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The Green Devolution

It is easy to forget, especially when eating rehydrated nutri-
tion chips in Viemamese mess halls, that human life depends
on green plants. The chlorophyil of green plants captures so-
lar energy and converts it, through the process of photo-
synthesis, into forms of chemically-bound energy that can be
used by human beings and other living things. In the energy
cycle oflife on Earth, green plants-are classified by ecologists
as constituting trophic level 1, which is often termed the pro-
ducer level. Trophic level g is composed of herbivores, which
get their energy by consuming green vegetation, Trophic
levels 8 and 4 are made up of carnivores, which ezt herbivores
or, as in the case of level 4, other carnivores. Trophic level 5
consists of decomposers, which are microorganisms capable
of changing matter into forms that can be cycled through iiv-
ing systems,

To a counterinsurgent, plants are the alijes ofthe insurgent.
Foliage conceals the insurgent and prevents aircraft from
landing. Food crops feed the insurgent. In South Vietnam, a
nation that was wholly reliant on agricultural crops until it
became a US dependent, the ownership of eropland is a funda-
mental economic and political issue used by the insurgent.
And on at least two occasions during 1965 and 1966, when
the American military attempted to burn af] oxygen in de-
foliated forests by saturating them with flaming napalm,
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plants were used as consumers of the insurgent’s oxygen and
exploited as components of the msurgent’s funeral pyre.

Many attempts have been made to deprive the Indochinese
insurgent of his allies, the plants. Forests have been inundated
with defoliating chemicals. Crops have been covered with
killing sprays. Rice caches have been destroyed. Landing
zones have been blasted in the forests, adding to the countless
craters gouged by borbs and shells directed at the insurgent
himself. Huge bulldozers known as Rome plows have stripped
roadsides and carved grids in jungles. And people have been
driven into population concentrations, thereby taking remote
land out of production and keeping tenant farmers under the
influence of government-protected landiords,

The Second Indochina War is, in part, an attack on the pro-
ducer level of Indochina’s living-energy cycle. Herbicidal
chemicals have been deployed as weapons in this attack. Two

. @spects of the use of berbicides in Indechina are of paramount

ecological importance. First, very little is known about the
environmental consequences of using herbicides in Indochina.

» What little is known about herbicides indicates that
they cause long-term damage not only to green plants, but
2lso to all trophic levels of the living environment.

Late in 1967, the Midwest Research Institute produced for
the Defense Department a document entitled Assessment of
Ecological Effects of Eztensive or Repeated Use of Herbicides
(the MRI Report). This report noted that, “To our knowl-
edge no articles or books have been addressed to the subject
of long-term ecological effects of herbicides, integrated with
studies of flora and fauna, rangeland, forests, other non-
agricultural lands, waterways, lakes and reservoirs.” The
MRI Report added, *“To assess the use of herbicides upon an
écosystemn, we are confronted with serious knowledge de-
ficiencies. A specific ‘natural’ ecosystem has not yet been com-
Pletely defined in that man has not been 2ble to analyze one
in its entirety.”

Most studies of ecosystems and herbicides have been car-
Tied out in temperate climates. As the MRI Report stated,
“The magnitude of ecological assessment in respect to the
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biomass of a few thousand 1b/hectare.”
The dangers and confusions of the Indochina war limit field

mmission of the American Association
for the Advancement of Science ( AAAS) went to South Viet-

-+« - We were told the information is classified “‘con-
fidential,’ though the enemy certainly knows where we
sprayed.” The fetus-deforming capability of £,4,5-T, a de.
foliant chemical widely used in Indochina and the United
States, was known and concealed by the Defenge Department
and other government agencies for many years {as indicated
in Chapter 5). We cannot know what other secrets the De-
fense Department is sitting on.

g human beings.
herbicide is “safe,” his assertion is based on a wealth of ig-
norance; it is also based on a policy judgment of how much
damage and risk will be tolerated in order to achieve the
““benefits™ of herbicide use.

"The peoples of Indochina have close economic and psycho-
logical ties to the plants of their environments. The war pre-
vents them from using, preserving, or restoring their forests,
Their abandoned cropland is subjected to crateriza tion, chemi-
czl application, and natural deterioration. In South Vietnam
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the war preserves an exploitative landlord system, which
takes from farmers much of the income produced by the plants
they grow. According to the Joint Development Group, the
farmers of South Vietnam make up three-fourths of the coun-
try’s population but receive only one-third of its national in-
come.

A Green Revolution is sweeping the underdeveloped coun-
tries of the world. New strains of rice, wheat, and other crops
are dramatically increasing agricultural production in many
nations. One of these strains, popularly referred to as miracle
Hice, has been introduced in South Vietnam and Laos by Amer-
fean agriculturists. Yet South Vietnam, once a major exporter
of rice, now imports American rice, What has happened is that
in Indochina the Green Revolution has been overwhelmed by
what can be called the Green Devolution, caused by American
war. By applying destructive trigger factors to the environ-
ments of Indochina, the war reduces the quantity and diversity
of green plants. Complex, life-rich ecosystems are being suc-
ceeded by environments poorer in life and more hostile to
bumanity. The Green Devolution is analogous to the creation
of a human society in which the harsh emotions and intellect
of the warrior reign supreme,

Operation Ranch Hand (Hades)

In the 1930s, chemists identified the auxins, or hormones,
that regulate plant growth. The most powerful plant hor-

,Michiomphenoxyacetic acid, or
2,4-D. The chemical synthesis of 2,41 was described in June
1941 (the original pound of synthetic 2,4-D is preserved for
posterity by the Smithsonian Institution). 1t was observed
that an overdose of 2,4-D touched off wild growth in broad-
leaved plants and killed them.

E. J. Kraus of the University of Chicago Wwrote to a wartime
chemical review committee known as the ABC Committee
that it might be interested in “‘the toxic properties of growth-
regulating substances for the destruction of crops or the lim-
itation of crop production.” In 1943, Kraus and others at the
University of Chicago began testing 2,4-D on food crops, in-
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technology’s improvement on the salts appii

] pplied to the fields
of Carthage, became 2 major means of managing vegetation
in the Umtefi States. In 1950, the production of herbicides

D & X square miles,

efo.1ation trials were begun in South Vietnar in Jul
_unde}- .the guidance of . W, Brown. “Even thoutherlti!.:;
conditions interfered with the collection of detailed dats
stated the MRI Report, “these tests established that the este;'s
of 2,4-D and 2,4,5-T were active in killing a majority of the
Species encountered in Vietnam, providing the herbicide spray

64

THE GHEEN DEVOLUTION

~. was properly applied to the vegetation during a petiod of ac-
~ tive growth.”

The mixture of 2,4-D and 2,4,5-T esters became the stan-

dard Indochinese jungle defoliant called Agent Orange. Agent

Orange was used interchangeably with Agent Purple (a
_ slightly different combination of the esters of 2,4-D and

£,4,6-T), until Purple was discontinued because of its cost.

Agent White consists of 2,4-D combined with picloram,
which is a herbicide that decomposes relatively slowly. Ac-
cording to the MRI Report, *“This combination provides rela-
tively longer duration control of a wide spectrum of woody
plants, plus the advantages of accurate spray placement where
volatility creates problems.”

Agents Orange, Purple, and White are systemic herbicides,
which act on plants by entering their internal systems. How-
ever, Agent Blue, the principal crop-destroying herbicide
used in Indochina, is another type of herbicide. Composed of
cacodylic acid, it is classified, according to the MRI Report, as
one of the dessicants, or contact herbicides, “which injure
foliage by direct chemical action on contact, causing the leaves
1o turn brown, curl, dry up, and wither.” These four agents
are the only herbicides that the Defense Department has ad-
mitted using in Indochina. (See Table 1 for the composition
and uses of each of these four military herbicides. )

The rationale for using defoliants in counterinsurgency op-
erations was succinctly stated by F. J. Delmore at the First
Defoliation Conference in 1963:

The capability of destroying cover and conceaiment to de-

fend against and fight off guerriliz and other types of tactics

is absolutely essential. When we clear vegetation from

roadsides, railways, and canals, we substantizlly reduce

the opportunity for ambush, and thus allow our own opera-~

tions to proceed in a more timely manner. Defoliants would

also be used to demarcate boundaries. Defoliation could be-
used to clear gun emplacements, open up fields of fire,

mark areas of bombing, or test whether or not a particular

area was camouflage or actual vegetation,
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== Like other counterinsurgency programs in Indochina, the
berbicide operation rapidly expanded at a rate unrelated to

§ rational policy objectives, as ifit had taken an overdose of it
~~ own growth hormones. On November 29, 1961 the Special

Spray Flight of the 309th Aerial Commando Squadron,

- USAF, received its first adapted C-123 carge planes, The
herbicide campaign was publicly named Operation Ranch
‘Hand, but was assigned a more appropriate code name, Op-

- -eration Hades. In December 1962 it was announced in Saigon

“that Ranch Hand {Hades) had completed “defoliation of ca-
pals and rivers in the south and a pass south of Qui Nhon,”
Ir November of that year, the South Vietnamese Air Force
had announced that it had begun spraying cropland.

From this rather modest beginning involving little more
than the spraying of transportation routes and base perime-
ters, Ranch Hand has expanded into an operation that involves
spraying herbicides on whole ecosystems in South Vietnam,
Cambodia, and Laos. {Herbicides have not been used on
North Vietnam.) Various agencies have issued a welter of
conflicting statements concerning the extent of herbicide ap-
plication. (See Table 2 for US Defense Department and NLF
estimates of areas sprayed with herbicides in South Vietnam.)
American scientists investigating herbicide damage in South
Vietnam estimate that by the end of 1970 about one-seventh
of that nation’s land area had been sprayed with herbicides,
and that 20 percent of its forests had been defoliated,

The MRI Report noted that the following ““targets” had
been hit: nipa-palm and mangrove forests along river estu-
aries, tropical rain forests, upland forests, foliage around
villages and military posts, roadsides, the southern portion
of the Demilitarized Zone, Swamps and canals in the Mekong
delta, and aiso the Sihanouk Trail in northeastern Cambodia
and the Ho Chi Minh Trail in southern Laos, The report also
took notice of crop destruction, adding that “relatively few
details about crop destruction missions are available.”

The MRI Report gives the impression that herbicides have
been applied only to identifiable targets, such as NLF trails
and base camps. In fact, as I have seen for myself, broad for-
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and NLF Estimates of
in South Vietnam,

Percentage of Total

Forest Area Sprayed
Y. . Defense

ear Dep't, NLF Dep't. NLF

1961  More than 10 More than 10 —
1962  More than 10 10 -
1963 i0 820

1964 500 3%
19635 700 -
:m BRO 9
13&3 200 10
1969 1,000 N
1570 More than 420

Total Annyal

Spraying

(1981-69) 2,020

Total area

sprayed one or

more times

(1961-69) 1,800 2,500 189 259,

;OOne hel.t_:_tare = 2.471 acres,

urce: ¥igures presented by Arthur H. Westing to the Ameri
€an Association for the Agdvancen t o o,
December 56 ooy g ent of Science convention,
Note: Defense figures are based on

gallons of expended,

and NLF figures are based on ground observatsi];:y'Ihe spray-:
Ing of Agent Blue on crops is included only in NLF data,

.. Area Sprayed
(in 1,000 hectares)®
Defense

ests have been covered with defoliants. American biologists
Il:;i\cf:ﬁot:lse{:‘zq spray tiaamage 30 miles from the zone of ap-
on, icatin i
wind-drift range arge far io{;) ?gevl:.se Peparument estimates of
The conditions under which Operation Ranch Hand has
worked are not conducive to tightly-controlled spraying
Veteran journalist Frank Harvey visited Ranch Hang head.
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quarters at Tan Son Nhut Airbase, Saigon, in 1967. He re-
- ported that they were flying two missions a day, six days a

' —week. Each C-128 carried about 11,000 pounds of herbicide,

-worth $5,000. The herbicide was applied from a height of 1 50
ket at a speed of 130 knots, which is only about 15 knots
faster than the speed at which 2 C-123 stalls and crashes. Each
plane-load of herbicides was supposed to cover 300 acres.

