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Summary

A tropical nation with 33 million inhabitants, Burma has faced a
number of problems stemming from its climate and surroundings,
and aggravated by its political -1 administrative system.
Traditiosally an agricultura: counry whose economy has relied
upon exteasive rice cultivation anc timber exploitazion, Burma
nevertheless possesses mineral and eNergy resources whicn remain
largely untapoed. Although the govsrmment recognizes the
advantages of developing further the regiou's satural resources,
it has been hampered by lack of capital, poor infrastructare,
internal disorder, and administrative inefficiency. The major
envirommental problems affecting Burma, therecfore, are not
generally the results of large development schemes, but rather
of natural, cultural, and political phencmena.

In decreasing order of importance, Burma's major environmental
concerns include:

Natural disasters. Burma lies in a climatic zone which is
frequently subjected to cyclones and river flooding. The former
occur periodically, but unpredictably. They can cause extensive
damage to property, soils, and crops, and take a heavy toll on
human and animal life. Plocoding, sometimes caused by cyclones,
but more often by excessive precipitation in mountainous
watersheds, is a reqular feature of Burma's extensive riverine
plains. Zach vear two million hectares of land are Severely
flooded and another 3.25 million hectares moderately inundated.
These floods reduce agricultural production, cause erosion and
sediment loading, and help spread infectious disease. PinaZly,
much of Jpper Burma lies on a tectonically active zone.
garthquakes are common and Ooccasionally devastating. 1In the
early 1970s one such quake destzoyed the religious and historic
site of Ppagan. None of these disasters are treated
Systematically by the govermment which has no integrated Elan
for evacuation or relief.

Deforestation. Large parts of northern Burma are populated by
communities which traditionally have engaged in shifting
cultivation. Although this mode of farming has some
eculogically beneficial side effects, its principal impact is
extremely destructive to forest fesources. In addition to the
hill cultures who cut trees in order to farn, enterpreneurs
depicte forests extralegally for econcmic gain. Together
shifting cultivation, illegal exploitation, and natural fires
hive destroyed as much as two-thirds of Burma's tropical moist
forests. Because deforestation facilitates erosion, removes
SOil nutrients, permits weed infestation, diverts runoff, and
reduces water infiltration and percolation, subsequent
reforescation is difficult and expensive. Pinancial resources
for afforesration have typically remained scarce.

vii



Isolationism, administrative problems, and shortage of capital.
Burma's deliberate two-decade long isolationist policy has
caused the nation serious probleas in managing its environment
and resources. Foreign technical publications are generally
unavajlable while research and exchange programs have been
discouraged. Burma has avoided participating in regicnal
developwent associations and usnally has not sent delegates to
international and regional conferences. Por these reasons and
because of govermmental preoccupation with internal insurgency,
Burma lags behind other countries in develoring suitable
techniques for studying, Frotecting, and managing its
environment. Additionally, scarcity of financial resources and
irfrastructure, and administrative inefficiency 1limit public
attempts to enforce existing regulations.

Public health problems. Although Burma nas better medical
facilities than many of its neighbors, it possesses insufficient
water treatment and sewage processing plantse. Concentratad
rainfall accumulates in cpen sewers, ponds, and irrigation
ditches, and combines with high temperatures to create a
situation conducive to the spread of infectious disease. The
incidence of malaria, temporarily brought under control in the
early 19708, has once again risen to dangerous levels. Together
with gastrointestinal ailments and other watar-borne and animal-~
borne illnesses, these diseases pose a continuing threat to the
nation's public health.

viii



1.0

Introduction

This draft environmental profile summarizes information
available in the United Ststes on the natural resources and
envircnment of the Socialist Republic of the Union f Burma
(SRUB) . The report reviews the major envirommental
problens of Burma and the impact of tne developwent process
upon resources and the enviromment. This draft report
represents the first step in developing an envirommental
profile for use by the U.S. Agency for Inte-national
Development (U.S. AID) and SRUB gove:nment officicls. The
next step in this process should be a field -zudy to
evaluate the information presented here, obtain ac 'itional
information, and define the issues, problems, and
pciorities in greater detail. This entire process should
help provide direction in future efforts to deal with the
Ranagement, conservation, and rehabilitation .of the
environment and natural resources.

The information and interpretations in this teport are
Preliminary and are not :intended to attain the detail and
accuracy required for development planning. The report
represents a cocperative effort by the Man and the
Biosphere (MAB) project staff of the Arid Lands Information
Center (ALIC). The primary research, writing, and anaalysis
of the Burma profile were done by Robert G. Varady, chrough
the resources of ALIC and the University of arizona
library. The text was edited by Mercy A. Valencia. The
cooperation of James Corson, AID/MAB Project Coord:nator,
and other AID personnel is gratefully acknowledged.



2.0 General Description

2.1 Geography and Climate 1/

2.1.1 Boundaries and Administrative Divisions

Sitoated between the Indian subcontinent to the
northwest and the Southeast Asian peninsula to the
northeast, the Socialist Republic of the Union of
Burma (hereafter, Burma) lies between 10° and 28933’
porth latitude, and between 92°14' and 10198' east
longitude. Burma‘'s area of 678 600 square
kilcmeters (sg km)-—a territory the size of Texas—
ranks it as mainland Southeast asia's largest
nation. Between its northern and southern extremes,
Burma stretches nearly 2,100 km—a distance
equivalent to that between the Plorida Keys and
Toronto, Canada.

Burma shares a 5,850 km border with five other
countries: Bangladesh and India on the nor thwest,
China on the Northeast, Laos on *he east, and
Thailand on the east and southeast. All but the
southermmost portion of Burma's borders lie in
pountainous regions and generally follow natural
features such as =:cidges and drainage basins.
Occasionally, large rivers such as the Mekong and
the Salween define vortions of these boundaries.
With the exception of a small undemarcated, but not
disputed, segment of the Indian border, all of
Burma's land frontiers have been demarcated.

The remainder of the nat:on's perimeter is its
extensive 3,060 km western coastline along the Bay
of Bengal and the Andaman Sea. Because the coast
includes the mouths of the Irrawaddy, the Salween,
and other rivers, it affords a number of natural
herbors.

The Union of Burma, as its name suggests, consisgts
of a confederation of administrative units. These

1 Sources:

Chhibber. 1975.

Pisher. 1979.

Henderson et al. 1971.
Koteswaram. 1974.
Siddiqui and Jeet. 1978.
Silverstein. 1980.
Storz. 1967.

U.S. AID. 1980,

3
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2.1.2

units are of two types--divisions and states. The
former, of which there are seven, represent Burps
"proper,® and reflect both the major cozcanctrations
of ethnic Buraans and British colonial iafl .cars,
The seven divisions are Irrawaddy, Magwe, dancaiay.
Pequ, Rangoon, Sagaing, and Tenasserizm. Tt 2
remaining regions, which are situated previewiciui.al
on Burma's periphery are administered as seve -
states: Arakan, Chin, Kachin, Karen, Favah, Moin,
and shan (Pig. 1 Table l). The boundari»s cf “hesa
states were drawn 30 as to accommodate the najor
ethnolinguistic ainorities for which they waere nanec
(cf. Pig. 8, and Sections 2.2.1 and 2.2.2). Two of
the states, Arakan and Mon States, wace created by
the 1974 constitution from araas orevioasly
considered within Burma proper (Silverstein 1283).

The constitution of 1974, the nation's anccd, was
promulgated chiefly in order to redefine the issve
of national unity and to rectify previous in quities
in the relationships between states sng the center.
Under the new federal system, Burma is i%.inistered
at four levels. At the tcp, the national or
people's assembly (Pytthu Hluttaw,, composed of 451
elected members, is the naticn's legislat:ve hady.
The executive branch of government consist: of a
state council, headed by a chairman, Jba S
currently also Burma's president. The contro. 1e-

of govermment further includes = pieicral oranc..,
comprised of: a Chief Court, a Council of beople’s
Judges, a Council of People's Attcrpe.s, and a
network of People's Courts. Beneat! this level,
there are subordinate administrations wi.tin 3tates
and divisions, townships and wards, and villages.
Local issues in villages are resolved Sy rrarcc
councils (Silverstein 1980; G.S. Dept. State 1¢.g).

Geographic Peatures

Burma‘’s major physical features, as H.L. Chhibber
observed in 1933, are the surface expressions g tae
underlying strata. The country's topograph’cal
layout thus mirrors its geological formations (cf.
Pig. 2 and Fig. 3). Accordingly, Burma can be
divided into four elongated north-south physical
regions: the Arakan Coastal Strip on the west, the
Pold (or Western) Mountain Belt, the Central Belt in
the center and the Shan Plateau on the east (Pig.
3).
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Table 1. Areas and Headquarters of Major Administrative Onits

Administrative Administrative Area Source Population Source

unit headquarte:s {8q km)
Burma Rangoon 678,600 a 32,900,000 c
670,180 b
Divisions
Irrawaddy Bassein 34,760 b 4,162,000 é
Magwe Magwe 44,280 b 2,630,000 4
Mandalay Mandalay 33,856 b 3,662,000 d
Pegu Pegu 49,723* b 3,171,000 ]
Rangoon Rangoon 3,187,000 d
Sagaing Sagaing 98,002 b 3,116,000 d
Tenasserim  Tavoy 54,520+ b 2,474,000 e}
States
Arakan Akyab (Sittwe) 36,337 b 1,708,000 d
Chirn Palam 35,592 b 323,000 d
Rachin Mritkyina 86,792 b 639,000 d
Karen Pa-an 28,393 b 853,000 d
Rayah Loi-kaw 11,535 b 120,000 d
Mon Moulmein bl
Shan Taunggyi 156,390 b 4,287,000 d
Notes: a. U.S. State Dept. 1978 Cc. U.S. AID. 198le.
b. Webster's. 1972. d. U.S. AID. 1980.

