increased with time in line with the overall general
protest against:the war and American involvement,'l
Agaln dissenters against herbicide use could be divided
generally into iwo groupe. . The first groupreing those

18 '
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who had an ulterlor motive for making the protest and
the second group who honestly felt that something moral-
ly wrong was being done.. The first groﬁp mentioned in-
cluded those who were sympathetic to the NLF/DRV cause,
those trying to achieve national or international acclaim,
those seeking group acceptance or recognition by getting
on the "band wagon® of dissent which was vogue at that
time and those making a "fast buck" on booksfaﬁd other
publications whose sales thrive on positions taken on
controversial topics. The second group of ;ndividuals
and organizations who publicly criticized herbicide use
in warfare, appeared to do so out of pure moral and eco-
logical concern. A representative sample of the arti-
cles deplicting reaction of sincere persons or organiza-
tions will be reviewed in the remainder of the text of
this chapter. |

Since the greatest amount of reaction developed
and centered among the scientific and educational members
of the U. S, soclety, the majority of their-printed views
appeared in such publication as Scientifie Research,
Sclence, Envirornment, Scientific American, and the Bul-
letin of the Atomie Selentists., It waS'not.until the
1965 and 1966 time frame that a considerable number of

U. 8. sclentists began to express their concern of the -

19 \
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wldespread use of herbicides in the Vietnam War.12 As

Chapter II noted, the use of these compounds in the war
was well established by this time and they were begin-
ning to be used.in quantity.

., During an annual meeting in December 1966 of the
American Association for the Advancement of Science
(AAAS), a resolution waé,made calling for the AAAS 1o
investigate the use of herbicides in vietnam.'? Due to
internal probleme. of deciding who was going to do the
Investigating, and how and what was to be investigated,
the AAAS proposal did not get off the ground for another
two years. In the meantime the Society for Social
Responsibility in Science offered to send scientists to
Vietnam to study effects of defoliants on the ecology.
Dr. Gordon H. Orians of the University of Washington
and Dr. Egbert W. Pfeiffer of the University of Montana
accepted the offer and went on a 15-day tour in Vietnam
in March 1969.1u- In articles published in the 23 June
1969 Scientific Research and 1 May 1970 issue of Science,
these two scientiste described what they saw as the.
threat of herbicide use to Vietnam and recommended that
the AAAS, "in accordance with its resolutions of 1966
and 1968 take the.initiative in setting up an interna-
tional research program to study the long-range effects

20 Q'\-
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of the military use of herbicides in Vietnam,%}5+10

The AAAS finally established an Herbicide Assess-
ment Commiseion and in August 1970 they sent Dr. Matthew
Meseison, a biochemist at Harvard University, Dr. Arthur
Westing, professor of blology at Windham College, Ver-
mont; and Mr. Robert Cook, a Yale graduate student to

17 A report of the observations made on their

Vietnam.
trip was also very eritical of the ecological impact of
herbicides in that Southeast Asian country. Meselsen
and company also related a need for an in-depth, long-
range study. |

‘The numerous complaints from the scientific commun-
ity to'Federel Government agencieés culminated in con-
gressional action.' Senator” Thomas 'J. MeIntyé, who
headed the subcommittes on research and development of
the Senate Armed Services Committee inserted a special: -
proviesion into'tﬁefmiliftry‘ﬁuihoriZationfbill.ia'fThe*
bill which became Public Law 91-441 on 7 October 1970
required the Secretary of Defense to ¢contract the Naw
tional Academy of Sciences (NAS) to conduct & comprehen-
sive investigation of the ecological and physiological
effects of the defoliation program in South Vietnam.19
The NAS was scheduled to present its findings to the
President and the Congress in early 1974.