. . Harvey observed that the Ranch Hand aircrews were called
* “magnetasses” because of their propensity for attracting
- ground fire, and were collecting Purple Hearts hand over fist,
" Their commander, Major Ralph Dresser, described coming
" in for Mekong-delta runs only five feet off the rice paddies

and then popping up to 150 feet to spray. In the frequent
event that the C-123’s were threatened by ground fire or de-
veloped trouble after takeoff, their herbicide tanks could be
voided in $0 seconds instead of the normal four minutes. Con-

~ sequently, the many hazards of spraying missions caused herb-

icide douches far in excess of the standard dose, which itself

.. was about ten times the level of usage penmitted in the
= United States.

Defoliating base perimeters in order to deprive attackers

- of cover has some military logic to it. Roadside defoliation
- cuts two ways: the ambushers have less cover, but they can

choose a site where defoliation prevents ambushed personnel
from escaping the field of fire. But the slapdash broadcast-
spraying of forests, fields, and villages is tactically insane.
Under the best conditions, herbicides cause leaf-drop after a
matter of days, but maximum defoliation occurs some months
after application. Herbicides have no use in the heat of battle.
Furthermore, the enemy has plenty of time to avoid regions
where past herbicide use could endanger him.

As used in Indochina, herbicides have helped communist
propagandists convince people that the Americans are deter-
mined to poison all elements of the Indochinese environment.
In the Vietnamese districts where I worked, “American
poison” was frequently mentioned with fear and loathing by
farmers, though relatively little defoliation was done there.
Massive defoliation is militarily useful only if the United
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States wants to drive people into’ popuilation concentrations,
to sever them from their natural means of livelibood, and 1z
create inexhaustible supplies of enemies,

In June 1970 the Defense Department announced that de-
foliation in Indochina had been temporarily suspended two
months previously. Ranch Hand’s C.1ess were diverted to
hauling captured goods out of Cambodia, but Pentagon
sources said they assumed defoliation would resume after the
Cambodian incursion.

The

ps in the central highlands, has
use of Agent White for defolia-

tion.

In October 1970 Ronald Ridenhour, the same man who had
exposed the My Lai massacre, discovered that the Americal
Division was spraying Agent Orange on Montagnard food
crops in the highlands of Quang Ngai and Quang Tin prov-
inces. Ridenhour found this out from enlisted men in the divi-
sion’s 90th Chemical Detachment after their commander had
claimed they were using only Agent Blue. The US command
in South Viemam subsequently admitted that Orange had
been used in violation of the suspension.

In December 1970 President Nixon’s press .
Ronald Ziegler, said thar an “orderly, yet rapid phase~out”
of all herbicide operations in Vietnam had begun. There are
indications, however, that the Defense Departmment is refin-
ing its herbicide program as a means of. dealing with its prob-
lems throughout the world. In 1969 the US Air Force an-
hounced that it was seeking a contractor to undertake 2 study
toward the “ultimate goal” ofa “handbook for Air Force base
civil engineers with worldwide recomumendations for effecting
vegetation control.” In the future, then, other nations may
expect to be visited by “base civil engineers” ready to carry
out “‘vegetation control” similar to that described below.
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Hushed Mangroves

- The Mekong River lolls sluggishly through many channels to

the se2, heavy with the alluvium of numerous countries. Rid-

- ing its muddy waters are mangrove seeds. In the delta, the

river sediments escape the gentle thrust of the current to set-
tle on the bottom and the mangrove seeds subsequently
sprout in the new underwater soil. Soon, cutposts of green
arise where the land is extending into the sea.

Mangroves are not a single species. Rather, they are an
aggregate of unrelated individual species, which, like mem-
bers of a social class, play similar roles in a similar habitat.
The pioneering mangrove species of South Vietmam is
Avicennia marina, which colonizes the clay accretions at the
sea face. The roots of A. marina trap and consolidate drifiing
soil. After five or six years, Rhizophora conjugata, Bruguiera
parvifiora, and Ceriops candolleana establish themselves on the
partiaily stabilized soil. This process of so-called ecological
succession leads, after about twenty years, toa mangrove for-
est dominated by R. conjugata and B. parvifiora. If silting con-
tinues, the soil, enriched by dead mangroves, rises above
high-tide level. Then the forest reaches its ecological climax,
the final, stable stage of succession, which is dominated by the
cajeput tree ( Melaleuca lewcadendron) and the nipa palm ( N#pa
fruticans).

Behind the frontier of mangrove trees, freshwater swamps
develop. In these swamps a transitional ecosystern kmown as
the hydrosere pushes the land ever farther into the water.
Herbaceous aquatic plants slow the current, trap silt, and
drop their dead remains. The land level rises. As conditions
change, plant communities move in to be succeeded by other
plants until the hydrosere reaches its climax stage, a tall
forest. However, the soil beneath the forest remains exactly
at water level, because the conditions for soil deposition are
no longer operating, '

It was this interaction between water-flow, sediment, and
vegetation that created the Mekong delta. Mangrove forests
presently cover about 1,800 square miles in South Vietnam,

69




ECOLOCY OF DEVASTATION: INDOCHINA

1 to 2ngroves. The AAAS Herbicide Assessment
Commission estimated that by the end of 1970 about 50 per-

] Defoliated mangrove forests were
biologist Fred H.

erbic mposed,” which could Prevent seed
E¢rmination. Because mangrove seeds are Water-dispersed

' e highest tides ma never
reseeded. Orians and Pfeiffer concluded, ““It ca.nm:rty be ex-

cluded that reestablishment of the original forest may be ima
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p’dmible except along the edges of the river channels.”

The killing of 50 percent of South Vietnam’s coastal man-
groves and the consequent silencing of the profusion of life
in the mangrove ecosystem may have far- ing conse-
quences. Mangroves are the living mechanism for the advance
and protection of the land of the Mekong delta. Dr. Pfeiffer

~ told me that he had received reports that dredging operations

in the Saigon River ship channel had to be greatly increased

- after the mangroves died. “They defoliated there,” he said,

“to prevent the NLF from sinking a ship in the channel and

-~ blocking it. 1t worked; the mangroves were killed. But now
"~ they have to deal with the erosion. It's ironic, like the land

striking back.”

Spreading the Green Desert

At one time nearly all of Indochina was covered with forests.
But most of these forests have been impoverished or destroyed
by human activities. In the lowlands, the river deltas have
been cleared of mangroves and hydroseres, and have subse-~
quently been covered with rice paddies. Selective logging has
nearly eliminated many tree species. In the highlands, primary
(or climax) forests have been slashed and burned for swidden
agriculture. Abandoned swidden fields commonly develop
secondary forests, which are composed of fast-growing soft-
wood species that, if left undisturbed, give way to primary-
forest hardwoods after some centuries, However, soils that
have been exhausted by heavy farming or overgrazing, then
repeatedly swept by fire, have become either completely bar-
Ten or covered with savanna grass. In such areas the former
forest will never regenerate itself.

Before the Second Indochina War, forests covered about
50 percent of the two Vietnams, 5 percent of Cambodia, and
65 percent of Thailand and Laos. Extensive stands of primary
forest still existed in remote areas. Since then, new and deva-
stating factors have been applied deliberately 2nd non-
agriculturally to the forests of South Vietnam and of the bor—
der regions in Laos and Cambodia: these factors have included
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herbicides, explosives, Rome plows, and widespread fires.

In attempting to determine the ecological effects of these
military wigger factors on the forests of South Vietnam, one
must first slash through confusing forest classifications in the
scientific literature. Llewelyn Williams has outlined four sys-
tems of forest classification:

1) The floristic system, in which the forest is defined by
reference to the species of plants in it. For example, one often
reads of South Viemam's dipterocarp forests, which are domi-
nated by trees of the family Dipterocarpacae.

2) The physiognomic system, in which the forest is de-

the appearance and structure of the plant community.
For example, certain parts of South Vietham have what is
called triple-canopy jungle.

8) The holistic system, in which the forest is defined by all
of the factors influencing it. This classification system de-
pends on a thorough ecological study.

4) The bioclimatic system, in which the forest is defined in
terms of either the seral (successional) plant community or
the climax-stage plant community that is associated with a
certain climate. Under this system, forest types tend to be
determined by rainfall, temperature, wind, light intensity,
and soil conditions.

The bioclimatic system is the commonest and certainly the
clearest system for classifying tropical forests. Williams has
identified eight major bioclimatic forest associations, or for-
mations, in Southeast Asia: (a) evergreen rain forests and
evergreen moist forests; (b) montane forests; (c) coniferous
forests; (d) seasonal, or monsoon, forests; (e) dry deciduous
forests; (f) swamp formations, composed of the brackish man-
grove swamps and the freshwater hydroseres; (g) littoral
formations; and (h) bamboo brakes. (The basic forest types
of South Vietnam are outlined, under slighdy different cate-
gories, in Table 8.)

Swamp formations already have been discussed, Littoral
formations are open forests on poor seashore soils; they cover
relatively small areas in South Vietnam. Bamboo brakes are
seral, rather than climax, growths, and act as inhibitors of
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Table 8: Forest Areas of South Vietnam.

AREA
FOREST TYPE - {in 1,000 hectares)

Dense 5,550
Pure Dense { 4,500)
Dense plus Secondary {£70)
Secondary (460)

Open -

Bamboo
Mangrove

True Mangrove (330)

Rear Mangrove (160)
Rubber
Other

Pine {40)

Brush (900)
Total 9,980
Source: Presented by Arthur H. Westing to the Ameri-
can Association for the Advancement of Science conven-
tion, December 29, 1970 [derived from “Republic of
Vietnam Vegetation Map” (Dalat: National Geo-
graphic Service, 1969) 1.

forest regeneration (as discussed later). Coniferous forests
are limited to the Darlac plateau and apparently have not been
extensively treated with herbicides. Montane forests are
limited to the misty higher slopes. They grow very slowly
and take at least 50 years to regenerate themselves. [ have
seen 1o studies of herbicidal effects on montane forests.

The majority of South Vietnam's forests are evergreen,
seasonal, or dry deciduous formations. The evergreen forests
receive at least 80 inches of rain per year, with no pronounced
dry season. The seasonal forests, which are sometimes re-
ferred to as monsoon, semideciduous, or dipterocarp forests,
receive between 50 and 80 inches of rain per year and have
definite wet and dry seasons. In addition, they contain many

deciduous trees (seasonal leaf-droppers). As annual rainfall

drops below 50 inches and the dry season lengthens to six
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months, the seasonal forests give way to relatively open, dry
deciduous forests,

Although al] of Sourh Vietnam’s forest formations have re-

ceived defoliants, it is the evergreen and seasonal forests that
have been most extensively and repeatedly hit. These are the
triple—canopy jungles of news Teports, so called because they
have three leafy storjes. They are the forests of the Fron
Triangle near Saigon and the A Shay Valley, as well as of the
Ho Chi Minh Trail in Laos, the Sihanouk Trail in Cambodia,
and other NLF strongholds. Defoliation research at Fort
Detrick and at its test plots in Puerto Rico has concentrated
on stripping these types of forests. And jt is in the evergreen
and seasonal forests that the consequences of herbicide use are
likely to be most catastrophic,
Evergreen forests are often called tropical rain forests,
rue” wopical rain forest, which receives over 100 inches
of evenlydistributed rain Per year, occurs in Indochina only
in the Cardamom Mountains of western Cambodia. However,
evergreen moist forest, with its slightly lower rainfall and
longer dry season, is Widely distributed in South Vietnam.
Climax evergreen forests are millions of Years old and their
compositions have remained unchanged for thousands of
years. High, even temperatures and year-round rainfall make
greenhouses of these forests, Evergreen forests contain most
of the genetic diversity of the Earth’s plant kingdom.