*Due to lack of available information, data for Pegu and
Rangoon Divisions have been combined.

**Por similar regsons data [or Mon State are included in the
figures for Tenasserim.
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(1)

(2)

Arakan Coastal Strip. The Arakan Coastal Strip
is a narrow band of alluvial deposits and
mtiarybedxockboundedonthewestbgthesay
ofBengalandontbaeastbytheArakan!o-a
range. It rarely exceeds S@ kam in width, and
at places the Yomas extend almost to the
coastline. The entire Arakan coastal region
lies below 500 m, and most of the land is, in
fact, less than 200 m in elevation. This zone
extends beyond the coastline and includes
hundreds of small offshore islands and several
large islands such as Ramree, Cheduba, and

Akyab.

Western Mountain Belt. Thisg geographic zone
immediately east of the Arakan Ccastal Strip is
considered a southward extension of the
Himalayan mountain range. At a right angle to
the predominantly east-west Himalayas, these
folded mountains continue to the southwestern
corner of the Irrawaddy delta. At this point
the hills are lower than 100 m in elevation and
slope gently to the sea. The ridge continues
underwater eventually reemerging as the
Andaman and Nicobar island chains, and later as
Sumatra, Java, Bali, and the remaining islands
to the east. The Western Mountain Belt,
therefore, is considered the northern portion
of the 7,000 km long "Burmese-Java Arc® of the
Himalayan system of folding.

The mountains within this bei®: have a variety
of names. In the north, along the border with
the 1Indian states of Arunachal Pradesh,
Nagaland, Manipur, and Mizoram, there are the
Patkai, Naga, Letha, and Chin Hills. As they
begin to parallel the 3urmese coastline, these
mountains come together as a single range known
as the Arakan Yomas and continue for 600 km to
Cape Negrais at the westernmost mouch of the
Irrawaddy.

Although the Western Mountain Belt is not
nearly as elevated as the neighboring Himalayan
tange, the terrain is rugged and marked by
steep slopes. Above the Yomas the land is
generally between 1,000 m and 2,500 m above sea
level; the highest peaks are Sarameti (3,362 m)
on the Indian border, and Mt. Victoria (3,123
m) further south. The Arakan Yomas are
considerably lower, rarely rising above 2,000
m.



(3)

(4)

The rorthern portion of this regiom is drained
by the Chindwin, Manipur, and Lewmro Rivers, and
by numerous other north-scuth rivers cutting
through the valleys. These are connected to
each other by transverse streams that flow
through the gaps between mountains. Except for
the southernmost tip, the entire Western
Mountain Belt is difficult to traverse. There
are few all weather roads (see frontispiece
Bap), and even the relatively low Arakan Yomas
are not easily penetrated, with oaly four major

passes.

Central Belt. The Cei:tral Belt, lying to the
east of the Western Mountain Belt, is the
rejion bordering the Irrawaddy, Chindwin and
Sittang Rivers. Untii geologically recent
times, most of this land was submerged and
constituted an ancient sea known as the Burmese
Gulf. Since that time, silting action has
filled the gulf with Tertiary sediment. As a
result, the entira belt is composed of sediment
and alluvium depositad by tae region's major
rivers (Pig. 2).

The upper reaches of this zone include several
mountain ranges, which &t their nporthern
extreme join the Hiralayas and the origin of
the Western Mountain Belt. At the edge of thig
belt lies the nation's highest peak, Hkakabo
Razi (5,923 m), just 25 km south of Burma's
northermmost tip. Within 150 km to the south,
however, elevations drop saarply, seldom
exceeding 1,500 m. From Bhamo, vwhere the
Irrawaddy becomes a major river, :the land
becomes less rugged. After the Irrawaddy's
merger with the Chindwin beyond Mandalay,
terrain within the Central Belt gradjually
descends to sea level. The Pegu Yoma, a low
mountain range, parallels the course of the
river 60 to 70 km to the east of it. Still
further south, the Irrawaddy and Sittang Rivers
form an extensive (26,000 3q km) and fertile
deltaic plain, populated by rearly a third of
the nation's inhabitants

Shan Plateau. The fourth distinct physical
region, the Shan Plateau, is separated from the
adjoining sedimentary Central Belt by a fault
scarp running from the northern border with
China to the mouth of the Sittang River. As
Pigure 3 illustrates, the drop in elevation

10



from the Plateau to the plain is severe, at
times forming cliffs whose heights exceed 600
a. The plateau itself lies at an average
elevation of 1,000 m ancl extends the full
length of the country to its southern tip om
the Malay Peninsula.

Throughout its expanse, the Shan Plateau is
mountainous with several peaks exceeding 2,500
", The Salween and Mekong Rivers are the
principal waterways in this region.
Tributaries of the Salween drain most of the
Plateau above Moulmein. All these rivers flow
through steep channels and thus provide little,
if any, cultivable land north of the mouth of
the Salween. South of Moulmein, the extension
of the Shan Plateau known as the Tenasserim
Yoma is coasiderably lower and less
mountainous. A single peak, Mt. Myinmoletkat,
rises higher than 2,000 m. As in the Arakan
region. the coastal strip is extremely narrow
and hills frequently slope %o the sea. Even
@ore than the Arakan coast, the Andaman coastal
waters are marked by inumerable islands,
particularly those of the Mergui Archipelago.

2.1.3 Climate

Most of Burma lies below the Tropic of Cancer and,
accordingly, the country's climate is considered
tropi~al. One classification. by Thornthwaite
(1948) , divides Burma into a "monsoon rain® coastal
zone, a “tropical savanna® interior, and two small
northern pockets of "warm climate with dry winter,"
and “"steppe.” 2An earlier and simpler classification
by Wladimir Koppen (1900) treats the entire regior
as “perhumid,* "humid," and “moist subbhumid*"
climatic zones (Koteswaram 1974) . XMore recently, P.
Legris has divided the area into *very humid, "
*humid,* “subhumid,” and "subdry and dry® zones
(Pig. 5; Legris 1974).

Burzma's climate is dominated 5Y two subcontinental
moasoons. As in neighboring South Asia, the more
important of these is the moisture-laden southwest
aonsoon which induces mogt of the region's rainfall,
It generally lasts from June to October and defines
the summer wet 3season. The northeast monsoon
usually arrives in November and lingers until March.
Unlike the northwest monsoon, it is not
characterized by significant rainfall. The November
to May portion of the year is comprised of two

11
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distinct seasons. ovember to mid-Pebruary is
Burma’s cool season, while the subsequent period
preceding the susmer monscon is extremely hot.

The region's topography has :a important effect om
the climate. Themtainstothenorthandea.st
saield Burma from the much colder climate which
prevails in Tibet and western China. E! tewhere the
m!c-asmnil.lsin'renasserincausebeavg
octographic rainfall along their western slopes. On
the enstern slopes there is far less rainfall, thus,
the Ircrawaddy Valley-——particularly between Mandalay
and Prome—remains relatively dry ‘throughout the
Year (see Pigs. 6a and 6b, and Section 2.1.3.1).

2.1.3.1 Rainfall

Ex>ept for a 500 ka long oval-shaped region west of
Mandalay, the entire natior .eoceives more than 1,000
wm of anmmal rainfall (Pigs. 6a and 6b). As in
contigoous arexs in  southern Asia, Burma's
precipitation relies heavily upon the annua?
southwest mowzoon. By late Mxy it arrives from the
Indian Ocean ard causes heavy rainfall throughout
the country until the end of October. The coastal
areas are particularly affected by monsoon winds,
receiving 3,300 to 4,000 ma of precipitation «ach
Year. Purthe- inland, average rainfall is lower;
Magwe Province. situated within the rain shadow of
the Arakan ymas, is Bura's driest regioca,
receiving just 100 to 1,000 mm of rain per year. To
the east, the pocthern Shan Plateau gets up to 2,600
= of precipitation (Pig. 6b) .

Character istically for a region possessing a monsoon
climate, Burma receives the bulk of its rainfall
during the wet season. Throughout the country, 88
to 97 percent of annual crecipitation occurs from
May to October. June <o September are even wetter;
57 to 83 percent of rainfall is within these four
months (Table 2j.