21



Concurrent with the foregoing activities and out-
cries of concern from the civilian scientists, various
governmental agencies also were looking inte the rumored
problem areas of massive herbicide use. Regearch on her-
bicides had been continuing since World War II at Fort
Detrick, Maryland. .In addition, in 1967 the Defense
Department®s Advanced Research Projects Agency (ARPA)
contracted the Midwest Research Institute (MRI) to
assess the eoolggioal impact of herbicides in Vietnam.
MRI. prepared its report through a state-of-the-art
knowledge review and formulated their conclusions on
that bagis. No visit to Vietnam had been made and no
new experimenis were set up to duplicate the possible
problem areas in Yietnam. MRI acknowledged there would
probably be aﬁ ecologlical impact in some ©of the areas
of concern, but current data was not available to address
all areﬁs completely. Further research data was needed
in these afeas.zo,

In March 1968 Dr. Fred H. Tschirley, who was the
assistant chief of the Crops Protectlon Research Branch,
Crops ROBQarehfniylsimn.?nsricultural Resesrch Service,
U;s.?pepartment of Agriculture, went to Vietnam to make
an assessment of ecologlcal consequences of the'dofolin
ation program in that country. This study was under-
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~ taken at the request of the U. 5. Department of State.
Dr. Tschirley is recognized as the first U. $. scientist
to visit Vietnam in the aftermath of world criticism.

He also concluded from dn gite observations that there
had been an ecological effect but indicated it could
not be fully assessed unless an in-depth, long-term
study were undertaken. His evaluation of the damage

was not as critical as that of the other U, S. scien-

tists who made later trips to Vietnam-21

‘This brings
the goverrnment action up to the point where the NAS
wag‘taskedzby:DpDrto conduct thelr extensive study.

. In brief, thie chapter relates that there was con-
sidqrable feeling in tpe wgrld and in our own society
against the use of herbicides in the Repﬁpl;qnof Vietnam.
Basically there were those who charged the United States
with conducting ghem1¢al‘yapfare of the nature prohibi-
ted in the Geneva Protocol of 1925 and, there were others
who protested on the grounds. that they felt thatitheae
herbicides may have a detrimental effect on the ecology
of Vietnam and thus their use was wrong and herbicide

ope:ations should be terminated.
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CHAPTER IV
UNITED STATES POSITION ON CHEMICAL AND BIOLOGICAL WARFARE

As the previous chapter has shown, there have been
numerous individuals and countries which have chafged
the United States with conducting 111ega1 chemical war-
fare through the use of herbicides in Vietnam. In order
to determine the legality of United States use of herb-
icldes in‘waffhbé;ritjié}fffsf neéeSEéﬁy to review any
treaties concefning chemical and bidlogicﬁi warfare to
whiéﬂ'fhis country is a signétory} 'Thié chapter will
highlight the current status of the United States in re-
1étfon to its obligations under international treaties
on the use of chemical and biological warfare.

A review of liferature verifies that at the present
time the United States is not a party to any treaty
wﬁich ?rohibits'khé'usé of toxic or nontoxic gases in
Warfare.i'z'3 However{ ﬁs President Nixon has étﬁted{'
it has been the policy of the United States to observe
the'pfincipl§s §H&%oﬁiigiiioha'ofkihé"cendV; Protocol
of 1925,%5  gince ‘this Protocol has been the gulding
document for United’ States activities in Chemical and
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Bidlogical Warfare (CBW) and it is also the document
which various countries have quoted to justify condem=-
nation of the U. S. use of herbicides in warfare, it is
essential to view the Protocol in detail.

Following Worid ﬁar I it was generally accepted by
most countries of the world that chemical warfare as it
had been known in the war wes cruel and inhumane and
something had to be .done to curb its use in future wars.
In 1925 a Conference for the Supervision of the Interna-
tional Trade in Arms and Anmunition and in Implements
of War was ddnvened at'Genéva. Switzerland, by the Lea-
gue of Nations. Although the initial agenda for this
conferencéJdid:not make mention of including consider-
‘ation of chemicdl and biological weapons, the United
States' delegation sought to have bans on these two
weapons included. It was the intent of the United States
to seek a universal ban on the use of aSphyxiating gasges
in warfare, However, since the object of the convention
was arms traffic control, the United States limited its
first proposal to prohibiting the export of asphyxiating,
toxic, or deletsrioua gaaes intended for use in war,
After considerabla debata by attending countrioa. it was
decided that the aet of just restricting the . shipment of
chemical weapons was not enough. It was decided that
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the real issue should focus on all countries abstalning