Evergreen-forest plant physiognomy is shaped by upward
striving for a place in the sun. The uppermost story of the
triple-canopy forest is 100 to 180 feet high and is composed
of the umbrella-like crowns of slender, straight trees. Below
this level are two, well-defined stories with crowns and leaves
shaped to absorb what light filters through the upper canopy.
Within these two stories there is a profusion of lianes, which
are vines that climb toward the light, and epiphytes, which
are plants that live in crannies high in the trees and lianes.
The dense fringe of the evergreen forest supports the popular
concept of an impenetrable tropical Jungle, but inside the for-
est the floor is quite bare and open, with few bushes and herbs
Living in the perpetual dusky gloom.

#
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S As evergreen forest give way to seasonal forest, the number

of deciduous trees increases. There is alsc less variety of
species and fewer lianes and epiphytes. Compared with the

- evergreen forest, the seasonal forest has lower stories that
receive more light. Consequently, growth on the forest fioor
is greater. Also, the seasonal forest is more don:pant during
the dry season. Soil hwnus, which is almost enu{ely absent
in the evergreen forest, becomes thicker as the period of dry-
season dormancy increases. So the triple-story structure be-
comes ill-defined.

The herbicide-effect datz presented below is mostly about
seasonal forests, largely because biologists have not as yet
given much attention to the extent of evergreen forests in
South Vietnam. However, herbicides probably cause greater
damage in evergreen than in seasonal forests. The. miFro—
climate of evergreen forest understories, which is maintained
by constant leafcover, is radically altered by defoliauor-L The
possibility that certain plant species will beooz_ne extinct is
greater. The soil is poor, so forest regeneration is slower and
may be thwarted by succession to a savarma ecosystem.

The effects of herbicides on tropical forests have been
studied in test plots in Texas, Puerto Rico, and Thailand, a_md
field investigations have been made in Tay Ninh and Binh
Long provinces, northwest of Saigon. (See Table 4 for data
on dessication and defoliation of rain forest vegetation caused
by certain herbicides.)

One application of agents Orange or White (Purple was
discontinued, because it is expensive) at the standard rate of
three gallons per acre kills some of the top-story trees of a
seasonal forest. Most of the herbicide is caught by the top
story. A study in a two-storied Texas forest showed that 7¢
percent of herbicide-spray droplets were intercepted by the
top story, 22 percent by the second story, and only 6 percent
reached the ground. Damage to the understory is relatively
slight, therefore, and such a forest can regenerate itself in
several years.
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"7 Particularly significant observations were made in a sea-

sonai forest area of Tay Ninh province. The AAAS Herbicide

_ Assessment Commission’s report noted, “A fer conducting

brief ground inspections at three treated sites in early 1968,

- Dr. Barry Flamm, Chief of the Forestry Branch (of USAID

Vietnam), tentatively concluded that while a single spraying

‘€auses 10 to 20 percent killing of merchantable trees, two

treatments in successive years kill 50 to 100 percent in the

- type of forest studied. . . . Flamm suggested further studies

and recommended that forest reserves receiving two or more
treatments be planned for reforestation.”

A second application of herbicide during the regeneration
period has a devastating impact on a seasonal forest. Orians
and Pfeiffer wrote that *“on sites that received two sprayings
roughly 1 year apart, a heavy kill of all woody piants, includ-
ing seedlings, is reported.”

In 1967, Orians visited Puerto Rican test plots that had
been defoliated in 1963, In plots that had received 27 pounds
of herbicide per acre (Agent Orange is normally applied at
24 pounds per acre), most of the trees were killed or severely
damaged. Vines had invaded the plots, climbing the dead trees
and spreading out over the former canopy. “The vine-choked
plots will not return to their former state as rapidly as they
might otherwise,” Orians and Pfeiffer wrote, “‘because the
dead trunks will probably collapse under the weight of the
vines in a few years, creating a low, vine-covered mat through
which regeneration could be very difficuilt.”

Llewelyn Williams has concisely summarized the effects
that killing the primary forest have on evergreen and sea-
sonal forest plant communities:
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the minimum atmospheric humidity is lowered. Exposure
*e sun and air alter the properties of the soil. Where there
are steep slopes, erosion will commence to remove the sur..
face soil layers, and increase in soil temperature leads to a
rapid disappearance of humus. The subsequent vegetation
that develops becomes adjusted to the microclimate, the al-
tered soil conditions, and to the changed conditions of the
habitat,

The first phase of successional growth following the dis-
turbance of dense, humid forest, whether in tropical Amer-
ica or Southeast Asia, is usually dominated by weeds and
grasses. These are generally short-lived, often less than
one year. The next phase may be dominated by shrubs, fol-
lowed by small, soft-wooded trees. Or the succession may
lead almost directly from the herbaceous stage to tree dom-
inance. This secondary forest is usually composed in great
part of wrees, which are soft-wooded, of fast growth, and
are wind- or animal-dispersed,

Tropical forest regeneration is slow. P, W. Richards has
written, “Little is known of the time scale of secondary suc-

cessions in the tropics. Chevalier (1948} stares that the forest
on the site of the ancient town of Angkor Wat in Cambodia,
destroyed probably some five or six centuries ago, now re-
sembles the virgin tropical forest of the district, but still shows
certain differences.”

Forest regeneration will be exceedingly slow in South Viet-
ham for a number of reasons. One reason has been emphasized
by Tschirley: *“The greatest danger resulting from repeated
defoliation treatments in Viet Nam is that such areas will be
invaded by bamboo.” Bamboo is a grass, Like other grasses
it is tolerant to agents Orange and White. It grows in small
clumps on the floor of the forest. When the leaves of upper
stories are removed, bamboo and other floor species rapidly
grow in the new flood oflight. Soon a thick green mat spreads
over the ground, reducing horizontal visibility to almost zero
and giving insurgents far more cover than they enjoyed be-
fore defoliation!

Bamboo, which primarily reproduces vegetatively from
underground stems, is almost impossible to eradicate from
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" soil it has invaded. Bamboe brakes cover many abandoned

~ swidden plots in South Vietnam and are also taking over heav-
- ily defoliated areas. Tschirley, who made ground observations
 mear Special Forces camps, has written that ““seedlings were

rare in dense bamboo, but frequent to numerous where there

- was no bamboo. Probably of more importance is the fact

that saplings were rare in dense bamboo.”

- Forest regeneration will be particularly slow in areas

treated by Agent White. White is a mixture of 2,4-D and
picloram. In their article about picloram, George R. Harve_y
and Jay D). Mann noted that picloram is the most active herbi-

- cide yet discovered. Picloram is generally more than 100

times as biologically active as 2,4-D. When used even in very
small doses it will kill 2 wide range of broad-leaved crops.
In 1968, Agent White accounted for about 85 percent of
herbicide use in South Vietarm.

Harvey and Mann quoted Dr. C. E. Minarik of Fort
Detrick as saying that White was used in South Vietnam be-
cause it “controls conifers.”” However, the rather small co-
niferous forest on the Darlac plateau has apparently escaped
defoliation. More relevant is Harvey and Mann's quotation
of a Defense Department study done by Tschirley: “A few
species tolerate high rates of picloram but many species tol-
erate high rates of other herbicides. Thus the use of picloram
is particularly appropriate for the defoliation of forest types_
characterized by high species diversity. Such forest types are
frequently found in tropical environments.”

In addition to being able to kill a wide range of plant
species, picloram is one of the most persistent herbicides.
While 2,4-D and 2,4,5-T are broken down by soil micro-
organisms after a few weeks, picloram remains active in the
soil for several months before any disappearance can be de-
tected. Puerto Rican test plots treated with picloram re-
mained essentially bare of leaves for two Yyears, at which time
inspections were discontinued.

Another factor that will retard forest regeneration in South
Viemam was mentioned by Dr. Arthur H. Westing at the
AAAS convention in December 1970. Most of the trees in
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seasonal and evergreen forests in the tropics are dicotyledon-
cus. Dicotyledonous trees have an Opportunity to reseed only
once in several decades, at the time of general flowering and
stem death. This period of delayed forest regeneration is
sometimes called a secondary clim i

cisely known, Westing suggested

matter,

As mentioned earlier, the Defense Department has not yet
released its records of which areas of South Vietnam have
been sprayed with which herbicides. On the basis of other evi-
dence, however, Westing has tentatively concluded that 85
percent: of South Vietnam’ ilti

sprayed once and 10 percen .

educated guesses, Westing estimated the cash value of the
destroyed timber to be $470 million; that would be enough
timber to meet South Vietnam’s needs for 81 years.

The forests of South Vietnam have not been merely dam-
aged for decades or centuries to come. Nor have they simply
been deprived of rare tree species. It is probable that many
areas will experience an ecosystem succession under which
forest will be replaced by savanna.

Swidden farmers have already created savannas in various
parts of Indochina by slashing and burning the forest and then
exhausting the soil throygh frequent planting. If such im-
poverished land is regularly bumned it becomes grassland
dotted with a few stunted, fire-resistant bushes, This is called
a fireclimax savanna, because if fires are prevented the forest
Will slowly regenerate itself. Natural and man-made fires
frequently sweep these savannas, stopping at the edge of the
bumid evergreen and seasonal forests. I the savanna is over-
grazed, as has been the case in large areas of northern Africa,
the soil is completely exhausted and becomes desert. The
process is aptly termed Saharization.

Dr. Pfeiffer told me that succession to savanna probably
would not occur in South Vietnam, owing to the rapid re-
growth of bamboo and brush. He suggested that if savannas
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were created, it would be likely to happen in areas repeatedly
defoliated by Agent White. However, the bombs, artiilery
fire, and napalm flung about in defoliated forests cause them
to burn over and over, Furthermore, repeated defoliation that
kills broad swaths of forests also prevents trees from reseed-
ing because all seed sources are dead. It is likely, therefore,
that American military tactics in South Vietnam are probably
creating many green deserts.

Tropical forests should be treated as international treasures
rather than as objects of devastating, futile wrath. As P. W.
Richards has written, they are ““a reservoir of genetical di-
versity and potential variability.” Tropical evergreen forests,
like so many other features of the world environment, may
become extinct before humanity fully understands their value.

Crop Destruction

It is difficult to select the most morally repugnant tactic of
the Second Indochina War, but the use of American aircraft
to destroy food crops is a strong contender for that foul dis-
tinction. In 1962, when the South Vietnamese Government
announced plans to spray manioc and sweet-potato fields, the
American military officially disassociated itself from that pro-
gram. By 1968, though, the US Air Force announced that it
had covered about half a million acres of food crops with the
dessicant Agent Blue. At that time, crop destruction made up
about 15 percent of the total herbicidal effort. ‘The spraying
of Agent Blue on food crops continues at this writing.

In December 1970, the AAAS Herbicide Assessment Com-
mission observed, “Somewhat more than 2,000 square kilo-
meters of cropland is reported to have been sprayed. Iflittle
of this area includes respraying, it would represent about five
percent of the 88,000 square kilometers of crop land in South
Vietnam of which 2 little over two percent was sprayed in the
peak year of 1967.” :

Field spraying is part of what is commonly called the food-
denial program, the object of which is to starve insurgents
into submission. A related tactic employed by Americen
forces is the destruction of rice stores found in rural areas,
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To the extent that food denial is effective, it starves the
weaker noncombatants, As Dy, Jean Mayer, who has ob-
served numerous famines, wrote: .

Whatever method is used, the examination of past wars
and famines makes it clear that the food shortage will strike
first and hardest at children, the elderly, and pregnant and
lactating women; last and least at adult males, and least of
all at soldiers. . . . The history of modern war has been
one of increasing involvement of civilians. Starvation asa
weapon is an aspect of such involvement, one which has the
peculiar property of inflicting suffering on civilians while
doing little damage to the military.