2.1.3.2 Temperature

Except for the winter season in northern and central
Burma, temperatures tend to remain high year-round.
Por Burma as a whole, the mean annual temperature is
3 warm 26.79C. As Figure 7a shows, in fact, cnly the
portion of the country which lies north of the
Tropic of Cancer has average winter temperatures
below 189c. Below this latitude January
temperatures range from 18°C to a maximum of 27°c,

13
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following a gradient along which temperature
increases as latitude decreases.

Throughout Burma the bottest temperatures occur in
May. In the vicinity of the confluence of the
Chindwin and Irrawaddy Rivers, also the nation‘s
driest area, maximum teaperatures exceed 40°C while
the mean ig approximately 329C. Within the entire
region surrounding this zone summer teaperacures are
nearly uniform, averaging about 309C. To the south
alcng the Tenascerim Coast, temperatures are
slightly lower, remaining virtually constant
through the year, averaging 24°© to 270, Figure 7b
shows mean temperatures in Burma, while Piqgure 7c
provides temperature profiles for three cities.

2.1.3.4 Humidity, Pressure, and Wind

Baciuse the eptire region is ciassified =5 tropical
and humid, most of Burma experiences relatively high
husidity throughout the Year. The chief source of
atysospheric water is the surface of the surrounding
OCean. Water vapor from thig Source is transported
over the land mass in large amounts. This movement
of moisture assumes a higher rate of precipitation
than of evaporation, and 3sustains high 1levels of
bumidity. Table 3 below shows the mean relative
humidity at selected locationrs in Burma. as the
tabulation indicates, at all but two of the 21
stations listed, average humidity exceeds 70
percent.

In Burma, as elsewhere in humid tropical Asia, air
pressure and wind distribution vary according to the
earth's position relative to the sun and the
differential heating of land and sea. Twice
annually, there are reversals of atmospher ic
pressure and air flow. ‘these shifts induce the two
Yearly monsoons. During the transition between
them, usually in April to May or October to
December, monsoon winds are weak and variable.
These are, however, the periods Subject to tropical
CyClones emanating in the Andasman Sea. Thesge
storms move northeast and strike the Burmese coast
with great force, causing heavy rainfall, flooding,
and considerable damage to environme:.t, life, and
property (Koteswaram 1974).
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Table 3. Mean Relative Humidity at Selected Locations

Location Mean relative humidity

(%)
Akyab 80.5
Bassein 78.90
Bhamo 79.0
Diamond Island 80.0
Haka 72.0
Kanpetlet 69.0
Lashio 76.5
Mandalay 74.0
Maymyo 80.5
Mergui 83.5
Minbu 75.2
Monywa 66.0
Moulmein 87.0
Myitkyina 86.0
Rangoon 77.5
Sandoway 80.0
Taunggyi 77.0
Tavoy 88.0
Thyetmyo 77.0
Toungoo 74.0
Yamethin 70.0

Source: U.S. AID.

1580.
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2.2 Populatjon
2.2 1 pmistorical and Cultural Background 2/

™e Republic of the Union of Burma, the
constitutional predecessor of the present Burmege
state, achieved independence from Great Britain on
Januvary 4, 1948. Ag with all previous colonia}
eptities in Asia, Burma inherited its boundaries,
subdivisions, and ethnic balance from Buropean
potions rather than from indigenous socio-political
development. The nation took its name from the
Surmans, a northern people akin to the Tibetans, who
settled the Irrawadiy plains between the ninth and
eleventh centuries, A.D.. Bot although tne Burmang
established their military and political
superiority over the lower Burmese Plains by the
eleventh century, they neither displaced nor
eliminated the large kinship groups inhabiting the
mountainous periphery of the present state. The new
state of Burma, congequently, began its existence as
a tenuous unicn of divergent cultural values, and
political traditions. Alert to the inherent
tensions in such a unit, the first Prime Minister, G
Ny, cautioned the populace in 1947, "to strain every
nerve to make this unity stand firm...* (Silverstein
1980) .

The history of the region »rior to the entry of the
Burmans remains incompletely studied. It appears,
however, that the land was occuppied previously by
the Mons, or Talaings. The Mons' location along the
Coast exposed them to the highly developed culture
of the 1Indian subcontinent, and specifically
perditted Buddhism to penetrate Southeast Asia.
When the invading Burmans subdued the Mons they
adopted their version of Theravada (Hinayana)
Byddhism, incorporating it as a permanent cultural
feature of subsequent Burman civilization. In spite
of Buddhist ethical teachings, Burman rule seems to
have disregarded nonviolence (ahimsa) and tolerance
whenever these interfered with political
objectives. Not only the conquered Mons, but other
groups such as Karens, Chins, R .iins, and Shans
felt the weight of Burman dominance.

Z scurces: Adss. 1974.

Bixler. 1971.
Benderson et al 1971.

Magng. 1961.
Silverstein. 1979.
-~ =-. 1980.
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Throughout the period of Burma hegemony non Burmans
were treated as inferiors and generally denied
access to politi-:al authority. Although the Burman
dynasties, centered in Pagan and later in Pegu,
frequently sought to assimilate non-Burmans, their
attempts were mostly unsuccessful. Virtually all of
the ethnic communitieg within Burma “"proper® (Lower
Burmaj have retained their identities. In Upper
Burma, where Burman military and ‘administrative
influence were dgenerally attenuated, the various
populations remained even more ideatifiable and
separate.

Por centuries the Burmese frontiers and plains were
penetrated by foreign influence. Religious,
political, and commercial contacts with rndia to the
west were paralleled by similar exchanges with China
and Thailand to the =2ast. Sustained encounters with
Buropean culture did nct develop until the early
fifteenth century. As in India and the Bast Indian
archipelago, these contacts were chiefly
cosmercial. But unlike the Dutch, 2ortuguese,
French, and British experiences elsewhere in
southern Asia, B2uropean traders were unrable to
establish permanent stations along the coast or
upriver.

The first serious dispute with a Buropean colonial
power developed in the early nineteenth century.
The ostensible issuye concerned the desire of Burman
authorities to pursue "criminals and rebels™ across
the mountains into territory adminiatered by the
private British East Indian Company. Coaveniently
for Enclish policy-makers3, this clash of interesgts
over sovereignty came during a period of aggressive
imperial expan3dion into South Asia. Burma, seen as
an eastward extension of the subcontinent, was soon
perceived along with the Punjab, Awadh, and Sind as
provinces which were potentially annexable to the
Company's growing Indian dominion. In 1826 a brief
conflagration, ths First Anglo-Burma wWar,
established a British foothold alorg the Arakan and
Tenasgerim coast. By 1852, emboldened by military
successes in the Punjab and Sind, Governor-General
Lord Dalhousie precipitated a second war, one which
cost the Burman dynasty its remaining lands in the
fertile south. By the end of the year all of Lowe:
Burma had cowe under Cowmpany rule. The Third Anglo-
Burma War, more than thirty years later in 1885,
undertaken by direct British Crown rule,
exterminated the RKingdem of Burma and extended
British boundaries to include Mandalay and the
remainde v of Upper Burma.



Fram 1885 to 1948, therefore, all of Burma wasg

British overseas territory. Because of its
proximity to India, Burma was treated as an organic
part of Britain's Indian empire. Its

administration, judicial sSysten, cosmercial
organization, educational and cultural policies were
all modeled after India's, with minimal allowances
for Burma's distinctly un-Indian tradition. Rot
wmtil 1937, after gsignificant nationalistic
activity by Burma's educated elite, was its
integration with the Indian empire overturned. A
transitional period, interrupted by World War II,
was intended to guide the Burmese toward eventual
independence. As in India, anti-British sentiment
accelerated the desire to eliminate colonial rule.
When independence was achieved in 1948, therefore,
the newly-formed government began steering the
nation on a distinctly xencphobic course dzsigned to
encourage endemic responses to Burma's wroblems.

The nation promulgated its first constitution in
1947. In it, Burma defined itself as a democratic
republic and adopted a federal approach to achieving
policical unity. The constitution of 1947
established conditions for Burmese citizenship and
accorded a privileged position to Buddhism as the
majority religion. Two decades after its adoption
the constitution came under intense criticism from
various sactors of society and from the government
itself. <The issue of minority rights was perhaps
the single most important Efactor leading to the
failure of Burma'’s first constitution. Traditional
hostility and mistrust between the Burman majority
and other ethnic communities -emained unresolved and
were, in fact, agyravated legislation stemming
from the 1947 constitution. A second constitution,
promoted by the administration, sought to remedy
some of the lingering inequities. In effect since
1974, this charter has also failed to alleviate the
underlying tension resulting from centralized
efforts at “Burmanization." As one long-time
observer of Burmese political development
{Silverstein 1980) has recently observed, "until a
common solution [to the problem of national
integration] is found, there will be struggle and
unrest in Burma."”
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2.2.2 Ethnicity and Language 3/

As the preceding section has suggested, Burmese
society is composed of numerous communities having
varying traditions, different languages and
religions, and frequently conflicting ideologies
regarding partic.pation in a certralized state. The
ethnic groups currantly residing in Burma are
descended from va:-ious migratory settlers who
descended <rom the Asian mainland to the Irrawaddy
plains and the outlying mountain ranges.