from'fhe ugse of chomicais in warfare. It was also

agreed upon that"aupropOﬂal of such magnitude of impor-

tance warranted é Bpecial protocol of its own and should

not be included within any arms trade treaty.6’7 The

final protocol which evolved from this conference was

based on the principle of the law of war concerning un-

necessary suffering.8 The content of the Geneva Proto-

col of 1925 follows:

Protocol for the Prohibition of the Use in
War of Asphyxlating, Polsonous or Other Gases,
and of Bacteriologlcal Methods of Warfare.

The undersigned Plenipotentiaries, in the
name of thelir respective Governmenta:

Whereas the use in war of asphyxiating,
poisonous or other gases, and of all analogous
liquids, materiale or devices, has been justly
condemned by the general opinion of . .the civil-
ized worldy and = o

Whereas the prohibition of such use has
been declared in Treaties to which the majorit

of Powers of the world are Parties;y and o

To the end that this prohibition shall
‘be. universally accepted as a part of Inter-
national Law, binding alike the conscience .
and the practice of nationsi

Declarey : = : o

That the High Contracting Partles, so
far as they are not already Partlies to
Treaties prohibiting such use, accept this
prohibition, agree to extend this prohlibition
to the use of bacteriological methods of war-

fare and agree to be bound as -between themselves

according to the terms of this declaratlion.
The High Contracting Parties will: exert:
every effort to induce other States to
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accede to the present Protocol. Such
accession will be notified to the Government

. of -the French Republic, and by the latter to
all signatory and acceding Powers, and will
take effect on: the date of the notification
by the Government of the French Republic.

The present Protocol, of which the
French and English texts are both authentic,
shall be ratified as soon as possible. It
shall bear today's date.

The ratifications of the present Pro-
tocol shall be addressed to the Govermment
of the French Republic, which will at once not-
ify the deposit of such ratification to
each of the signatory and acceding Powers.

The instruments of ratification of and
accession to the present Protocol will remain
deposited in the archives of the Government of
the French Republic.

The present Protocol will come into force
for each signatory Power as from the date of
deposit of %29 ratification, and, from that
moment, each Power will be bound as regards
other Powers which have already deposited
thelir ratifications.

In witness whereof the Plenipotentiarles
have slgned the present Protocol.

Done at Geneva in a single copy, this
seventeenth day of June.gone Thousand Nine.
Hundred and TwentynFive.

The United States delegation signed the Protocol
.on 17 June 1925 and it was sent to the Senate in 1926

for ratification.10

| At this point in time an interest-
ing change of evenis occurred. The United Stgtes re-
fused to ratify the Qneva Protdcol of 1925 even though
the Protocol existed mainly through the initial efforts
of the U, S. Delegation at Geneva. By 1926 strong op-
position had developed against the'ratification. The

opposition basad.its arguments on the premise that gas
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warfare was nd more cruel than any other weapon and
that it may even be more humane and effective than
some of the other weéapons that were currently accepted
in warfare in the international community.11

In 1947 President Truman finally withdrew the Pro-

12 1t remained in the

tocol from Senate consideration.
White House until August, 1970, at which time President
Nixon resubmitted the Geneva Protocol to‘the-Senate for
ratification.13