Crop destruction also contributes to the forced-draft ur-
banization social policy. According to Presidential science
adviser Donald F. Hornig, rice destruction is designed to force
farmers into the US-GVN sphere of influence. This policy is
particularly brutal because all admitted crop spraying is done
in rural areas of the central highlands, where almost all crops

are grown by Montagnard villagers.

Malnutrition and related diseases, widespread under the
best conditions in Indochina, are particularly common among
Montagnard tribespeople. Isolated from the national econ-
omy, growing low-yield swidden crops, and lacking medical
care, the Montagnards exist with death close at their sides,
NLF taxation efforts, combined with American ajr strikes and
crop destruction, often force Montagnards into lowland ref-
ugee camps. There they are landless, wracked by disease in z
strange climate, and under the power of hostile Vietnamese,
{See the full discussion of this topic in Chapter 5.) Americans
pushing so-called model refugee villages for Montagnards
have often awakened to find that their guests have left en
masse to face death on their home ground. To many highland
tribes the Second Indochina Wear is genocidal. The US crop-
destruction program is a vicious means of bringing whole
human cultures close to extinetion,

Dr. Meselsonr of the AAAS ‘tear éstimated ihat 600,000
people, most of them Montagnards, had been cut off from
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 their normal food supplies by crop spraying. Meselson told

the AAAS convention in December 1970 that he hed flown

- over a cultivated valley in the central highlands where the
_ land had recemtly been sprayed with herbicides. Analysis of
" aerial photographs of the valley revealed 940 houses along

the spray zone. In discussion at the convention, General
Wiiliam Stone, who recently directed the US Army’s Chemi-

~ cal and Nuclear Operations, said the houses had long been

abandoned. Meselson said he had seen what he thought were
signs of current occupation.

If the houses Meselson saw were abandoned, it was proba-
bly because crop destruction had forced their Meontagnard
occupants to move. The US Army clearly knew, in 1967, that
crop-killing herbicides were destroying civilian food supplies
and having almost no effect on NLF food supplies. At least
those in the US Army who had access to social science studies
of the effects of crop spraying on the NLF knew that all find-
ings indicated that only civilians were being harmed by field
spraying. By the fall of 1970 there were five such studies in
US Army hands. That the military continues to spray crops
at this writing indicates the extent to which environmental
devastation has escaped rational political control.

Two of the studies were done by the Rand Corporation for
the Advanced Research Projects Agency (ARPA), which is
the Defense Department’s research arm. The first study was
based on interviews with prisoners and defectors. It found
that some NLF-NVA woops had ample rations, some had
barely enough, and that only about five percent of them de-
pended on local crops for food. It also found that there was
no relationship between crop spraying and ration size in any
area. The second study showed that almost all prisoners who
said they had surrendered because of hunger claimed their
hunger did not result from crop spraying. It also showed that
wind-drift from herbicide spraying was seriously affecting
civilian farmers. Both of these studies were completed in
October-1970 and were classified as confidential.

The third study, done in December 1967 by the scientific
adviser to the US military Pacific command {CINCPAC),
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included quotations from

Inents by American officers who praised the herbicide pro-
gram. The study’s facts showed that herbicide had damaged
the crops of one South Vietnamese out of every 400, but
through an “error in arithmetic” it concluded that “fewer
than one South Vietnamese in 40,000 had his crops de-
stroyed.

The fourth study, done by the US military command and
US Embassy in South Vietnam, drew upon the so-called
arithmetic error of the third study. It also showed that as
much as 99 percent of all food had been destroyed in some
provinces. Both the third and fourth studjes concluded that
herbicide operations should be continued.

The fifth study, undertaken by the US military command in
South Vietnam, indicated that only about one percent of en-
emy troops got food from their own farming efforts, while
many more lived off civilian crops.

Though purposeful crop destruction is supposedly confined
to the central highlands, widespread field spraying has oc-
curred throughout the central coastal valleys and the Mekong
delta. This is “accidental” crop destruction by the defoliants
Orange and White, which are toxic to a large number of
broad-leaved crops and fruit trees. These auxin, or hormone,
herbicides also kill rice and other cereal crops when the plants
are just emerging from the ground or when they are begin-
ning to flower. As Harvey and Mann noted, Agent White is
particularly dangerous‘to rice, because "a persistent auxin
herbicide like picloram can be expected to injure rice when it
germinates, or if used after germination, to severely hinder
seed development.”

Orians and Pfeiffer reported that the defoliation program
Was reviewed in 1967, owing to the overwhelming number
of crop-damage claims. The US then began using Agent
White for most of its Mekong delta defoliation, because White
does not drift with the wind as readily as does Orange.
“Nevertheless,” wrote Orians and Pfeiffer, “we encountered
many reports of very recent damage in that area,” - - .

The reasons for that damage are not difficult to ascertain.
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 Although White is less likely to waft for miles during spray-

ing, it does contain picloram. According to Harvey and Mann,
“The persistence and stability of picloram are such that after -

* application to an area ‘where accurate spraying is essential,’

it can be washed or the vapors blown to untreated land. Viet-
B2 is not lacking in either heavy rain or wind.”

The major targets of defoliation in the Mekong delta, be-
ginning with the first defoliation tests in 1961, have been the
banks and sides of rivers, canals, and roads. The Mekong
delta looks like a broad green quilt of rice fields, segmented
by the slightly raised land alongside waterways and roads.
People build their homes strung out along these transporta-
tion routes and use roadsides and channel banks to grow fruit
trees and broad-leaved garden crops. In other words, defolia-
tion targets in the Mekong delta include kuman habitations, fruit
lrees, and garden crops.

Plants near the American bases splayed about Saigon, which
themselves look like movie sets on Asteroid 69, have suffered
particularly intensive poisoning. In that area it is difficult to
distinguish among the effects of spraying around the bases,
Jettisoned defoliant loads, jet-exhaust fumes, and the excre-
tions of scooters burning heavily oiled fuel. Orians and Pfeiffer
observed damage to many fruit trees in Ho Nai, a Catholic
village near Bien Hoa airbase. They noted that defoliants had
been dumped by an aircraft in trouble in the area at about the
same time that spray came down on the village. Residents of
Ho Nai claimed they had been bathed with defoliants seven
times in the past year. Orians and Pfeiffer added, “The ex-
perimental station of the College of Agriculture of the Uni-
versity of Saigon at Tu Duc has been affected by wind-blown
defoliants several times, usually with almost complete kill of
vegetables.”

In Saigon itself, most trees lining the streets have died,
presumably killed by motor-vehicle exhaust fumes. The Na.
tional Park, founded in 1864, has nursed over 2,000 species of
foreign and domestic plants. Nguyen Thuoc of Dispatch News

International quoted plant expert Truong Dau as saying,
“The 100-year-old tree in the Park, tbe Thorpay Dapap,
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died same months ago. Over two-thirds of the old trees, over
80 years old, in the Park are dead. There are almost no old
trees left. If we wish to have trees like those, we must wait
another century.” The death of plants in this botanical garden
is a particularly bitter blow, for such gardens are the means
of establishing and studying valuable plant species. through-
out the tropical world.

A plant that originated in Brazil and was spread from Euro-
pean botanical gardens to become a major export crop of
South Vietnam, Cambodia, and other tropical nations, is the
rubber tree. In 1968, the US Army Chemical Operations Divi-
sion was maintaining that rubber trees cannot be killed by
defoliants. Yet, after field examination and review of studies,
Pfeiffer has concluded that rubber, Jackfruit, and other latex-
producing trees are especially susceptzble to auxin herbicides.
Orians and Pfeiffer wrote:

Accidental defoliations in Vietnam indicate that trees less

than 7 years old can be killed by the dosages used in mili-

tary operations, but that older trees normally recover,

Nevertheless, all trees on 100 hectares on Plantation Ben

Cui were killed by herbicides in 1965, despite the fact that

the trees were 33 years old. From such occurrences, the

Rubber Research Institute concluded that repeated defolia-

tions threaten the very existence of rubber culture in

Vietnam,

During 1967-68, the staff of the Rubber Research Institute
of Viet Nam visited over 200 rubber plantations in the great
arc of red soils between the Mekong delra and the central
highlands. They found that all plantations reported damage
by defoliants and that mmore than 40,000 hectares {98,800
acres) of rubber were defoliated at least 10 percent. Owing
to defoliation and other depredations of war, South Vietnam’s
rubber yield dropped from 77,560 dry tons in 1960 to 42,510
dry tons in 1967. Because defoliated rubber trees are further

_weakened or killed if tapped for latex, only large planters who.
can afford to take damaged trees out of production are still in
the rubber business in South Viemam.
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.:DamagetoS&uthVieuum’s rubber trees has been traced

~to wind-drift of forest defoliants. In 1969, during April and
~ early May, great swaths of rubber trees were defoliated by
- direct overflight in Cambodia, which was then a precariously
“neutral country. This defolistion was confirmed by a US
- State Department team and later by an international investi-
- gating group., The international group found that 70,000

hectares (173,000 acres) of rubber trees had been damaged

‘and that about 10,000 hectares (24,700 acres) of this area

had been severely damaged. The damaged rubber trees in
production amounted to over one-third of all Cambodia’s
producing rubber trees at that time, As a result of this defo-
liation, the economic loss to Cambodia between May and
November 1969 was estimated to be $11 million. The group
reported that the pattern of damage to the rubber trees
*“forced us to the conclusion that at least two-thirds of the ac-
tual damage in Cambodia was the result of direct overflight.”
Devastation of a wide variety of fruit trees and garden crops
was also observed in the area,

Dr. Pieiffer, a member of the international investigating
group, has made many efforts to discover which US agency
defoliated these Cambodian rubber plantations. *"The US is
still negotiating to pay $12 million in damages to Cambodia,”
he told me, “but nobody seems to know who did it. Ranch
Hand says it wasn’t their planes.” Pfeiffer considers it strange
that the US can wreak such destruction without officially
knowing which of its governmental arms struck the blow, and
he encourages people to join him in making inquiries. By now,
of course, Cambodia’s rubber production has almost ceased
and its rubber-processing factories have been bombed into
rubble.

Depth interviews of sixty farmers and village officials
throughout South Vietnam were done for the AAAS Herbi-
cide Assessment Commission by Samuel Popkin of Harvard
University’s Center for International A ffirs. Dr. Popkin re-

that herbicides have made a serious impact on their crops.”
Most damage seemed to result from spray drift. The farmers,
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- Popkin found, could distinguish herbicide damage from other
h_axm to their crops, but were vague about the effects of herbi-
cides on farm animals. He noted that the number of crop-
damage compensation claims, which are paid off by the South

- Vietnamese Government with US funds, “is a very inadequate
guide to the extent of actual damage caused by herbicides.”
After describing the red tape of the compensation process ( the
forms are filled out incorrectly, the bribes must be paid, etc. },
Popkin added, “Since there is widespread propaganda by the
U.S. and South Vietnamese stating that herbicides affect only
those in communist areas, many peasants are afraid that an
appliu.lﬁon for compensation will be interpreted politically as
an anti-government gesture,”

During 1967 and 1968, I had 2 chance to participate in this
Compensation process. In the province where I worked, a
Vietnamese committee was given a fixed sum to distribute
as compensation for herbicide damage. This sum was allocated
among the various districts on a rotating basis, with two or
three districts receiving the full payment for one year. Claims
bad no relation to crop damage, crop planting, or even land
ownership, although some attempt was made to keep al-
legedly damaged areas from overlapping on the map. The
2dministrating committee made no effort to investigate claims
on the ground. Indeed, its members felt unsafe from the mo-
ment they deplaned in our insecure little valley.