Ancestors of the Mon people were perhaps the first
gSettlers along the deltaic coast. The dates of
their migration remain uncertain but were probably
near the middle of the first millenium, A.D. (Fig.
8a). The Mons appear to be related to Khmer-
speaking peoples inhabiting Kampuchea and adjacent
regions of Thailand (Pig 8b).

At approximately the same time, a number of tribes
left southern China and penetrated the region near
“he mouth of the Saiween River. These communities,
the Pwo, Bwe, and Sgaw are now known collectively as
Karens. Another wave of settlers speaking Tibeto-
Burman ianguages followed the Mons. Also emanating
from the northeast, these groups of Burmans, Chins,
Rachins, Lahu, Lisu, Naga, and Akha entered the
plains and moved southward toward the coast. Still
later, around the twelfth century, a Tai-speaxing
people—the Shans——entered the region and populated
their present habitat, the Shan Plateau (Figs. 8a
and 8b).

Table 4 shows the approximate numbers of members of
Burma's major ethnic communities. As is evident, a
large majority of the population (72 percent) is
identified as Burman. The 3ource of Table 4,
however, indicates neither the means by which
members of various communities were identified, nor
the origin of the data. Since it remains in the
Burmese government's interest to overstate the
number of Burmans, the figures cannot be viewed with
complete reliability.

3 Sources:

Bixler. 1971.
Renderson et al. 1971.
Silverstein. 1980
——-—-, 1981.

J.S. AID. 1980.
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Table 4. populatjon of Ethnic Communitieg

e S g Dammaae, . S e SRS
Number Percentage of

Group of .
persons total population

e Y ———

Burman (incl. Mog g AraKanese) 22,000,000 72.1

Raren and ravah (Red garen) 3,100,000 10.2

Shan 1,800,000 5.9

Rachjnp 600,000 2.y

Chin 603,000 2.9

Indian, Bangladeshi, s Pakistanj 900,000 3.0

Chinese 600,000 2.u

Other 500, gog 3.0

—— — —_— — —_—

fota} 30,500,000 100.02

- e e —— — —————

3Brror due o founding

FoUrce: y.s. AID, ;9g0.

AS Das been indjicated, the Predominant religion of
BUIMA jis Theravada Buddhisa. ApptoXximately four-
£1fths of the popilation professes to be 3uddhise
a"d the religion enjoys specia] protection under the
constjitution. In May 1980 wore than 3 200 monkg
participated in the FPirst Congreégation for the
Purification, Perpetuaticn apg Propagation of

Buddhjsm, a convention designed o

fur they

strengshen the [ole of Budghism Wwithin aurmese
soClety (silverstein 1581). Amond NOn-Burmans, a
number oy other Teligions prevajl. Many Rarens ang
N29as yere cOnverteq to Christianity Juring the
colonia)l period and have retained their caristiar,
affiliacions. Indjans are either Bindy or Muslim,
wbile former Palistanis ang Bangladeshis are
generally Mmuslim, as are a pumoer of Chinese,
Tribespen other than Shans, Palaung, and Pa-o

Karens, meanwhyle, have maintained

traditjonal zeligjous rites and custoas,
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2.2.3 Population Size, Growth, and Distringtion 4/

Burma's population in1 2jd-1980 wag estimateq to be
34.06 million ranking the nation as the world's 25th
BOst popalous (g.S. AID 19sle; World Bank 1961).

current annual Population growth rate is
eStimated to be 2.5 percent by U.S. arp (1980). The
World Bank and AID itsejf (198le) 1ist the average
fate during the 1970-79 decade as a more moderate
2.2 percent per andum, a figure which compares
favorably with the 2.6 percent growth rate in other
“low-income”™ countries (world Bank 1981). Byrma's
fate of population inCrease apPears to be Constant,
baving averaged 2.2 percent between 1960 and 1970.

Although Burma accePted significant nurbers of
Immigrants Prior to independence, the practice has
been severly cyrtailed. Similarly, emigration is
festricted, and although perhaps a1 half million
Persons left Burma between 1962 and 1971, the flow
3PPears to bave decreased. AS a result of tight
Control of Movements iR and out Of the country, the
9COwth rateé reflectS primsrily patural growth
related to fertilit¥, health care, and lijfe
SXpectancy. Over the Past two decades both crude
Dirth rate and crude® death rate have declined
markedly. The forwer faell froca 43 to 37 per
thousand, while the latter dropped éeven pore
Noticeably from 22 to 14 per thousand (World Bank
1981). Based upon these jndicators tpe World Bank
(1981) projects that Burma's poPulation will grow to
50 mjllion by the year 2Q00.

As  elsewhere in lo¥-ipcome COtntries, Burma's
PoPulation is young and growing Younger. As pigure
9 illustrates, half of the inhabitants are under 18
years of age. If past erendS contipue. Burma's
young people can expect to 1ive considerably longer
than their elders; betwean 1960 and 1973 ljife
éXPectancy inCreased bY 23 percent, from 44 to 54
years. The death rate® among children aged one to
four, poreover, hag praCtically halved since 19609--
from 24 per 1,009 to Just 13 per 1,000 in 1979. This
pbenomenon i3 gge in largé Part to notable
iBProvements in health Care.

A ————————

4 Source:

U.S. AID. 198le,
. 1980
Worlq pank. 198),
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Like most developing countries, Burma remains a
- predominantly rural nation. But in keeping with
urbanization trends elsewhere 2n increasing number
of Burmese are moving to cities. In 1969, 19
percent of the population was urban; by 1980 the
proportion bad grown to 27 percent. Mearly three of
ewvery ten city dwellers, furthermore, now reside in
Burma‘'s two largest centers—Rangoon and Mandalay
(Table 5).

Table S. Populatiom of Major Urban Centers, 1973

City Population
Rangoon 2,056,118
Mandalay 417,266
Henzada 283,658
Pegu 254,761
Myingyan 220,129
Moulmein 171,767
Prome 148,123
Bassein 126,152
Tavoy 101,536
Akyab 82,544
Total urban population (1980) 8,383,000

Sources: Anonymous. 1979.
U.S. AID. 1980.
World Bank. 1281.

Regionally, the population tends to cluster within
the bounds of Burma proper, that is, within the
divisions. Table 6 shows clearly that the most
densely populated areas are the coastal strips and
the central valleys of the Irrawaddy and Sittang
Rivers. These regions naturally contain Burma's
most productive agricultural lands. Pigure 10 shows
the geographical distribution of population
density.
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Table 6.

Regional Population Distribution and Density

Region

Area

Area Popul. Popul, Ratio of Popul,

(1,000 sq km) (¥ of Total) {1,000) (8 of total) % popul. denaity

V¥ to area {#/89 km)
1 2 3 4 5 6
Arakan State 36.3 5.4 1,708 5.6 1.04» 47.1
Chin State 35.6 5.3 323 1.1 0.21 9.1
Irrawaddy Divisicn 34.8 5.2 4,162 13.7 2.63¢ 119.6
Kachin State 86.8 13.0 639 2.1 0.16 7.4
Karen State 28.4 4.2 853 2.8 0.67 30.0
Kayah State 11.5 1.7 120 0.4 0.24 10.4
Magwe Div. 44.3 6.6 2,630 8.7 1.32» 59.4
Mandalay Div, 33.9 5.1 3,662 12,0 2.35* 108.0
Pegu & Rangoon Dilvs. 49.7 7.4 6,356 20.9 2.82w 127.9
Sagaing Div, 98.0 14.6 3,116 10.3 0.71 il.e
Shan State 156.4 23.3 4,287 14.1 0.61 27.4
Tennasseri{m Div. & Mon State 54.5 8.1 2,474 8.1 1,00+ i 45.4
Burma 67G.2 100.0 30,3324 100.0 1.00 45.3

*Regiong having at least “their

3This figure is the sum of
indicated in Table 1.

Source: Table 1.

share® of the population; i.e., the ratio in column 5 is 1.0 or greater.

the entries in column 3,

and thus does not coriespond to the total population



Population Density

Figure 10,

G0 (1972).

Available from C.S.

Souxce:
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2.2.4 Health and Nutrition 5/

During the past two decades Burma's public health
facilities, and therefore its health-related
indicators, have improved substantially. Perhaps
the most noteworthy trend has been the increase in
the number of physicians--from one to every 15,560
persons in 1960, to one per 5,120 by 1977 (world
Bank 1981). The effective tripling of available
physicians has been Supported by a substantial rise
in the number of hospitals (63 percent between 1969
and 1978) and by a modest inCcrease in the number of
bospital beds (5.3 percent for the same period;
Henderson et al. 1971; U.s. AID 1386) . Together,
these improvements in health care since 1960 have:
more than halved infant mortality (129.9 to 55.8
deaths per 1,000 between 1960 and 1975) ; reduced the
death rate among children aged one to four from 24
to 13 per 1,000 (1960 to 1979) : lowerad crude death
rate from 22 per 1,000 in 1960 to 14 per 1,000 in
1978; and thereby raised life expectancy from 44 to
54 years during the aame period (G.S. AID 1981te;
World Bank 1981).