In testimony before the Senate Committee on Foreign
Relations on 5 March 1971, Secretary of State Rogers
urged early Senate action on the Protocol. He stated
that this action was necessary to emphasize United States
reaffirmation of its often repeated renunciation of the
first use of chemical weapons and thus would strengthen
world wide legal prohibitions against the use of chemi«
cal and biological weapons in war. He indicated that
this would also constitute a positive and constructive
movement towards international arms control and would
enhance the position of the United Stateas in developing
initiatives for future arms control measures in the - -
chemibal and bilological warfare area. Secretary Rogers
also recommended that the Senate should view ratification

of the Protocol with a statement of reservation.. This
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had been the practice of numerous other countries that
have ratified the Protocol. Both he and President
Nixon have indicated the United States ratification
be subject to a reservation which allows the United
States to retaliate with chemical weapons should any
aggressor country or its alllies use either chemical
or biological weapons against the United States.la

It should also be noted thdt the State Department
and the Executive 0ffice have presented their interpre~
tations to the Senate as to the use of chemical herbi-
cides and riot control agents in.warfare. Secretary
Rogers has mentioned that it was the understanding of
the United States that the Protocol does not prohibit
the use in war of chemical herbicides or riot control
agents. He stated: "Because we do not believe that
the protocol imposes any obligations concerning thekuse
of riot control agents and chemical herbicides, it ﬁould
be both unnecessary and inappropriate for the United
States to aﬁter a reservation on this point."15

As of March 1974 the United States Senate has not
yet ratified the Geneva Protocol of 1925. 1In aummary;
this still leaves the United states in the position. of
not being a signatory to any international treaty for-
bidding the use of chemical or biological agents,
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However, the United States publically declares that it
will be national policy to adhere to the principles of
that Protocbl'unfil the time the Protocol is ratified.
Subject to different future interpretation by the United
States Senate, it is also the understanding of the United
States that chemical herbicides and riot control agents

are not subject to the provisions of the Protocol.

1w
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.. CHAPTER V

esusszon ¢
..It has been determined, from the preceding chapter,

that the United States is not a signatory of any treaty
prohiviting the use of ch;micnl agents in warfarg,; A.
question may aride that does the absence of any rati-
fied treaty give the United 3tates the legal rig&t to
use chemicale in warfare? During the paét‘dqeﬁdgithero
has bsen considerable discussion on this highiy coniro-
versial subject., The intent of this chaptor is to ex-
plore the possibllity of any such 1egal roatrictions on
the United States; and 1f. these restrictions includc the

aed e

uge - of horbicides in warfare. W
The majority.of the. intornational condomnation of
the United States use of herbicides in Viotnam ltcma
from the fact that many nations state tho Unitod statﬁs
is violating internntiunnl law when sh; appnrently dis-
regards the Geneva Protocol. The intornationa; critics
believe that the Geneva Protocol of 1925 has ‘now béin
accepted as international law and all countrics of the
world, whether,they are signatories to the Protaeol or
AN 600&



or not, are subjeet to its restrictions.

In order to achieve a better undersfanding of this
complex ﬁioblem. a review of the formulation of inter-
national law is , therefore, apropos at this time.
Plano and Olton state that, “*international law is based
on the concept of the sovereign equality of states and