Of the three Montagnard resettlement villages I was work-
ing with, two received paltry damage-compensation checks
and the third received nothing, even though the claims of the
third were equally valid-—that is, totally fabricated. 1 flew
with those checks to two distant cities above very insecure
roads, first to have them endorsed and then to have them
cashed. One village tried to have their checks cashed on their
own, but were refused payment unti] I applied my American
persona to bank officials. 1 couldn’t help recalling that unless
the Vietnamese province chief had requested a defoliation

mission, that good loose money never would have flowed into. . .{ .

“'the provines.
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*-" Land Deform in the Mekong Delta
-~ Contro] of the Mekong delta is one of the chief prizes at stake’
.. in the Second Indochina War. Counterinsurgents often speak

of preventing the communist bloc from controlling “Asia’s
rice bowl" Though rice production in the Mekong delta is
not large enough to be rationally considered vital to feeding

. China, much less America, it could balance the industrial pro-
~ duction of North Vietnam to make a reunited Vietnam eco-

nomically viable,
_ The delta is a massive rice-culture plate, where plant ecol-

~ ogy has been distorted by humanity to produce more human

nutrition. The carrying capacity of the delta, its ability to
produce plants valuable to mankind, is a matter of great im-
portance to the Vietnamese people. Because the delta environ-
ment is maintained by constant human intervention, study of
its ecology involves a look at human society in relation to
delta cropland.

Clifford Geertz has noted, *“The micro-ecology of the
flooded paddy field has yet to be written.” Much is known
about efficiently producing rice for maximum benefit to hu-
manity. This is because people see 2 rice field as a generator
of value rather than as an ecosystem.

The flooded rice field as an economically valuable eco-
system has certain unique characteristics. It is a very stable
producer of crops, able to bring forth one or two crops per
year for centuries without being exhausted. Its productivity
is not decreased by overcultivation caused by population pres-
sure or other factors. A rice paddy is almost infinitely recep-
tive to improved cultivation technigues. More careful nursing
brings forth ever-higher yields.

Maintenance of a rice field depends on two factors. The
first is availability of water in precise quantity and of certain
content. As Geertz has explained:

Here, the characteristic thinness of tropical soils is circum~
~vented through the bringing of nuirients onto the terrace

by the irrigation water to replace those drawn from the

soil; through the fixation of nitrogen by the blue-green
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algae which proliferate in the warm water; through the
- chemical and bacterial decomnposition of orgaimic material,
including the remains of harvested crops in that water;
through the aeration of the soil by the gentle movement of

- the water in the terrace; and, no doubt, through other eco-
functions performed by irrigation which are as yet

It is probable (as discussed in Chapter 4) that water content
and rate of water supply in South Vietnam are being altered
by watershed forest defoliation and craterization.

The second, closely-related factor necessary for the main-
tenance of a rice field is intensive cultivation by people. Left
alone, 2 rice field quickly reverts to a natural ecosystem. Res-
toration of abandoned rice fields demands considerahle in-
vestment. In some cases (also discussed in Chapter 4}, it may
be impossible.

Application of the Devastation Model of counterinsur-
gency, aimed at driving farmers from the land, has, according
to the Joint Development Group, taken about 300,000 hec-
tares {about 750,000 acres) of cropland out of cultivation in

also prevent the opening
irrigation systems.

Rice land is economic value. In this war of many faces,
power to distribute the production of rice fields has been s
major issue, and probably the most important issue, of the
war in the MeKong delta. We now have an excellent study of
the economic structure of the Mekong delta as it relates to the
war: The Economics of Insurgency by Robert L. Sansom. The
findings of Sansom’s study will provide the backdrop for a
discussion of the land-reform program passed by the Thieu
government in March 1970,

Between 1868 and 1950 the cultivated area in the Mekong
delta grew from 215,000 to 2,214,000 hectares, The delta was
converted into rice land by the French, who had drainage ca-
nals dug through its swamps and forests, and by Vietnamese
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=developers hired laborers to dig ditches to connect to the -
canals, thereby draining the land of brackish, stagnant water.
Brush and trees were cut and then burned to enrich the soil.

- ~Dikes were raised to block the dry-season ocean tides. Finally,

the developers recruited tenant farmers, charging them up to

- .70 percent of their crops in rent.

-+ By 1930 there was no more new land to develop. The area
under cultivation in the Mekong delta actually declined afrer
that date, dropping drastically after 1946 and again after 1965
es the two Indochina wars swept the countryside. M eanwhile,
the population of the delta increased from about 4,500,000 in
1981 to 9,000,000 by the early 1960s. The per-acre crop yield
remained low, In 1961, according to Sansom’s calculations,
1,000,000, or about 77 percent, of the delta’s farmers were
tenants and about 2,000,000 of the delta’s residents were
landless laborers.

Sansom outlined three phases in the recent development of
landholding relationships in the Mekong delta. The first phase
began in 1946 as the Viet Minh assumed control of much of
the deltz and concluded in 1954 with the installation of Pre-
mier, later President, Ngo Dinh Diem. During this phase the
Viet Minh used terror and public trial to drive landlords to the
cities, redistribute much land to tenants and landless laborers,
and reduce rent on land still controlled by landlords. Between
1954 and 1959, the Diem government halted or reversed this
expropriation. Landlords followed the GVN back into the
countryside or, as happened frequently, simply had GVN vil-
lage officials, with the aid of the military, collect their rents
for a 30 percent commission.

In 1960 the NLF commenced a campaign of rent suppres-
sion and land redistribution. By 1966 the NLF was enforcing
rents at 5-10 percent of the crop over 70 percent of the delta’s
land. In GVN-held areas, rents stayed above 25 percent, as
they had since 1954, despite 2 GVN law designed to hold
rents at 25 percent or lower. In addition, the NLF had redis-
tributed much land in areas under their control. Sansom has

observed;“From-all-the-benefits it brought vo-the peasantry,

-—developers, w itte to 1and along the canals. The
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landrebrmmnotinthegmemlcasetermrbutthesam—
tion of implied “force supported by the general will

It was clear by the late sixties that the landlord-tenant sys-
tem, which had evolved from 2 means of opening new land to
a system of depriving 2 growing population of the fruits of
their labor, could not be reestablished in the delta by any
power. Decree 57, a land-reform law passed by the Diem gov-
ermment in 1956, had affected only ten percent of the deita’s
tenants and was evaded by such tactics as distribution of land
to the landlord’s relatives. In contrast, the NLF, with the
support of the delta’s tenants and laborers, gained the initia-
tive in land policy in most of the delta despite the military as
saults of the Second Indochina War., Landlords had lost con-
trol over most of their titular holdings and could look forward
to further property losses as the US withdrew. It is against
this background that, on March 26, 1970, the Thieu govern-
ment passed its “Land to the Tiller” land-reform law.

The Thieu land-reform law, widely praised in the Ameri-
¢an press, will stand as another example of the perils of under-
estimating the cynical opportunism of the Saigon regime, The
US has already agreed to put up $10 million for the program
and it is hard to see how the financially foundering GVN can
meet its grandiose $1.¢ billion land-reform budget without
huge dollar gifts. In essence, the law provides that landiords
will be paid for land to which they hold title and that the land
will be redistributed to farmers, three hectares per family in
the delta and one hectare per family in central South Vietnam,
As Duong Son Quan pointed out in an article in the August
1970 issue of Tu Quyet, a Saigon Mmagazine, “The great ma-
Jority of the lands to be taken away from the landiords lie in
areas with no security or where security is limited, since lands
in secure areas have already either been taken away by Decree
57 or the landlords have found ways of dividing them to their
descendants.” In other words, the landlords will be paid for
land already out of their control, land where either the NI
holds sway or the war prevents cultivation. As Qu;

the whole thing, since they are being paid 161.22 billion
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3 piasters for paddy fields that have not yielded anything for a

_long time, while the government, after spending 161.22 bil--

lions, is still unable to control the peasants,”
“ At the bottom of the priority list for land distribution, fol.

lowing such categories as retired GVN officials and GVN per-

- sonnel who had to abandon farming because of the war, are
landless laborers. These laborers represent the Mekong delta

) classthathasthegreatestneed for land and that is the firmest
source of NLF support. And, as Quan observed, if land recipi~
ents have the temerity to brave NLF policies and American
bombs to farm their new land, they will be forced to borrow
from the landlords in order to restore land to cultivation.
“Thus the old situation will repeat itself exactly as before,”
wrote Quan. “Financial dependency will lead to physical and
psychological dependency.”

During his field observations in the Mekong delta, Sansom
found that a technological as well as a landholding revolution
had oocurred during the sixties. Improved strains of rice had
been introduced. The invention of a small water pump had
made vegetable-growing possible and had permitted the
growing of two rice crops per Year on many fields. The rice
strains, Sansom noted, were spread by individual Vietnamese
farmers and the water pump ( which A1D engineers denounced
as “inefficient™) was invented by a Vietnamese. Sansom con-
cluded that delta Viemamese are not inhibited by their culture
from applying the best avajlable agricultural techniques. 1
agree, and add that the generally well-meaning efforts of
American technicians to feed miracle rice, fertilizer, and other
agricultural improvements through corrupt GVN bureau-
cracies to the peasants are, at best, not necessary,

Despite all American efforts to spread the Green Revolu-
tion and despite Vietnamese technological innovations, South
Vietnam continues to import American rice. The war itself,
causing field destruction, interruption of transportation, and
population dislocation, is the major factor inhibiting agri-

——cultural development in the Mekong delta. Survival of US-

GVN programs in the delta is made possible only by waging a
war that deforms the land and cancels what benefits delta
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The NLF frequently attacks villages by night for the sole pur-
pose of killing all dogs, because the barking of dogs is the

- warning system of village defenders. Once the First Cavalry
tried to capture some “VC water buffaloes” { buffloes loose
in a remote area) to donate them to Montagnard refugees.
The First Cavalry forces broke off contact after hours of chas-
ing and rope-waving, returning in an empty Chinook heli-
copter to declare the buffaloes victorious, The tuffaloes of
South Vietnam, quite docile when approached by Vietnamese,
often lunge with rage at Americans,

Unlike dogs and buffaloes, most of the fauna of Indochina
are politically neutral. Yet in this war against ecosystems,
animals are among the victims. As the international
that investigated defoliation in Cambodia reported, some
beasts have even become refugees:

It is interesting to note here that eastern Cambodia in gen-
eral has experienced quite a substantial increase in a vari-
ety of wildlife, apparently driven out of Vietmam by the
defoliation and other ravages of war. Included are mutjacs
and other species of deer, wild cattle { gaurs, bantengs, and
some koupreys), elephants, a number of monkey* species,
and wild pigs, .

- Now that the war has been _b_rought to eastern Cambodia these
animals must feel as stripped of refuge as do the peoples of
Indochina,
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of more continuous habitats, **
groves have been killed by single applications of Agent Or-

ange, many animal species on the Mekong delta coast have
probably become locaily extinet,

Aquatic faunz living in the inding-throughthe 1

mangroves probably have been severely damaged by tree de-
struction (though no investigation of this matter has yet been
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made. These animals, as Dr. Westing noted at the AAAS
- - convention in December 1970, rely directly or indirectly on -
nutrients flowing from the mangrove vegetation.

In a tropical evergreen or seasonal forest, most plant and

-ammalspeciesareconcenu'atedhtbeupperstorim In many

ways the continued existence of tropical-forest fauna depends
on the forest canopy remaining intact. Many forest species
cannot adapt to secondary-forest growth. As a group of Stan-
ford University biologists wrote, “Defoliation or killing of
vast areas of forest is an event unprecedented in the evolu.
tionary history of any tropical species. Even several months’
of defoliation in the forests of Vietnzm is certain to cause the
extinction of many animal populations.”

Two Vietnamese species of primates, the Douc langur and
the Indochinese gibbon, were known to be endangered with
extinction even before defoliation. As these animals live in
tropical forest trees (the Douc langur eats only leaves), defo-
Liation may have wiped them out.