It would be misleading, however, to infer that these
generally favorable statistics indicate that
Burma's serious Public health problems have been
eliminated. Infectious diseases remain prevalent
throughout the nation. Inadequate facilities for
fresh water supply and sanitation disposal are
perhaps the most serious impediments to improved
health conditions. As Table 7 shows, only a sixth
of Burma's residents have aAcCess to treated drinking
water, while just a third of the population benefits
from sewage disposal. The resulting problems
include high incidences of gastrointestinal
diseases such as typhoid, dysentery, and cholera,
and frequent outbreaks of other water-borne
infectiong such as dengue, policayelitis,
tuberculosgis, typhus, and yaws. Malaria and
filariasis, transmitted by mosquitoes bred in
shallow stagnaat waters, constitute perhaps the
greatest public health concerns. Their incidence is

5 Sources:

Kyaw et al. 1978.
Henderson et al. 1971.
Martinez Dominguez et al. 1980.
Self and Tun. 1970.

Than et al. 1980.

U.S. AID. 1980.

-=———, 1981le.

World Bank. 1981.
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mOst pronounced inland on the Shan plateau anu in
the Chir hills, and along the coastal strip. Past
efforts to combat these diseases have focused ca
larvicidal treatment of breeding grourds and have
resulted in serious pollution of groundwater and
soil (Self and Tun 1970). As Table 7 indicates,
NOSt areas remain beyond the reach of proper
sanitation, so that environments conduciv: to
maiarial and filarial vectors continne to exist.
The population, consequently, has had 1little
sustained relief from outbreaks of these two
parasitic diseases.

Table 7. Water Treatwment and Disposzl Facilities, 1975

Percentage Percentage Percentage
of of of
rural popul. urdan popul. total ponul.

Access to safe water 14.0 31.0 L7.0

Access to sewage disposal 32.0 38.0 33.0

Source: U.S. AiD. 198le.

In addition to water~borne afflictions, much of the
Burmese population suffers from chrcnic respiratory
diseases such as tuberculosis and influenza, and
from such varied infectious ailments as venereal
disease, leprosy, otcamyccsis, plague, and trachoma.
Since the 1960s the World Health Organ:zation (WBO)
has been active in sponsoring programs to prevent,
control, and eradicate several of thesa endemic
diseases (Kyaw et al. 1978; Martinez Dominguez et
al. 1980; Than et al. 1980).

Undernourishment has become more prevalent as
Burma's food production has failed to keep up with
its population growth. According to U.S AID
(1980a), per capita food production in 1976 was
three percent under what it had been in 1952, and 14
percent below the peak achiaved in 1964. Burma‘'s
population, meanwhile, rose from 21.8 million in
1960 to 32.9 nmillion in 1979.

Rice is the dietary staple for most Burmese.
Although its supply has remained generally
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2.3

Plentiful, it is polished prior to consumption.
The process has led to chronic deficiencies of B
vitanins, iron, iodine, and other minerals. Stan-ard
meals are also typically low in both animal and
plant protein, and in vitamin A. Cereal products
account for 75 percent of the average daily caloric
intake, which in 1977 was 2,286 calories, or 106
percent of the FAQ'S minimum daily requirement.

Land Use 8/

As in all Southeast Asian countries, agriculture remains
the predominant sector of the economy. But unlike
neighboring and other develcping countries, Burma
apparently is becoeing increasingly dependent on
agriculture. Whereas in 1960 = surpr ingly low 33 percent
of the GDP stemmed froa agriculture, that figure had risen
to 45 percent by 1379 (World Bank 1981). Although in 1979
two-thirds of the labor force was engaged in the
agricultural sector, that proportion had remained
relatively stable over the previous two decades (68.4
percent in 1960; U.S. AID 1980a).

Pigure 1L and Table 3 show that 1n sSpite of Burma's
continuing reliance on agriculture, only 2 small portion--
ten million hectares, or 14.7 percent--of its total area,
ic considered cropland. Another 11.9 percent (8.4 million
ba) is cultivable wasteland, terrain which remains unusged
but may be potentially productive A relatively small
portion of land (362,000 ha, or 0.4 percent of the total) is
used as permanent pasture, sustaining cultivated or wild
herbaceous forage crops.

By far the largest amourt of land is forest and woodland.
Tropical and mountain evergreen, deciducus, scrub, and
Swamp forest cover 66.8 percent {(45.3 million ha) of
Burma's total area (68.7 percent of its land area).
Approximately a fifth (9.3 million ha} of this land is
officially reserved forest land. Balf of Burna's forests
and woodlands (22.7 million ha) are termed unreserved.
Another 13.3 million ha included in this category can pe
considered only marginally forested and could as
appropriately be treated as “unclassified"” or “"other® land.

6Sou::ces: FAO. 1979,

UNESCAP. 1978,
U.S. AID. 1980.
----- . l98la.
USDA. 1980.
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figure ll. Land Use and Economi=

Activity

Source: Available from C.S5. 520 (1972).,
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Table 8. Land Use, 1961 to 1977

1961-652 19674 19722 1977b 1978C 1977

Land Type
Area (in millions of hectares) % of
total
Cropland 10.2 10.4 10.4 1G.0 14.7
Land under temporary crops 2.9 3.9 10.0 9.5 14.0
Cultivated land 7.5 1.1
Pallow land 2.0 2.9
Land under permanent crogs 0.3 0.4 0.5 0.5 0.7
Permanent pasture 0.3 0.4 0.4 0.4 0.6
Porests and woodland 45.3 45.3 45.3 45.3 66.3
Reserved 9.3 9.7 13.7
Onreserved 22.7 29.¢0 33.5
Otherd 13.3 19.6
Unclassified land 10.1 9.8 9.8 10.3 15.2
Cultivable waste 8.1 11.¢
Otheré€ 2.2 3.2
Inland water +.8 1.8 1.8 1.8 2.7
Total area 67.7 67.7 67.7 67.8 100.0
2 Source: Fa0. 1979,
b Figures for 1977 have been drawn from two sources: UNESCAP

(1978) , and PAO (1979).

€ Official SRUB figures from the Ministry of Agriculture and

Porests (1978).

d pao defines forests and woodlands to include deforested land

and other lands which UNESCAP ang oth

"unclassified® or "other* land.
¢ FAO's definition of unclassified or
built-on areas, parks, ornamental gardens,

uncultivable wasteland.
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But even without this last questionable terrain, forestg
and woodlands cover more of Burma's surface than any other
land types shown on Table 8. Over the past two decades, the
amount of land thus classified by PAO bas remained
constant. It is not possinle to discern from Table 8,
bowever, whether the number of bectares set asides as
reserved forest land has undergone any change. As Table 8
indicates, FAD's figures for Burma's reserved and
unreserved forest land are scmewhat lower than those
published by the Burmese govermment. Sections 2.3.4 and
3.3.1 below will treat natural forests in more detail.

Table 8 also fails to reveal any other noteworthy trends in
land use. Other than a slight (1.9 percent) reduction in
the amount of cropland and a corresponding rise in the
number of hectares of unclassified land, Burma's gross land
use patterns appear to have remained notably stable between
1961 and 1977. But because FAO does not: provide data for
cultivated and fallow land, it is not possible to know
whether Burmese planters have been altering their
allocations of fallow land.

The principal agricultural regions, as shown in Figure 11,
lie within the deltas and floodplains of Burma's major
rivers, the Irrawaddy and the Sittang. Along the lower
valleys, the alluvial eoils are particularly fertile and
deep, and receive between 2,000 and 3,300 mm of annual
rainfall. These areas are thus the most productive. Tu the
north, as Pigure 5 illustrates, there is a pocket of dry and
subdry terrain. The northeastern portion of this Zone,
which corresponds to the white area of Pigure 11, although
drier than the lower valley, has been cultivated. For
centuries tnis region has been irrigated by canals whose
waters have permitted rice cultivation. Prior to World War
II, total irrigated area had reached 0.63 million hectares
(6.1 percent of the present agricultural area; Table 8).
Wartime and post-war damage destroyed up to a quarter of
Burma's canals, but subsequent reconstruction had increased
irrigated land to 0.81 million ha by 1969. 1In 1970 the
govermment, convinced of the advisability of further
extensions in irrigation, Planned to increase irrigation by
more than S0 percent. By 1977 the program had succeeded in
irrigating an additional 290,000 ha (Table 9).
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Table 9. Irrigated Area, 1940 to 1977

Year 1940-41 1960~61 1961-65 1967 1968~69 1972 1977

Irrigated area
(millions of ha) 0.633 0.518 0.68P ¢.780 o¢.312 g.g9b}.00b

2 Henderson et al. 1971.
b pa0. 1979.

2 3.1 Land Tenure 7/

Burma's traditional land ownership and management
patterns were seriously disrupted by Britain’'s
colonial rule. In an attempt to integrate Burma
into its Indian empire, the Britisa imposed alien
modes of  administration, ignored indigenous
landholding systems, and introduced a trade-based
cash economy. Together, thess measures ied to
widespread peasant indebtedness and ultimately to
forfeiture of productive land. The resulting
redistribution of land transfered large boldings to
the colonial administration, which in turn granted
plots to individuals who were willing to farm them.
Much of this newly-acquired land, bowever, scon came
into the hands of wealthy moneylenders-—many of them
Indian settlers poised to take advantage of the
scarcity of capital.