rests ultimately on agreement among thom."1

They fur-
ther indicate that internstional law is generally de-
rived from four sources, These sources include; (1)
‘treaties among nations, (2) the general prineiples of
law involving such things as morality, equity, etc.,
tj)aaources'of law. found in court decisions and teach-
ings of recognized legal scholars of various natione,
and finally- (4) the source of international custom which
is derivéd by nations following a given practice for so
long as to coneider that practloe binding to all states.z
- .. It is this last source of 1nternafionaln1aw that
most critice address when chastising the United States
for the apparent disregard for the Geneva Protocol. Since
the United States is one of the major nation states of
the world today, 1t 1s both proper and correct to assume
that‘she,would‘mout.dofinitoly be subject to any law con-
sidered to be a law of international custom. The question
then arises, whether or not the Geneva Protocol is
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actually considered to be a law of internationzl custom.
Thomas and Thomas state, "Customary law regulates
the conduct of all states, and if a treaty is actually
a codification of customary law, then any attempt to
limit 1ts application and obligatory effect would appear
to violate the principle of aquality.of.atatos.“3 Many
countries, including France, the Soviet Union, and Great
-Britain; ratified the Protocol with.reservations.u These
reservations generally fall into iwo categories. The
first is that they state that their ratification of the
Protocol dogs not bind them to non-use of asphyxiating,
peisonous, or-other gzases against non-aignatbries or
allies of non-aignatories of the Protocol. Second, they
have reserved the right to retaliate in kind against any
signatory who uses these chemicals against them., By these
reservations alone it would appear that the signatories
consider the Prdtocol to have different weight and mean-
ing among the various nations of the world. How could
all countries of the world be expected to accept the -
Protocol as international law by custom when many of the
signatories have openly stated that they .will apply the
war gas prohlbmtloh a8 -they eee fit? 'From this argument
it might be hastily concluded that the Protocol could not
poasibly be considoridnwithin-the international law of
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cuatom.. Determination of international law, however,
i8 not as simpleée as the above may make it ‘seem. Due
to the vagueness of the subject and the complex inter-
relationships smong the various countries, a more in-
depth analysis of the gituation is therefore warranted.

" Thomas and Thomas state,*International custom as a
procedure for creating international norms must meet
two conditionsu (1) usage or practice among states cou-
pled with (2) the convietion that the practice is applied
because it is legally binding.“5 In regard to the first
condition of creating international custom, it is generally
conaidered that only tacit consent of the general member-
ship of the states of the world is necessary to achiave
law of -custom. 'Thera i no specified duration of time
recognized as being a prerequisite for the formulation
of this law. It is important to note that echolars em-
phasize that not all countries have to participate in or
recognize a certain practice for it to become internation-
al law. The second ‘constituent necessary to the formu-
lation of international law of custom'is that the states
adhering to the generally accepted law are doing so be-
cause they deem the practice as legally binding and that
if that practice is not followed, they will be subjected

to some form of coercive foroe.é'
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How does this all relate to the status of the Geneva
Protocol? In order for the Protocol to be considered as
international law of custom there must have been a con-
tinuing abstention by the general membership of nations
of the world of hot employing asphyxiating, poisonous,
or other gases in war because they in fact believe it
not to ve internationally legal to do otherwise. There-
fore, it is important to examine the international reac-
tion and acceptance of the Protocol since ite inception
in 1925,

It was only a few years prior.to the formulation
of the Protocol that many of the great nations of the
world were embroiled in a war in which they all utilized
toxlec gases as a weapon of warfare, The Genseva Protocol
was an outgrowth of the horrer of the use of these agents
in World War I. Although attempts were made in the con-
trol of chemical warfare since the Hague convention of
1899, the events of the war that followed reflacted the
actual degree of restraimment attained at that time.7
However, since 1925, there has been another major world
war and hundreds of small wars involving at one time or
another almost all countries of the world, During this
period of intense world turmoil these have only been a

few instances where the belligerents used chemical warfare.
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The first use of chemicals in war following the formu-
lation of the Geneva Protocol was noted when the Italians
used poison gas against the Ethiopians during their war
between 1935 and 1936, Later in 1938 the Japanese were
charged with having used chemical agents in their war

agailnst the Chinese.8

~The last conflict noting the use
of chemicals occurred in the Egyptian-Yemenese war. The
Egyptians were accused of using gas warfare on the Yemen-
ese during the period 1963-196?.9 It is interesting to
note that Italy, Ethiopla, and Egypt were signatories

to the Geneva Protocol.