While many species of tropical-forest fauma depend on an
undisturbed leaf canopy for their survival, many types of for-
est plants rely on fauna for pollination and seed dispersal. A
number of tropical-forest tree species are outbreeding. That
is, they can reproduce only by obtaining pollen from another
tree of the same species, even though individual trees of the
same species are widely separated from one another. Such
trees are fertilized by “traplining” insects and birds, which
regularly fly great distances to feed on the flowers of a certain
species of tree. For example, Euglossine bees of tropical for-
ests cover five- or ten-mile “traplines,” feeding on plants
that produce a few flowers per day over a period of months.
Many tropical-forest plants are pollinated over long periods
by a lacework of specific “traplining” fauna_

Seed dispersal in tropical forests is also heavily reliant on

fauna, For example,- Miconia, a genus of plants in mopical .. ...

Amerca, depends on birds for distributing its seeds. The
eighteen Miconia species in Trinidad space their fruiting sea-
sons in such a way that the birds have a constant food supply
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:;zd theplantsdonotcompete with eachotherforseed—dispers-
agents,

probably prevent regeneration of any trees whose seeds are
dispersed by animals. { i

from the zone of application.

In addition to destroying animal habitats in Indochina,
herbicides are toxic to the animals themselves. Assessmen; of

city of herbicides is a subject fraught with contradic.

tion, confusion, and reliance on inconclusive studies, Habitat
destruction caused by herbicides will probably have a greater
and longer lasting effect on Indochinese animals than wil
direct herbicidal poisoning. Nevertheless, testing has shown
that all herbicides used in Indochina are toxic in certain
amounts to certain organisms,

Numerous reports that herbicides have killed farm animals
and fish circulate in South Vietnam. Vietnamese testimony

~crimes tribunal alleged that

testimony is frequently dis
also publishes number-of-persons-poisoned figures, which
ran about 300,000 per year from 1966 through 1969, { Herb;-
cide toxicity to humans is discussed in Chapter 5.)

Orians and Pfeiffer heard reports of birds and animals being
kil.ied by herbicides, by expeditions near

.an poison,” because the
and American compensation might be forthcoming,
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"Not all of these claims can be discounted as balderdash or

- propaganda. The MRI Report contains the only summary of
- _. herbicide-toxicity studies I have seen. The conclusions n the-

report are more blandly reassuring than are the dama pre-
sented. South Vietnam is not a laboratory, although the ex-

- perimental testing value of the war has been noticed by

counterinsurgents of various stripes. Herbicides are sprayed

- pot only on fields and forests, but on villages and waterways

as well. The heavy concentrations of spray and the large
areas sprayed in South Vietnam are without precedent, so we
may expect herbicides to have unprecedented toxic effects
an animals there. B

The MRI Report judged that the chemical 2,4-D, which
makes up 50 percent of Agent Orange, is dangerous to fresh-
water food chains. The report cited a study indicating that one
part per million (ppm) of 2,4-D in fresh water ““gives about
43% reduction in weight of fish food in one week and about
90% in one year.” A table in the report shows that at the
level of spraying used in South Vietnam, 2,4-D would con-
centrate in amounts far in excess of one ppm in flooded rice
fields and small canals,

Orians and Pfeiffer presented the results of testing 2,4-D
on baby salmon. They noted that 2,4-D applied to a small
stream in military volume would fill the water with over 100
times the LDg; (dose lethal to 50 percent of the salmon). The
fish of the rice fields and canals are second only to rice as
sources of food for Viethamese peasants and they supply most
of the protein in rural Vietnamese diets. Orians and Pleiffer
called for investigation of reported damage to freshwater fish,
They noted, ““Conditions in the shallow water of the fields
are ideal for concentration of herbicides.” Although 2,4-D
is rapidly inactivated, it could do much damage to freshwater
organisms in a short time,

Certain plants become poisonous after being treated with
2,4-D. As Orians and Pfeiffer explained: '

Sublethal dosages of 2,4-D may markedly affect the me-
tabolism of certain plant species so that toxic quantities of
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nitrates accumulate in the treated plants. In the animalg

. the nitrates are changed to nitrites which are absorbed into
the blood Producing methemoglobin which results in oxy-
gen deficiency to the tissues. This condition may cause
death or illness resulting in abortion. . . . A recent state-
ment by an American agricuitural specialist emphasizes
that “Dairy cows should not be grazed on irrigated pasture
for seven days after application of 2,4-D at the one-half
pound and over rate of application.”

The MR1 Report summed up its review of 2,4,5.T, an in-
gredient of agents Orange and Purple, by saying, “In sum-
mary, 2,4,5-T resembles 2,4-D in its toxicity to animals and
fish but is a little more toxic.” Also, 2,4,5-T is highly terato-
genic { fetus-deforming), as determined by tests on rat and
chicken embryos (a matter discussed more fully in Chapter 5).

Picloram, when combined with 2,4-D to make Agent
White, yields a combination that is
than is either chemical alone. The
““picloram would be rated as nontoxic . . . [but Agent White]
would be rated as mildly toxic on the basis of the toxicity
designation presented in the USDA Agriculture Handbook
332 (1067).” The compound separates in water, thereby
freeing the 2,4-D to do its work on underwater organisms.

Cacodylic acid, the active ngredient of the crop-killing
Agent Blue, is an organic arsenical compound. The MRI
Report cited a study that “describes cacodylic acid as a mate-
rial which has medicinal properties similar to those of in-
organic arsenic ‘to which it is party reduced in the body.’
Since the reduction is slow the toxicity is reduced but the
effects last longer.” The Ansul Chemical Company, after ob-
serving the effects of this arsenical compound on its workers,
pronounced its toxicity “relatively low.” Nevertheless, the
MRI Report writers have suggested that, “In view of the
absence of long-term feeding studies or of reproduction
studies, we feel that these should be undertaken soon.”

The MRI Report noted that arsenical compounds have long--

- been considered carcinogenic (cancer-causing) and cited an
experiment in which injected cacodylie acid caused ““profound
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disturbance of cell division” in mice, Cacodylic acid is also
ogenic. Arsenical insecticides are highly

*_but apparently cacodylic acid never has been tested on bees.

- Lest we grow alarmed about spraying arsenic on food, peo-
ple, and water, the MRI Report reassures us: “The presence
of toxic residues on rice from sprayed fields appears not to be
& problem since no rice develops in these fields.” One scientist
injected cacodylic acid into a tree infested with bark beetles.
“The trees died,” said the report, “but so did 84 to 999, of
the bark beetles; the author suggests this procedure as a pos-
sible method of controlling this beetle.” We had to destroy
the tree in order to save it! :

Dr. Westing told the AAAS convention in December 1970
that he had sprayed chickens with herbicides and that the
chickens had not died. Westing also noted that more acres in
South Vietnam had been sprayed with the insecticide Mala.
thion (to kill malaria-bearing mosquitoes) than had been
sprayed with herbicides. He remarked that chicken deaths re-
ported by Vietnamese farmers might have resulted ﬁ-om
Malathion overdoses. Malathion is known to be highly toxic
to honeybees.

Some animals are able to adapt to the war. Urban condi-
tions are jdeal for the proliferation of rats. Orians and Pfei ffer
wrote, “The Tan Son Nhut air base in Saigon is sprayed by
hand with agent Blue several times each year and nonetheless
has a serious rat problem.” Although many forest beasts suf-
fer from lack of food, Orians and Pfeiffer reported that tigers
are getting along quite nicely:

In the past 24 years, they have learned to associate the
sounds of gunfire with the presence of dead and wounded
human beings in the vicinity. As a result, tigers rapidly
move toward gunfire and apparently consume large num-
bers of bartle casualties. Aithqugh__mg:e_a.te_no_am.tlrz%e. -
‘statistics on the tiger populations past or present, it is
likely that the tiger population has increased much as the
wolf population in Poland increased during World War 1.
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drawal is not an end to the war. The Refugee Subcommittee
staff cited an American government report from Quang Tri
province which noted that 18,414 “war victims”

duced in that province during a period of only one month,
from May 21 to June 20, 1970. According to the staff:

The report went on to predict a continued generation of
war victims *‘at the comparatively high level of 10,000 per
month.” According to the report, “in Quang Tt most of

VN and US forces.”
that these losses were quite small in com-
parison with those sustained in the three southem prov-
Inces™ of Quang Ngai, Quang Tin and Quang Nam (in I
Corps),

Medical facilities in South Vietham are abysmally poor,
There are very few Vietnamese MDs and almost all of them
are in the army. Doctors from the United States, Taiwan, and
the Philippines stafthe provincial hospitals, where they must
deal with fear, staggering work loads, and Viemamese work-
ers who are often lazy and thieving. When asked by Refugee
Subcommittee investigators what he needed most, the senior
doctor at the Quang Ngai hospital replied, “To end the war—
for as long as the war continues we will continue to run just
to stand still in our efforts to provide better medical treatroent
for the Vietnamese.”

War casvalties are, of course, “generated” in all Indo-
chinese nations. This account will not dwell on this obvioys

form of war-caused suffering. Rather, the toxic effect of

gases tossed about Indochina will be discussed,
with a look at US government control of toxicity informa-

d view of the effects of the war op human disease
ecology in Indochina will be presented. To show the link of
disease with psychological dislocation, a brief report on some
refugees of the Raglai Montagnard tribe is offered.
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Poisons Jrom the Airs

There is a striking sentence tucked away without comment on
Page 190 of the MRI Report: “According to DiPalma (1965),

eport noted that chemicals with an LDy,
{dose lethal 10 50 percent of test creatures) in amounts of 50
milligrams per kilogram (mg/kg) of bedy weight are cassi-
fied as “highly toxic”l A few drops to one teaspoon of such
chemicals will kill a 150-pound man. Ifthe LDy, of 2 chemical
is 50 to 500 mg/kg, the chemical is considered “moderately
toxie,” and it takes from one teaspoon to one ounce of it to

ing dose of Agent White (2,4-D and picloram} distributes
about 150 milligrams Per square foot, and that Agent Orange
(2,4-D and 2,4,5-T) puts down about 250 milligrams per
Square foot. Then, on page 198, the dogged reader finds that
2,4,5-T is considered slightly more toxic to animals than
2.,4-D}
1f, as the Defense Department’s MRI Report claims, 2,4-D
is lethal to humans at 50 to 100 mg/kg, then even the severest
critics of herbicides have underestimated the toxicity of 2,4-D,
Below are some of the case histories found on pages 18990
» “presented here to permit the reader to
lon about the magnitude of the hazard
use of 2,4-D compounds,”

Goldstein et al. (1959) in their report on peripheral pen- .

OSUre t0 an ester of 2,4-D state that
three individual patients, two farmers and 3 fernale book-
keeper, suffered the disorder some hours after exposure to
the ¢,4-D formulation while attempting to kill weeds, The
symptoms progressed through a period of days until pain,
paresthesia and paralysis were severe. Disabulity was pro-
tracted and recovery was incomplete even after a lapse of
Years. They concluded that there was little doubt that the
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symptoms resulted from the percutaneous absorption of
the 2,4-D. The electromyographic examinations supported
the diagnosis of peripheral neuropathy. Berkley and Magee
(1963 ) report a similar case of neuropathy in a 3¢ year old
farmer four days after €xposure to 2,4-D dimethylamine
salt; the symptoms included numbness and incoordination
of the hand and finger muscles and a slow recovery. These
authors conclude that persons who get peripheral neuropa-
thy from exposure to 2,4-D are very rare compared to the
humber of exposures there must be. They state that some
individuals may have a predisposition to neuropathy and
suggest that all users of these herbicides use protective
clothing and wash immediately with sozp and water in case
of accidental exposure,

NLF figures of about 300,000 people poisoned per year
from 1966 through 1969 by chemicals, mainly herbicides, may
be close to the truth. Vietnamese adults generally weigh less
than 150 pounds, the herbicides concentrate in such places as
wells and cisterns, and small children cannot be kept from eat-
ing sprayed plants. Also, Vietnamese sprayed by agents White
or Orange cannot “use protective clothing and wash immedi-
ately with soap and water.” If I read the MRI Report cor-
rectly, 2,4-D is far more toxic to people than to the animals
on which it has been tested.