Impediately after independence, the Burmese
government set out to redistribute land holdings.
The vehicle for this program was the Burmese
Constitution of 1347 which defined the state as the
"ultimate owner of all 1lands.” As a natural
consequence of this view, the sta~e had the right to
‘regulate, alter or abolish jand tenures or resume
possession of any land" for redistribution as it saw
fit (Maung 1961).

In order to implement the spirit of this dictum,
Parliament passed the Land Nat:ionalizat:on Act of

7 Sources: Henderson et ai. 1971.
Maung. 1961.
Silverstein. 1980.
Steinberg. 1979.
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1948. 1Its terms limited maximum land holdings to 54
actes (20.2 ha) per family and restricted reversion
of land to wmoneylenders. In 1963 further
legislation freed tenant farmers from rents and
property seizures. Large (greater than SO-acre)
holdings were nationalized except for some rubber
plantations which were exempt in the interest of
productivity. As a result, by the late 1960s most
tenants effectively had become cwners of the plots
they farmed. Table 10 shows farmland distributions
in 1967-68 and in 1978.

Table 10. Land Distr ibution, 1967~68 and 1978

Parm Size Number of Farms Area of Parms
(in ha) (% of total) (3 of total)
1967-682 1978b 1967-68a 1978b
0-5* 88.0 88.6 60.0 64.0
S-10 B.0 8.5 20.9 19.0
10-20 3.0 2.8 18.5 .0
Greater than 20 1.0 0.1 1.5 -_—

* Average farm size: in 1967-68 = 2.27 ha
in 1378 = 1.93 ha

2 Adapted from Henderson et al (1971).
b aAdapted from Steinberg (1979).

Although Table 10 excludes pre—independence
figures, it is known that in 1939 half the cropland
in lower Burma was owned in large lots by absentee
landlords (Bixier 1971). It is clear, therefore,
that the tabulated data reflect the effects of
Burma's early land redistribution programs. The
table reveals that these efforts have continued to
raise the number of small (0 to 10 ha) plots at the
expense of larger holdings, and thereby reduced
average farm size from 2.27 ha to 1.93 ha in a
decade. According to Henderson et al (1971), the
fragmentation of large estates has led to increased
subsistence farming and reduced productivity.
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2.3.2 Agricultural Practices 8/

Centuries before British entry into Burma, rice had
been established as the region’s principal
agricultural commodity. In those areas where rice
grew best--the deltaic plains, the lower valleys of
the Irrawaddy and Sittang Rivers, and along the
coasts of the Bay of Bengal and the Andaman Sea- 1t
was farmed according to traditional le cultivation
techniques (rainfall inundation irrigation) In
these areas rice is the only important crop and
Jgrows on about 90 percent of cultivated land
(Henderson et al. 1971). Ye cultivation (shifting
Cultivation) is employed to grow rice in the drier
regions of north central Burma (Pigure 11).

In the remaining northern agricultural areas,
farmers employ kaing cultivating techniques (river
overflow irrigation). There too rice is produced,
but alongside other Crops such as tobacco, peas, and
beans. Terrain farmed according to the kaing mode
tends to be erosion-free, well watered, and often
double-cropped (Roberts et al. 1967) .

In the inaccessible hill areas, particularly the
"Golden Triangle” region of eastern Shan State,
indigenous "slash and burn® patterns of settlement
and farming persist (Miller et ai. 1979; Steinberg
1979). Preshly cleared forestland is planted with
cash crops such as opium and dry lard rice. After
just two or three years s8o0il is stripped of its
nutrients and inhabitants move on, repeating the
cycle. Abandoned fields require twc decades for
natural reforestation. But whereasg in the past most
forests were minimally affected by these cycles of
shifting cultivation, increasing demand for opium
and population pressure have decreased the
cultivation cycle time to six or seven Years. Thesge
changes are seriously threstening large forested
areas (Miller et al. 1979).

Because petroleum is expensive, much of the energy
employed in farming remains bovine. Chemical
fertilizer and insecticide use is still relatively
low. 1Instead, farmers continue to rely on animal
fertilizers and traditional methods of pest control.

8 Sources:

Hendezson et al. 1971.
Roberts et al. 1968.
Sasson. 1980,
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2.3.3 Crops ¥/

Rice. Paddy production, always Burma's cnief
agricuiltural enterprise, was strongly stimulated by
British colonial administration. Appreciating the
country’s favorable climatic and soil conditions,
Britain envisioned a major rice exporting capacity.
Toward that end, farmers were encouraged to expand
rice cultivation and land was brought under
irrigation and drainage in order to incLease yields.
Table 1l demonstrates the growth of rice—-planted
area under colonial rule.

Table L1. Area of Rice Cultivation in Lower Burma, 1830 to 1940

Year 1836 1850 1860 1890 1900 i920 193¢0 1940

Pre—colonial Colonial pericd

Area
(1,000 ha) 26.7 40.5 539.7 1,780.6 3,464.5 3,476.9 4,012.6 5,182.2

Sources: 3ixler. 1971.
Golay et al. 19&9.

Large and continual increases in rice planting soon
achieved British expectations. By the 1870s with
world trade having benefited from tne opening of the
Suez Canal, Burmese rice was finding its way into
Buropean kitchens. By the turn of the century,
approximately two million tons of rice and rice
products were being exported (Adas 1974). As
acreage and production continued to grow during the
first three decades of the 20th century, exports
kept pace, rising to three million tons by 1930-31,
and to an all-time high of 3.3 million tons just

% sources: Anonymous. 1979.
PAO. 1979,
Pramji. 1977.
Golay et al. 1969,
Benderson et al. 1971.
Huysmans. 1965.
Steinberg. 1979.
UNESCAP. 1978a.
U.S. AID. 198ia.
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prior to World War II (Bixler 1971). In the
prccess, Burma's paddy cultivation changed from
subsistence agriculture to a predominantly
commercial venture.

The war however, put an end to agricultural
expansion and instead destroyed large productive
areas, irrigation systeas, and suppccoting
infrastructures. Burma‘'s independent post-war
economy, faced with rapid population growta,
shortages of foreign currency, and internal
political upheaval, has been unable to return to
pre—war levels of growth. Table 12 shows that rice
cultivation in 1978 is nearly equal to that in 1940.
It was not until 1964, in fact, that pre—war levels
were achieved, and since then, cultivated area has
remained virtually constant. Gains due :to expansion
into marginal lands have been more than offset by
losses of rice land to flooding and salt water
intrusion (UNESCAP 1978).

Naturally, as the area under rice cultivation
remained approximately constant, increases in rice
production were limited to gains attained througn
improved productivity. Indeed, as Steinberg (1979)
has pointed out, introduction of new varieties of
rice has induced a "slow but steady™ rise in
production per hectare over the past two decades
(Table 13). And although the nation's overall rice
yield remains among Asia's lowest, there are
indications of substantial gains in tne past two
years (U.S. AID 198la).

Despite these improvements in rice productivity,
Burma's growing population has diverted rice
consumption to internal markets. Consequently
exports, once the overwhelming foreign currency
earner, have declined in magnitude and in relation
to timber and otier commodities. Althcugh U.S. AID,
in a current project paper, writes optimistically of
Burma's progspects of once again exporting one
million tons of rice, exports have been particularly
unstable over the past ten years (Table 14).

The cnief hopes for increasing the nation's rice
production, and therefore its rice exports, rest
with the lower Burma Paddyland Development Project
(LBPDP) . As envisioned in 1978, the undertaking
would focus on improving rice farming on about
75,000 ha of once productive but now badly
dereriorated paddyland (UNESCAP L978a). Figure 12
shows the location of the LBPDP
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Table 12. Area of Hlce Cultivation in Indepandent Burma

Year 1962-6) 1964 1966-67  1967-68  196U-69  1969-71 1976 1977 1977-78 1978
Atea (1,000 hLa) 4,029 5,1820 4,930 4,916 55,0210 4,740 5,1808 4,u608 $,157¢ S,2008
Bouscest AYA0. 1979
byendecson et al. 1971.
Cetelnbery. 1919,
Table 13. Hiuve Production, 1962 tu 1980
Yeac 1962 -6) 1966-62 1467-64 1968-69 1969-71 1976 1977 1977-78 979 1976-79 1979 1940
Peuductiun (1,000 NT) 7,544 6,532L 17,6470 7,896 4,i078 9,3208 9,45%8% 9,489¢ 10,5004 1v, 3000 9,9u0° 13,0004
Wormallzud production 100 H6.6 101.4 104.7 107.5 123.5% 125.4 125.48 139.12 136.5 131.2 172.)
11962-6)+100}
Suurces: SFAU. 191y,
bitenducwon ut al. 1971,
Cituinberyg. 1979.
du.8. AlD. 198la.
SUSDA. 1300,
Table 14. HRice Bxportse, 1939 to 1980
~
Yeas 1939 1964-65 1972-713 1975 1975-76 197677 1927-74 1980
Amount (1,000 nT) 3, 3008 1,3100 260¢ 200¢ 4408 67uv 66ub. o 750t

Sourcew: Mpixler. 1971.
bﬂtalnhtry. 1979.
CUNKBCAP. 1970a.
®y.8. AlD. 1980.
——y  1981a.
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More generally, the govermment Plans to rely more
heavily on high-yielding varieties (BYV) of rice
throughout the country. HWhile in 1979 only seven
percent of paddyland was planted with HYV, cfficials
bhoped to increase this amount to 22 percent by 1981~
82, and eventually to 60 percent. It should be
noted, bowever, that in the past Burwmese growers
have been unable to meet the govermuent's ambitious
growth plans for the agricultural sector (Steinberg

1979; UNESCAP 1978a).