It is indeed remarkable that there were so few oc~
casions that toxic chemical agents were employed in war
during a period'of almost continual upheaval., There
was general abstention by most countries of the worlad
not to use lethal chemieal agents. This abstention was
observed by non-signatories as well as signatories of
the Geneva Protocol. ' It appears then that since its
inception, the Protocol may have taken on more weight
internationally: than just a multilateral treaty. In-
itially the=prohibition of gas warfare would have been
directed against only the signers of the document. It
would have been wlthin the bounds of international law

for all other non-participating countriee to. use these
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agents in an armed conflict whenever they saw it to
their advantage.  This did not happen and restraint
appeared .internationsally, . The continual actions and
declarations concerning this subject by the United
States have assisted substantially toward molding the
Geneva Protocol into international law of custom. Here
is one of the grestest countries of the world, who is
a non-signatory to the Protocol, who has the tech-
nological base to effectively wage such a war, but who
has elected to condemn and abstain from the use of as-
phyxiating or poisonous gases in warfare. In 1966 the
United States sponsored and voted for a United Nations
General Assembly resolution which called for all states
to strictly observe the principles and objectives of
the Protocol. The State Department stated that by
taking this action the United States re-affirmed its
longstanding support of the Protocol and proclaimed
that "the 'basic rule' set forth in the Protocol 'has
been so widely accepted over a long period of time that
it is ndw consldered to form a part of customary inter-
national law.'“lq

Viewing the actlions and declarations of the. United
States. and other countries, and the discussion brought

forth in the United Nations on this topic, it can be
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reasoned that the Geneva Protocol has been accepted as
international law, as far as chemical warfare is con-
cerned, and all countries of the world must adhere to
its precepts. |

Since it has been proven that the Geneva Protocol
stands as international law of custom and the United
States is subject to it, ;he question arises whether
the United. States violated this law by using herbicides
in military operations in Vietnamg As stated in Chaptef
IV;:the official position of the United States Depart-
ment of State and the Executive 0ffice has been that
herbicldes are not considered to be resiricted by the

Protocol_.11

This is contrary, however, to the opinion
of eritics of military herbloide operations. There
appears to be considerable ambiguity as to whether the
Protocol actually intended to include horbicides.12
Certain critics of the herbicide program have stated
that the actual wording of the Protocol does include her-
bicides. - This, they relate, is covered by-the Protocol's
phrase; "“...and of all analogous liquids, materials or
devices..." They proclaim that analogous liquide or
materials could be considered the antiplant agents such

13,14

as defoliants and soil sterilants, There are many

of those who claim herbicides are not included within
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the text of the Protocol that argue herbicides were not
known in the days when it was being drafted and conse-
quently not specifically mentioned. Therefore, it is
impossible for antiplant agents to have been considered
within the resfriction of the Protdcolt.is'16 The author
must differ in part to this particular argument. As
indicated in Chéptér‘II.*herbicides had been used many
yeafs prior to the time of the drafting of the Protocol.
However; the miiifary'pdtentiallfor the use df antiplant
chemicals probably was hd%:realized until World War II.
'There‘are other critics of herbicide use, who admit that
the potential of these chemical ﬁgents was not known in
1925, but had they been knoﬁn. antiplant agents would
have beén specifically mentioned in the text. Thus,
tHey'conclude that it is perfectly reasonable to include
them in the context of the Protocol today.l?

Individuals who favorlherbicide use in war claim
that these agenté'do not fall under the restrictions of
the Protocol because they are actually domestic chemicals.
They state thétﬁfhsse ﬁre‘fﬂe same agriculéufai‘chemicals
that are used domestically in the Soviot Union. the United
States. and 1n scores of other countrios on a routine‘
basis to control weeds or other unwanted vegetation.

They contend that the intont 6f the Protocol“ls to 1imit
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the use of war gases in'armed conflicts. They claim
that in no way is it inhumane to use herbicides on the
enemy.18'19 '

The herbicide critics. attempt to counter the above
reasoning by stating that it is not how a chemical is
used in péacetime that reflects its status to the Pro-
tocol, but how it is used in war. They contend that
herbicides are not used for crop destruction and sys-
tematic forest‘dafoliatiqnﬁin normal domestlc usage.
They argue that herbicides are normally used to kill
weeds and thus increase food, production and they are
- not domestically used. to destroy food crops.20'21
This appears to be one. of the strongest arguments that
favor the possible inclusion of military use of herbi-
cides in war into the Geneva Protocol. Although this

argument provides possible grounds for inclusion of

herbicldes in the Protocol, it does not prove that they

are now one of the chemicals prohibited by the Protocol.