Biologists, much less laymen, cannot be expected to read
the MRI Report as if it was a Jigsaw puzzle. Controversy
about the toxicity of defoliants has centered around evidence
that 2,4,5-T is highly teratogenic (fetus-deforming). The
story of how this evidence came to light bears repeating,

Herbicides have been widely used in the United States since 1

the early fifties. They have been sprayed over wide areas of
Indochina in unprecedented concentrations since 1961, Never-
theless, neither the American government, industry, nor pri-
vate scientists began comprehensive studies of the toxic effects

: it-afrer~thie 1969 publication of Rachel Car-
son’s book, Silent Spring.

In 1964, the National Cancer Institute of the Health, Edy-
cation, and Welfare Department (HEW) commissioned the

AR, WATERS, AND PLACES: ENVIRONMENTS OF DISEASE

Bionetics Laboratory to test various widely-used pesticides
and industrial compounds for carcinogenic and teratogenic
effects on laboratory animals. By the summer of 1965, the
Bionetics Laboratory had obtained results indicating that
2,4,5-T in small doses causes birth defects in mice. Late in
1966, Bionetics had completed a preliminary report on
2,4,5-T. Officials of the Food and Drug Administration
(FDA) knew of this report by 1968, and officials of the Agri-
culture and Defense departments learned about it in 1969,
No one else saw the Bionetics Report.

The National Cancer Institute released the Bionetics car-
cinogenicity findings in April 1969. Few noticed that the
teratogenicity studies were withheld. In July, an employee of
the FDA slipped a copy of data from the Bionetics Report to
Anita Johnson of the Center for Study of Responsive Law, a
group colloquially kmown as Nader's Raiders. The data
showed that small doses of 2,4,5-T and slightly larger doses
of 2,4-D cause birth defects in rats and mice,

Miss Johnson showed this data to Dy, Matthew S. Mesel-
son of Harvard, who told Nader’s Raiders of its significance.
The Nader group met an official wall of silence about the re-
port. Dr. Meselson was told that the fina] Bionetics Report
was * i Meselson alerted Dr. Sam-

i il HEW study commission
on pesticides. After struggling for weeks with official resist-
ance, Epstein finally got the Bionetics findings for inclusion
in the commission’s December 1969 report. A subsequent
test on chick embryos performed by Dr. Jacqueline Verrett
of the FDA indicated that 2,4.5-T, 2,4-D, and the mixture of
their n-butyl esters that constitutes Agent Orange are all
teratogenic in tiny doses,

In April 1970, largely because ofthe furor sparked by these
disclosures, the Defense Department stopped using Agent

£ a (eXCEpt for “mistakes” such as that dis-

covered by Ronald Ridenhour, noted in Chapter 2). Agent

ite, with its €,4-D, is still in use at this writing,
Why was the Bionetics Report concealed by officials of the
departments of Defense, Agriculture, and Health, Education, -
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and Welfare? A former White House staffer told the Nader
group that disclosure of the report would have fueled the anti-
war movement and fed international criticism of American
chemical warfare. FDA officials cited pressure from chemical

, companies, especially Dow Chemical, as the main force keep-

ing the truth from the public.

It is difficult even under the best circumstances to deter-
mine the effects of herbicides on people. Results of testing on
animals may not apply to human beings. Cases are rare in
which a specific malady in human beings, such as a birth de-
fect, can be traced to a specific chemical. For example, 2,4,5-T
often causes cleft palates in mice, and cleft palates are common
human birth defects. It is easy to see that in the environment
of the Indochina war, diseases are running rampant. But it is
often impossible to trace or identify the causes of those
diseases,

The Viemamese people certainly believe that herbicides
are harmful to people. “Defoliants are causing egg-bundle-
like fetus catastrophe at Tan Hoi Hamlet,” bannered the
June 26, 1969 issue of the Saigon newspaper Tirn Sang.
Women of Tan Hoi, reported the paper, were flocking to
Saigon hospitals **for having their egg-bundle-like fetuses or
monsters taken out. . . . They unanimously say that after )

just about two months of being pregnant, their fetuses become

unbearable to them; then blood starts coming out through
their vulvas until the fetus is taken out or the unfortunarte
pregnant woman must die.” The Thieu regime promptly

shut down Tin Sang and also prevented private Viethamese
citizens from seeing the birth-defect records of Vietnamese :

hospitals.

Thomas Whiteside worked out a calculation based on the -8

standard dose of Agent Orange applied to wells and cisterns

in South Vietnam, which led him to conclude that “if a Viet- .

namese woman who was exposed to Agent Orange was preg- :

centage of 2,4,5-T only slightly less than the percentage that

deformed one out of every three fetuses of the pregnant ex-—:§

perimental rats.”
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The Herbicide Assessment Commission of the AAAS was
particularly concerned with the possibility that 2,4,5-T was
Causing birth defects in South Vietnam. It reported in Decem-
ber 1970 that records of about 4,000 abnormal births in Sajgon
Children’s Hospital from 1959 to 1965 show a sudden rise in
two types of defect (cleft palate and spina bifida) after the
start of heavy spraying in 1966.

The AAAS commission fourd that the rate of stillbirths in
Tay Ninh provincial hospital was 64 per thousand, compared
to 31.2 per thousand throughout South Vietmam. The Herbi-
cide Assessment Commission’s report noted, “Although, as in
other areas where agent Orange has been used mainly for for-
est destruction (as opposed to crop destruction) the total
number of directly exposed Vietnamese is prohably low, the
northern portion of Tay Ninh has been heavily defoliated and
the rivers draining the areas of defoliants rm through the re-
mainder of the province and are 2 source of fish for some of
the population.”

A Defense Department study suggested that the rate of
stillbirths in Vietnamese provingial hospitals had declined to
S1.2 per thousand from a 1960-65 rate of 96.1 per thousand.
Both the AAAS and Defense Department scientists noted
that, without further study, their findings could not be rejated
directly to the effects of herbicides.

AAAS investigators are also seeking to trace minute
amounts of the deadly poison 2,3,6,7-teﬂ~adﬂorodibenzo-p—
dioxin, which is generally called dioxin. Dioxin is produced
as a result of the manuficture of 2,4,6-T. It always contami-
nates the final ¢,4,5T product. It may be a product of the
chemical breakdown of 2,4,5-T and possibly of 2,4-D as well
(according to Dr. Jacqueline Verrett), Dr. Matthew S,
Meselson of the AAAS team noted that one part per billion
of dioxin will kill a guinea pig. Dioxin resists chemical decom-
position and is soluble in fat, whi i

Concentrates in animals and humans much as DDT does,

Workers in ,4,5-T plants in the US and West Germany have
developed chloracne as a result of dioxin poisoning. It is a
disease characterized by extensive skin eruptions, liver darn-
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ervous system, chronic fatigue,

Verrett has determined by tests

ryos that dioxin is 2 million times more potent

a fetus—deforming agent than the notorious drug thalidomide.
The crop-killing Agent Blue is composed of cacodylic acid,
an organic arsenical compound that becomes inorganic arsenic

is, - The dosage required to cause these

Symptoms may be as little as one ounce (28 grams) of

cacodylic acid per human adult.” And a man committed sui-
cide by taking a mere 6.5 grams of 2,4-D}

Herbicides are not the only poisons that have been dis-

€ airs of Indochina. Dr, Arthur H. Westing of

the AAAS study-team noted that more acres of South Viet-

nam (to kill malaria-

cides might actuaily have died of Malathion poisoning,

The extent and effects of Malathion spraying in Indochina
are important subjects for future scientific investigation. Ac-
cording to Polly Roberts of the Center for Study of Respon-
sive Law:

Malathion belongs to the organophosphate family of in-
secticides, which includes the notorious parathion, respon-
sible for over half the insecticide deaths in the United
States. A single “large” dose of one of these chemicals,
OT 2 series of small doses over a pertod of several weeks,
lowers the body level of the vital enzyme cholinesterase.
When the level gets low enough the victim suffers cramps,
vomiting, convulsions, and, without immediate treatment,
death,

R i Tarity det it can be rapidly bro-
ken down by an enzyme in the liver of mamrmals; thus it
~_has only a moderate toxicity of about 6
person with a diseased liver, or one who
exposed to other toxic chemicals, may
_smaller doses, Considering the prevalence of diseases such

AlR, WATEHS, AND PLACES: ENVIRONMENTS OF DISEASE

as liver flukes in Vie
1o other toxic ch

The tear gases known as CS and CN, as well a5 the nhaiisea
£25s called DM, are often ysed in South Vietmam to drive peo-
ple out of

ighly

t s the very old or the

very sick.” Dr. Al io, while serving in

the Quang Ngaj provineial hospital in 1967, treated a number
of patients who had been exposed to canisters of gas (

In 1966, US aircraft dropped 12 tons 0fCS op a jungle near
the Cambodian border. Masked American troops charged
into the cloud, but found no trace of any enemy. | was sitting

In 1968 when the Armerican dis-

Stagnant Waters ang Unhealthy Places

The effects of environments created
human health
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A rrempts to create fire storms are described in Thornas White-
“foliation (New York: Ballantine/Friends of the Earth,
- AR0—51,

st Research Institute’s report, Assessment of Eco.
--s Of Extensive or Repeated Use of Herbicides (AD
wx+ 314, 1967}, is available from the Clearinghouse for Federal
Scientific and Technical Information, Springfield, Virginia 22151.
Quotations of the MRI Report are from pages 3, 258, and 263,
Marthew S. Meselson’s quoted statement was given in the
International Herald Tribune (September 14, 1970), p- 4. The
Joint Development Group’s summary report, Postwar Develop-
ment of Viet-Nam, is quoted from page 22 regarding the income

of South Vietnamese farmers,

Operation Ranch Hand { Hades)

The history of the development of herbicides and their mili-
tary use in Indochina is told in the MRI Report, pp. 5-7 and
i08-18; and in “'A Tectmology Assessment of the Vietnam De-
foliant Matter,” Report to Subcommittee on Science, Research
and Development, of the Committee of Science and Astronautics,
US House of Representatives, 9srd Congress (August 8, 1969),
PP 2-19 (hereafier called A Technology Assessment”). F. J.
Delmore’s quoted statement is from the MRI Report, p. 1113
herbicide targets are listed on Pp- 12425,

Overall estimates of areas sprayed with herbicides are from
“Background Material Relevant to Presentations at the 1970
Annual Meeting of the AAAS,” which is the unpublished pre-
liminary report of the Herbicide Assessment Commission for the
American Association for the Advancement of Science, December

1970 (hereafter cailed the Herbicide Assessment Commission

Report).
The range of herbicide drift is mentioned in A. W, Galston,

“Defoliants,” in Steven Rose (ed.), Chemical and Biological War- -

fare (Boston: Beacon, 1969), p. 63.

Frank Harvey’s visit to Ranch Hand headquarters is covered :

in his volume, A#r Far—Vietnam (New York: Bantam, 1967),

Pp- 99—48. The code name “‘Operation Hades” was mentioned |

~ by Thomas Whiteside, Defoliation, p. 8. The suspension of use of
Agent Orange was reported in the San Franciseo Chronicle June
£3, 1970) and given the lie by Ronald Ridenhour in 7 ime
{November 2, 1970), pp. $9—40. The “phase-out™ of all herbi-

cide operations was reported in the S¢x Francisco Examiner & .

NOTES

Chronicle (December 27, 1970), p. 2. The USAF “vegetation
control”” announcement was cited in “A Technology Assess-
mment,” p. 17.