Other Crops. As Table 15 amply demonstrates, rice
remains by far Burma's pPredominant crop. Both rice
acreage and production significantly exceed amounts
for other agricultural comeodities. The most
important crops include sugar~=ane, vegetabnles,
bananas and other fruits, pulses, groundnuts, sesame
seeds, and jute.

Although agricultural production remained generally
low (1.7 percent per annum} during the decade 1968
to 1978, recent indications have led to a more
optimistic view of future output. Under the current
Twenty-Year Plan begun in 1971, the second Pour-Year
Plan (1974-1978) lnaugurated a series of reforms
aimed at improving agricultural production. Partly
as a result of these measures and partly due to
favorable weather, annual agricultural growth rose
to 3.6 percent by 1977, and to Six percent by 1978
(Steiaherg 1979; 0U.S. AID 1980). The most notable
gain was in the Sugarcane crop which rose from an
average of 1.1 million tons during 1961 to 1965, to
1.6 million tons by 1979 (usbA 1980). The Asian
Development Bank has funded a major sugar refining
facility (Steinberg 1979). Other Zrops experiencing
significant growth during this period were pulses
(308,007 to 400,000 tons), jute (10,000 to 77,000
tons), sesame seeds (73,000 to 226,000 tons), and
groundnuts (359,000 to 440,000 tons) .

Of the agricultural products listed in Table 15,
only rice, pulses, rubber, and jute are exported.
Rice and rice products earned the country 730
million kyats (U.S.S112 million) n 1976-77
(Anonymous 1979). Tnat same year pulses earned an
estimated U.S.59.9 million, rubber brought S$5.6
million, and jute, $3.0 million (Steinberg 1979).

Together, thase products accounted for
approximately 50 percent of Burma's total exports
(Anonymous 1979). The U.S. Agency for

International Development, 1n a long-term program,
is currently ass1sting Bu:zma through a Maize and
Oilseeds Production Project (U.S. AID 198la).
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Table 15. Area and Production of Crops, 1978

Crop Area Amount
{1,000 ha! (1,000 M)
Rice 5,200 10,500
Wheat 91 94
Maize 80 75
Millet 173 60
Roots & tubers 17 90
Potatoes 11 54
Sweet potatoes 4 21
Cassava 2 15
Pulses 631 Jos
Beans 370 186
Peas, dried 22 19
Chick peas 147 71
Lentitls 5 1
Soybeans 23 16
Groundnuts 570 450
Sunflower coceds 15 5
Rapesced 1 1

*From USDA (1980).

Source: FAO. 1979.

Crop Area Amount
(1,000 he) {1,000 MT)
Seaame uwed 606 111
Se«¢d Cotton 140 42
Cotton seed 26 6
Coconuts Y | n.a.
Vegetanles & melons 1,825 n.a.
Fruits 652 n.a.
Treenuts 26 n.a.
Onions 23 136
Garlic ki 20
Sugarcane 50 1,791
Plantalins n.a. 448
Coffee 2 1
Tobacco 65 59
Jute 52 43
Cotton lint 16 n.a.
Natural rubber 20 15
Tea n.a. 9w




2.3.4

rests 10/

AX the generai discussion in Section 2.3 above has
A ready indiCated, the exact amount of forest land in
Burma  is Subject to scge speculation. The
Kverment e€Stimates that forests cover about 57
Porcent of the country, but as Table 8 shows this
figure necessarily includes land which is not truly
forested. Steipberg (1979) questiors the apparent
Constancy of Eorest acreage since 1952, terming it
IMprobable iR view Of the pressures exerted by a
Fowing popUlation, destructive practices, and
Vldespread 18Surgent activities.

Me st valyaple products of land whick is
laq; sputedly forested (araa listed as "reserved” and
‘UWreserved® in Table 8) are teak and cther

dwoods. The precise area of teak forest is
difficult to eStimate, byt it 1s believed that Burma
Contains between 75 and 85 percent of the world's
Teserves (Stelnberg 1979).

Bucga's forest resources are discussed in greater
detail in Section 3.3.L Dpelow. Problems of
deforestation and misuise of forested land are
Er®ated in Section 4 l.2. Piguze 13  shows tre
diStribution Of Burma's forest types.

Fangeland and Livestock LL/

BUrna has about 362,000 hectares of permanent
PStureland, an area that represents just 0.6
PoCeent of the couatry®s total area (FAO 1979).
T¥e 8 howevel, shows sizable stretches of terrain

ONe use is uNSpecified. Much of the area which is
t8mec “other” forest land or “unclassified® Jland
B3 be suitabl® for grazing.

it is noc sucPfising therefore, that Burma's herds
o cattle arle substantial, particularly in
CBarison to those of neighboring Southeast Asian
cANtries. The nation's nearly eight million head
or cattle are almost as dumercus as cattle in
R3WPychea, Laos, Malaysia, Thailand, and Vietnam
CARBined (FAO 1979). water Suffaloes, estimated at

™

lcSouzce:

llSources:

Steinberg. 1979,

Fa0. 1979,
Stflnperg. 1979.
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i.80 million head are not as common as in Thailand,
where therc are four times as many. The populations
of other livestock animals are listed in Table i6.
According to the tabulated data, cattle pooulation
has been the most neariy constant. Buffaloces,
horses, pigs, sheep, and goats have all increased in
numbers at a notable pace.

The Burmese livestock industry is not a large
employer. Together with fishing, only 1.3 percent
of the labor force is engaged in livestock rearing
and processing. Tacle L7 provides fiqures of
livestock product ocutput.

Table 6. Livestock Population, 1947 to 1978

Livestock Numoper of nead (1 06ds3)

1947-523  1957-58@ 1960 612 1569 710 19762 L978b

Cattle 6,007 n.a. n.a. 6,949 7,526 7,865
3uffaloes 4. 941 1,049 1,593 1,723 1,855
Borses 12 L8 21 7L 99 1i0
Mules 1 2 2 8 8 9
Pigs 419 569 652 1,582 1,78:. 1,915
Sheep 25 44 74 177 190 22
Goats 179 288 144 573 560 8L5

32 storz. 1967.
b pa0. 1979.

Table 1l7. Livestuck Products, L958 to 1978

Produce Amount (1,000 MT)

1958~-592 1969~712 19760  1978D

3eef and veal 3.9 67 74 78
3uffalo ameat n.a. 44 L5 16
Mucton and lamb n.a. 1 1 1
Goat meat 4.7 3 3 3
Pork 10.86 €0 68 74
Cow's milk 240 L85 214 221
3uffalo ailk .8 43 49 51
Goat milk n.a. 3 5 5
3utter and ghee a.a. . 1.4 §.7 3.9
Cheese n.a. l1.6 L3.4 13.9
Cacttle and buffalo hide a.a. +9.2 23.2 24.5
Sheepskins and goatskins n.a. 0.5 0.5 Q.5
Wool a.a. 9.3 0.3 0.4
3 Storz. 1967. 47

O PAO. 1979.
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3.1 Geology, Soils, and Mineral and Energy Resources

3.1.1 Geologic Pormations 12/

125qurces:

According to a recent study, the geology of Burma
remains “hardly known" (Goossens 1978a) It is
nevertheless possible to divide the country into
five geotectonic and geomorpnologic strips (cf. the
four physical regions described in Section 2.l1.2
aoova). These zones according to Goossens, are
the: (l) Bastern Highlands; (2) Central Belt; (3)
Arakan-Chin Ranges; (4) Northeastern Belt; and (5)
the Arakan Coastal Plain (Fig. 14).