- Two weaknesses appear in thelr argument against
the use of herblcldes in warfare. First, domestically
herbicides are used in different instances to-systemat-
‘ically defoliate forests. . Large areas.of range land in
the western part of the United States are subject to

invasion of scrub brush. and undesirable trees.  These
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areas are sprayed periodically to reduce the broad-
leafed vegetation. Also in large forested areas of the
Southeastern United States, defoliants are sprayed on
the foliage to kill the hardwood trees, thus allowing
better growth of the softweed trees for the pulpwobd
industry. Many railroads and electric power companies
épray herbicides to contrbl encroachment of forest
growth on their respective right-of-ways. So, it can
he seen:that. domestically, herbicides are not just
used to increase crop production. They are used to
control a éonsiderable amount of forest growth.

The view of the critics concerning crop destruction
is absolutely true. This happens to be the major point
of attack by critics of the herbicide program. Yet,
they never acknowledge the fact that less than ten per
cent of the U, S. military herbiclide effort was directed
toward that program in Vietnam. Possible herbicide
prohibition could be acknowledged on the basis of a
distinction made by the types of uses of these chemicals
in war. This doeg not, however, assist in alleviating
the current problem and question at hand. The answer
may lie in an analysis of the reasoning for the draft-
ing of the Geneva Protocol in the first place.

As stated, the Protocol was drawn up after a great
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world war in which tens of thousands of soldiers’fell
vietim to chemical agents.,  These agents were employed
to cause casualties in the opponentt's military forcesa,
Hersh states that following the war the world wide re-
vulsion over the use of such weapons led to the conven-
ing of the Geneva Conference in 1925.22 In a speech
before the United Nations Géﬁeral Assembly in 1966,
U. 8. Representative James M. Nabrit also emphasized
the fact that the Protocol was framed to counter the
horrore of poison gas warfare used during the First
World War.23 Thomas and Thomas ﬁlso acknowledge that
thie original treaty was based on the unnecessgary suf-
fering principle of the law of war. Thisg is one of the
major ingredients for a etrong legal argument that the
Protocol applies only +o those chemical agents used in
war whidh are lethal or severely injurious to'humans.24
From this analysis it could be concluded that herbicides
are not conaideredlundar the prohibitions of the Pro-
tocol. In recent years, however, the United Nations
has viewed this problem differently.

On 16 December 1969 the Genéral Assembly of the
United Nations adopted a resolution stating that the
Geneva Protocol prohibited the use in war of all toxic

chemicals against man, animals, and plants. This
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resolution was passed by a vote of 80 to three with 36
abstentions. The United States, Portugal, and Austra-
lia were the only countries voting against the resolu-

tionozs, 26

This pronouncement by the U. N. General
Assembly may not be as legally binding as it may seem
at first. U. S. Ambassador Leonard, in a statement
before the United Nations General Assembly in December
1969, declared that the United States "coneidered it
inappropriate for the General Assembly to attempt to
interpret international law as embodied in the Geneva
Protocol, or any other treaty, by means of a resolution.”
He, continued by stating that, “For the Assembly now to
arrogate to itself the right to resolve by majority
voting a matter of deep dispute and differing inter-
pretation of international law would be real disservice
to the international community."z? The Carnegie Endow-
ment for International Peace also recognized the fact
that the General Assembly is not the appropriate maker
or interpreter of international law and stated thatl an
authoritative interpretation should be secured from the
International Court of Justice.zs |
Although this leaves the legal interpretation to
be accomplished by an appropriate international body,
one ﬁoint was made clear from the United Nationse General
43
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Assembly resolution. It brought to light the general
position the majority of the nations took in regard to
this issue. From this it would appear that if and when
the appropriate body, such as the International Court
of Justice. made & decision, it would most llkely in-
clude herbicides within the context of the prohibitions
of the Geneva Protocol. HpWever.‘until that decision
is made there is no clear cut international legal re-
at:iction as 10 the use pf herbicides in military op-
erations in a war zone,