Hushed Mangroves

Ma.ngroves and hydroseres are described in P. W. Richards’
classic study of tropical forest ecology, The Tropical Rain Forest
(London: Cambridge University Press, 1952}, pp. 283-30%.
Swamp forests of South Vietnam are discussed in Liewelim
Williams, Forests of Southeast Asia, Puerto Rico, and Tezas
(Washington, D.C.; USpa CR 1267, 1967), Pp- 111~19, Man-
£rove succession is outlined by Fred H. Tschirley in ““Defoliation
n Vietr_xam," Science ary 21, 1969

P- 89. Gordon H. Grians

ves in “Ecolegical Effects
of the War in Vietnam,” Science, vol. 168 (May 1, 1970), Pp.
545—6. Dr. Pfeiffer kindly supplemented his published observa..
tons in conversations with me on December 5, 1970,

Spreading the Green Desert

Llewelyn Wiliiams discusses reduction of Indochina’s forests in
Forests of Southeast Asia, Puerto Rico, and Texas, pp. 17-18; pres-
ent forest extent is from page &; the forest classification is pre-

Effects of herbicides on South Vietnam’s forests are viewed
Tschirley in “Defoliation in Vietnam,” pp. 782-85: and by
Crians and Pfeiffer, “Ecological Effects of the War in Vietnam,”
Pp. 535—8. Richards was quoted by Tschirley concerning the
Angkor forest.

The article by George R. Harvey and Jay D. Mann is
Tam in Viemam,” which appeared in Scientist and Citizen
tember 1968}, pp, 165-71, The threatene i

Forest, pp. 404 f. Dr. Arthur H. Westing mentioned “secondary
climax” and estimated tree destruction in South Vietnam’s dense
forests in *Effects of Military Defoliation on the Forests of South
Vietam,” invitational address before the American Association
for the Advancement of Science at its 187th anmal meeting, held

e
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T2 forest is movingly described by Richards, The Tropical Rain =~ |
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in Chicago, December 29, 1970. The process of Szharization is
discussed in the MRI Report, pp. 266-67.

Crop Destruction )

The origins of the crop destruction program are traced in “A
Technology Assessment,” p. it. Dr. Jean Mayer’s _almcle,
“Starvation as a Weapon,” is in Steven Rose (ed.), C'!zzn.ucal and
Biological Warfare, pp. 76-85. Dr. Homnig is quoted in Rich-
ard D. McCarthy, The Ultimate Folly, p. 88. ]

Dr. Meselson’s observations on the effects of crop spraying on
civilians are reported in the New York ‘1’_z'mz._s- (pecember 30,
1970}, p. 1. The five US Army studies, which indicate that crop
spraying harms civilians, not enemy troops, are summarized by
Victor Cohn in the San Francisco Chronicle { December 31, 1970),
p- 10. Carefuliy culled findings from two of these studies, which
were presented by Rear Admiral Willlam E, Lemos to a House
of Representatives subcommittee, can be read in Thomas White~

i aliation, pp. 86-93.
&dl?l‘ari"g;' and M[;%n describe the effects of picloram on food
crops in “Picloram in Vietnam,” p, 166. Orians and Pfeiffer de-
scribe *“accidental” defoliation, crop destruction, and effects of
herbicides on South Vietnam’s rubber industry in “Ecologicai
Effects of the War in Vietnam,” pp. 549-53. Nguyen Thuoc of
Dispatch News International reported damage to the Nanona'j'
Park in an unpublished article, “‘Vietnam Massacre: Trees,

e 1970. )
Jmll-l. G. Baker, Plants and Ctvilization {Belmont, Calif.: Wads-
worth, 1970) discusses the importance of botanicai gardens
{pages 23—26) and tells the tale of the spread of rubber culture
from its origin in Brazil {page 125-32}. The m_temau‘c‘mai in- -
vestigating group’s studies in Cambodia resuited in the “Report
on Herbicidal Damage by the United States In Southeastern
Cambodia,” by A. H. Westing, E. W. Pfeiffer, J. Lavorel, and
L. Matarasso. It is printed in Thomas Whiteside, Defoliation, -
Pp- 11732, :

“Land Deform in the Mekong Delta :
Clifford Geertz describes the ecology of rice paddies on pages
1725 of his article, “Two Types of Ecosystems,” in Andrew P, -
Vaydaz (ed.), Environment and Cultural Bekavior, The amount of
land abandoned owing to the war is estimated in the Joint De-
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NOTES

velopment Group’s summarized report, Postwar Development of
Viet-Nam, p. 18,

A revealing study of the agricultural economics of the Mekong
delta is given in Robert L, Sansom, The Economics of Insurgency
in the Mekong Delta of Vietnam (Cambridge, Mass.: MIT Press,
1970), My account is drawn mainly from Sansom’s chapters en-
titled *“Land and Income: A Historical Inquiry* and “Recent
Conditions of Land Tenure.” In his conctuding chapter, ‘“The
Economics of Insurgency,” Sansom contrasts the myths created
by various counterinsurgent “scientists” with the realities of
land and war he fourd in the Mekong delta.

Dueng Son Quan's article, ““Is the ‘Land to the Tiller*” Bill as
Perfect as His Excellency Ambassador Bunker Claims?” ap-
peared first in the Saigon magazine Tu Quyet, then in trans-
lated form in the October 1970 issue of Thoi-Bao Ga, edited by
Ngo Vinh Long (76-A Pleasant Street, Cambridge, Mass,
02159},

Chapter 3: War upon the Animals

The flight of animals to Cambodia is mentioned in Thormas
Whiteside, Defoliation, pp. 127-28. Orians and Pfeiffer discuss
the effects of herbicides on Indochina’s fauna in “Ecological Ef-
fects of the War in Vietnam,” pp. 545-49,

The Stanford University biologists quoted are Lawrence E.
Gilbert, Peter H. Raven, and Paul R, Ehrtich, from their letter to

~ Science, vol. 161 (September 6, 1968), p. 964. Endangered ani-

mal species of Indochina are discussed by the MRI Report, pp.
267-69. Information on tropical plant-animal interdependence
is from an unpublished Paper by Lawrence E. Gilbert, graduate
student in ecology at Stanford University, October e1, 1970,
Vietnamese testimony given at the Russell war-crimes tribunat
about herbicide effects on Plants, animals, and humans is cited in
Seymour M. Hersh, Chemical & Biologrical Warfare {New York:
Anchor Books, 1969), Pp- 133-34. NLF claims are found in
““Documents on Chemical Warfare Carried out in South Vietnam

by the United States,” presented to the 5th Stockholm Confer- ;.

y 1970.

The MRI Report reviews herbicide toxicity beginning on page
151; cacodylic acid, pp. 169-65; picloram, pp. 177-82; 2,4-D,
Pp- 189-95; and ¢,4,5-T, pp. 196-98. Malathion spraying in
South Vietnam is mentioned in the New Tork Times { December
50, 1970), p. 1. Toxicity of Malathion to honeybees is noted in

401 4!6‘3 '
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“Toxicity of Pesticides and Other Agricultural Chemicals to
Honey Bees,” (Riverside, Calif.: University of California Agri-

~cultural Extension, July 1967}, p. 8. The quotation about tigers
is from the Orians and Pfeiffer article ““Ecological Effects of the
War in Vietnam,” p, 553. William R. Corson reports on his fish-
blasting expedition in The Betrayal (New York: Ace Books,
1968}, pp. 165-61.

Chapter 4: The Lunarization Program
Orians and Pfeiffer discuss craterization in *“*Ecological Effects of
the War in Vietnam,” p. 552. News reports, such #s the San
Francisco Chronicle (November 21, 1970), p. 15, covered the
heavy bombing of the Ho Chi Minh Trzil in the latter months
of 1970. A sensitive report of a large military operation in Viet-
nam is Jonathan Schell, The Village of Ben Suc (New York: Vin-
tage, 1968); my quotation is from page 20.

Much of the analysis of military effects on the soil is from an

unpublished paper by Clyde Wahrhaftig, Professor of Geology -

at the University of California in Berkeley, entitled ““Some Possi-
ble Effects of Military Activity on Soils of Southeast Asia,” 1970

Laterization is discussed in the MRI Report, pp. 281-84; Tschire

ley, “Defoliation in Vietnam," pp. 780-81; and a mimeographed
paper by Gerardo Budowski, “Tropical Savannas, a Sequence of
Forest Felling and Repeated Burning,” 1956,

Cultivation of peaty soils is described in Thai Cong Tung,
Natural Environment and Land Use in South Vietnam (Saigon:
Ministry of Agriculture, 1967}, p. 45 (this volume has a soil

survey of all South Vietnam}. Precipitation in Indochina is cov- _
ered by M. Y. Nurttonson, The Physical Envirorment and Agri-

culture of South Vietnam, Laos and Cambodia, pp. 19~14. Nutrient
cycling and soil conditions in a tropical forest are described by
P. W. Richards, The Trogical Rain Forest, pp. 205—20,

The MRI Report discusses changes in climate attributable to
land stripping on pages 284—87 and the effects of herbicides en -

soil microorganisms on pages 198—200.

NOTES

Civilian casualties in Indochina are discussed in the Senate
Reﬂ:ge‘e Subcommittee’s staff report, “Refugee Problems in
Indochina.” I have quoted from pages 11~1s,

Poisons from the Airs

A summary of herbicide toxicity studies is in the MRI Report,
Pp- 151 ff. Scientific findings about 2.4,5-T are gathered in “The
Effects of 2,4,5-T on Man and Environment.” Hearings of the
Subcommittee on Energy, Natural Resources and Environment,
of t]}e Commerce Committee, US Senate, 91st Congress, 2nd
Ze;:st:m? (Agﬁ}r-’_ld 5, 1970). Dr. Verrett's findings about the ef-

o1 2,4,5-T and 2,4-D in chick em
196 of that document. o8 are eported on page

The story of the concealment of the Bionetics Report is from
an unpublished paper by Polly Roberts, an Associate of the
Center for Study of Responsive Law, who was involved in the
exposure of the report. The Tin Sang story about “monster
fetuses” is translated in the Yule Daily News (December 2,
1969). Findings of the AAAS investigation team are reported
in the New York Times ( December 30, 1970}, p. 1, but the quo-
tation is from the unpublished Herbicide Assessment Commis-
sion Report}. In his book, Defoligtion, Thomas Whiteside esti-
mates the amount of 2,4,5-T consumed by a pregnant Vietnamese
woman on page 31 and discusses dioxin on pages 44—58. Defolig-
izon also contains an account of the exposure of the Bionetics
Report,

. Orians and Pfeiffer note the effects of cacodylic acid on people
in “Ecological Effects of the War in Vietnam,” p. 549. Use of
tear gas and nausea gas in Vietnam is described by Seymour M.
Hersh, Chemical & Biological W arfare, pp. 142-59. The Harvard
ﬂc;cotkc-)rs and Dr. Vennema are quoted on pages 156—57 of Hersh’s

Stagnant Waters and Unhealthy Places

The quotation o ges-150~51of

Chapter 5: Airs, Waters, and Places: Environments of Disease -
A work that explains environmental effects on human health— —

and much more—is René Dubos, Man Adapting (New Haven:
Yale University Press, 1565). The quotations of Hippocrates-

come from pages 36-37 and page 62 of that book; the quotation—

of Dubos himself comes from page 1889, N

164

her article, ““The Tragedy of Saigon,” in Barry Weis ed.

Ecnade itn Indockina. Malariz is gloscussed by René Dl:f;fs,(Ma);
Adapting, PP. 237 and $75. My account of malaria in Indochina
1s drawn mainly from an unpublished paper, “Pollution, Public
Health and Nutrition Effects of Mekong Basin Hydro-Develop-
ment™ (1970}, by John P. Milton of The Conservation Founda-
tion, 1717 Massachusetts Avenue NW, Washington, D.C. 20038,
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