In summary, it has been determined that although
the United States is not a signatory to the Geneva Pro-
tocol of 1925, she still is required to observe the Pro-
tocol restrictions by reason of the international law
of custom. In reviewing the Geneva Protocol, it 1s rea-~
songble to conclude that when the Protocol was written,
herbicides were not considered to fall within its scope.
The primary intent of the Protocol at that time was to
prohibit those chemicals which caused undue suffering
among the humans against whom they were employed. Since
that time, technology has produced other chemicals which
possess the capabllity of being used effectively in war
against piants. General world opinion alsoc has changed

since its original drafting and most countries maintain
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that the scope of the Geneva Protocol should encompass
all aapeéts of chemicgl warfare against man, animals,
and plants. Until a legal decieion is rendered on this
aspect of the Protocol interpretation, international
dispute will continue éoncerﬁiﬁé the use of herbicides

in war,



CHAPTER VI

CONCLUSIONS

This study has reviewed the history of the employ-
ment of herbicides in support of military operations in
Vietnam. Their use was greatly expanded from the initial |

test operations in 1961 to the time spraying operations

peaked in 1967, Herbicide use steadily declined from
that period until 1971 when all U, S. forces use of
herblcides was terminated. There was considerable dis-
cussion and condemnation nationally and internationaliy
concerning the employment of these chemicals in Vietnam.
Many of those who criticized the United States use of
herbicides claimed that their use was in direct viola-
tion of the Geneva Protocol of 1925,

As stated in the first chapter of this paper it was
the desire of the author to determine if U. S. use of
these agents in Vietnam did violate any international
law to which the U. S. was subject. An in-depth review
of literature and a detailed analysig of the facts con-
cerning this problem culminated with the following con-

clusions.
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1. The United States is not a signatory to any
treaty forbiding the use of herbicides in warfare.

2. The United States is subject to International
Laws of Custom.

J+ The Geneva Protocol of 1925 has been accepted
as International Law of Custom and thus the United
States and all other countries of the world are subject
to obtserve its restriction in the international arena..

4. The current legal interpretative status of the
Geneva Protocol reflects that the use of herbicides in
warfare is not ineluded within its context and thus
not restricted for use in war at this time.

S« It will require a decision by a properly recog-
nized international body to make a legal change in the

interpretation of the Protocol in the future as regard-

ing the legal status of herbicides. Only under those

T°2 319330  L-2955€ N-H

conditions and at that time can the restriction of the
use of herbicides in warfare be included within the 1list
of prohibitions of the Protocol.

In the end, the act of the United States Senate
ratifying or not ratifying the Geneva Protocol will
make no difference'concerning the legality of the United
States use of herbicides in the future. That point of

legality will be decided in the international arena,
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The United States Senate realizing this fact should rat-

ify the Protocol without reservation being noted con-
cerning herbicides. United States ratification of the
Protocol would eliminate one of the focal points of
communinst propaganda and possibly assist in easing the
way for future disarmament talks.

The principles behind the solution of the problem
studied in this research paper are not limited to their
effects on this problem alone. There are many other
new potential facets of warfare that nave come to light
in recent years that could also fall under the swing of
the sword of interpretory prohibitions. Examples such
as laser weapons or control of meteorclogical events in
warfare could in the eyes of many be included in the
list of prohibited weapons, It is easy and profitable
for other nations whieh do not possess the technolog-
ical knowledge or the economic capability to produce
these weapons to voice their condemnation against the
use of them in warfare. By submitting to the propaganda
of these countries, the developing nation, such as the
United States, may find itself losing a capability to
save lives if its own men in combat and even the cap-
ability 6f terminating a war faster and in a more humane

mammer. The devoloping country must use its own con-
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cience and weigh the true facts of the morality and

legality of the use of each weapon system employed.
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