In the western portion of the Eastern Hdichlands
belt, the rocks are principally Paleozolic sediments
that are folded, partially metamorphosed, and highly
faulted (Pig. 15). These sediments are intruded by
granitic and dioritic rocks and rhyolitc plugs
They may be grouped as rtwo carbonate series
(Ordovician-Silurian and *"Plateau Limestones”), and
two clastic series (Mawchi-Mergui and Cambrian)
The Bastern Highlands are delineated on the west by
the Shan Boundary FPault and on the north by the
Lashio Fault (Fig. 15)

The Northeastern Belt (zone 4 of P13. L4) north of
the Eastern Highlands, is generally Precambrian
igneous characterized by mafic, ultramafic, and
granitic intrusions. Much of the 1land is of
Precambrian origin

The Central Belt west of the above two zone.” (region
2 of Fig. 14) is considered a rift valley, or an
extended graben. Its western edge is the Arakan
Yoma-Chin Naga folded belt. Its southern extension
continues into the Gulf of Martaban, beneath the
deltaic alluvia of the Irrawaddy. The rocks of this
belt are principally Cenezoic sediments. flong the
central axis i3 a collection of andesitic volcanoces
and volcanic hills. Pre~Tertiary greenscnist
volcanic complex makes up the basement of the
Central Belt.

Region 3, the Arakan-Chin Ranges 1s 2 belt which is
elongate folded and slightly arcuated. It is marked
by Cretaceous—Te:tla:y Elysch sediments containing

Garsomn et al. 1976.
Goeossens. 1978a.
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Figure 14. Geotecton:ic and Geomorphologic 3elts

Source: Soossens, 1278a,
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3.1.2

basalt and ultramafic deposits as well as
setamorphic rocks. This range continues southward
to the Bay of Bengal, reemerging as the Andaman and
Nicobar chain of islands.

The last geotectonic belt is the Arakan Coastal
Fiain (zome S of Pig. 14). It is a Cenezoic
sedimentary basin wiose nortawestern extremus
coatinues into Bangladesh. Pigure 16 shows Burma's
sedimentary and metamorphic rock formations.

Soils 13/
In general, Burma has three scil types: (1)

Cambisols; (2) Acrisols-Fluvisols; and (3)
Nitosols-Acrisols (Fig. 17).

Cambisols. These soils occur in elevated humid
tropical regions baving high precipitation. The
soil pattern in northwestern Burma is influenced
principally by topography and altitude. Aas Pigure
18 shows, the region includes mostly Dystric, Humic,
and Perralic Cambisols.

The first of these soils, Dystric Cambisols, are
found only in the extreme western corner of the
country, near the Bangladeshi border. Unless
properly terraced, they are vulnerable to extreme
erosion. Left untouched they are suitable for
forests. If properly managed, these soils can
sustain grazing or terraced agriculture. Dystric
Cambisols in the form of sandy clay loam or loam are
favorable for growing tea. They are usually
nutrient-poor, but :espond well to fertilizer
applications

Humic Cambisols, also found in mountainous terrain
remain principally under forest cover. They tend to
be sandy, and thus permeable and generally
unsuitable for irrigated rice cultivation. Perralic
Cambisols occur to the east of tie above s0ils in a
dorth-south belt. They also are usually under
forest, sometimes scrub cover. They tend to be low
in pnospnates and susceptible to drougnt. With
appropriate management, these soils can sustain
millet, wheat, and otner crops.

13Sources:

Dudal et al. 1974
FAO-UNESCO. 1977.
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Legend
l. Cambisols
2. Acrisols
3. Nitosols - Acrisols

Figure 17.
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Acrisols-Pluvisols. The area marked “2" on Figure
L7 is made up mostly of Gleysols, Luvisols,
Nitosols, and in the north, Orthic Acrisols.

The Gleysols—gutric and Humic--ars alluvial soils
deposited along the main river valleys. Butric
Gleysols in particular, are usec to grow rice and
are Burma’s most irportant soils. There is an
especially close correspondence between the areas
marked "K* on Pigure 18 and those shown as devoted
to wetland rice cultivation on Pigure 1l. Rice may
be grown without irrigation when rainfall is
sufficient, or with it jif necessary. In the latter
Case, the soil can Support two crops per vyear.
Dryland «crops cannot be cultivated without
irrigation. The natural fertality of Eutric
Gleysols tends to be low, requiring fertilization in
order to produce acceptable yields. In particularly
wet areas artificial drainage 1s also needed to
raise yields.

The Humic Gleysols found in small pockets north of
the Butric Gleysol regions are mainly suitable for
forests. Because they are difficult to drain and
deficient in nutriticnal elements they are not
generally planted with rice In some areas near
Shwebo however, these soils sustain various dry
cultivated crop.

Interspersed with Humic Gleysols are regions covered
with Chromic and Perric Luvisols. The former occur
in shallow layers and are highly susceptinle to
erosion. Although some of the Chroaic Luvisols
cover dryzcne scrub and deciduous forest floor,
others are planted with wheat, sorghum, pulses,
Oilseeds, and groundnuts. With supplemental
irrigation, crop yield and choice are enhanced.
Ferric Luvisols also found in certain portions of
the central Irrawaddy floodplain, are highly
weathered, haigh in iron, and 1low in alkaline
content. They are primarily covered with bamboco and
scrub forest, but Ooccasionally support rutber
Plancations and fruic orcnaards. They generaily
fequire fertilizat:on with pnospnate, potassium,
nitrogen and lime.

Dystsic Nitoscls cover the femaining gortions of the
central river:ine plains. particularly :n the
vicinity of the low Pegqu Yoma range. They are
usually found on gentle slopes and are either
forested or planted with f1ce pulses, or oilseeds.
They are good deep soils wnen Jrades are not severe,
and are erosion-resistant. They are relatively
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3.1.3

infertile and somewhat inpermeable. With proper
management, irrigation, and application of lime,
these soils can be made to produce high yields.

Nitosols-Acrisols. The upper reaches of zone *2% as
well as the overwhelming portion of zone "3" of
Figure 17 are covered with Orthic Acrisols. In zone
®3," the only exceptions are isolated pockets of
Perric Luvisols and Humic Nitosols in the extreme
east, and a coastal stretch of Dystric Nitosols
along the western Slcpes of the Tenasserim Yoma
range.

As Pigure 1l illustrates, Burma's Orthic Acrisols
occur either under grassland or Scrub, or under

tropical or mountain evergreen forest.
Occasionally, these soils sustain rubber
Plantations or fruit orchards. Under shifting

cultivation, Crthic Acrisols have supported
Vegetables, tobacco Ollseed, ard especially, rice.

Orthic Acrisols are extremely weathered and are
therefore low 1n fertil:ty. Planting on tnese soils
requires apolication of phosphate, nitcogen,
potassivm, and lime. in sloping regions, soils
require terracing to contain erosion. In Burma it
1s these soils which have suffered most from long-~
term shifting cultivation. As a consequence, these
re€gions frequently suffer from drought desp:te
adequate amounts of precipitaticn.

Mineral Rescurceg 14/

Burma is generally regarded as an area rich in
mineral resources. Por a number of reasons,
nowever, the nation hag yet to exploit effectively
1ts mineral wealth. Losges resulting from World War
I1, post-independence insurgencies in the mining
regions, inadequate infrastructure, outdated
technologies, and reductions 1n international
demand have in the pPast compined to retard Burma's
development of its mineral sector. Under the
current Twenty Year ?lan the government s

14Sources:

Asnaclhiinda. .978.
Goossens. 1978a.
----- - 1978b.
Xinney. 1980.
Steinberg. 1979,
Storz. 1967.
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attempting to reverse thesa trends by stressing
mineral development. The sector as a whole
(including petroleum and other energy resources)
received 5.4 percent of public expenditures between
1964 and 1974, and a much larger share, 13.3 percent
under the current Pour-Year Plan. The next Four-
Year Plan calls for a reduction to just 6.6 percent.

Pigures 19 and 11 show the geographical locations of
Burma's principal mineral deposits. Table 18
provides data for mineral production. The
discussion which follows treats the nation's
principal mineral resources.

Gems. Perhaps the first mineral products to come to
the attention of colonial merchants were tha
country's precious and semiprecious stones. Jade,
diamonds, rubies., sapphiras, tourmalines, amber,
chrysoberyl, and other gems were among Burma's
earliest and most valued exports. In 1969, well
after independence, the government nationalized the
gem industry, placing it under control of the Myanma
Gems Corporation, a division of the Ministry of .
Mines. In order tc limit black marketeering, the
government instituted an annual emporium for foreign
buyers.

In 1976 Burma produced socme 9,000 kg of jadeite and
approximately 76,000 carats of precious and
semiprecious stones (Table 18). Most of the
industrial diamonds, cut and uncut jade, rubies, and
sapphires are exported to European and other Asian
markets.

Tin and Tungsten. Historically, these were the
minerals which came to be exploited after gems. The
Mawchi Mine in Kayah State (Pig. 19), although
mostly destroyed during the war, cemains one of the
world's largest mines of tungsten and tin. Prior to
1940 Burma's annual tin output was about 5,400 tons.
At independence thisg figure dropped to 1,800 tons,
and 1is presently about 785 tons (Table 18).
Although the amounts of tin and tungsten
Concentrates produced have continued to decline,
there has been a notable rise in the output of the
combination of tin-tungsten concentrate. As Figure
20 shows, most of Burma's ceserves of tin and
tungsten are situated in cthe southern peninsular
region and northeast of the sSittang River in Rayah
State. 1In all, there are more than 120 known tin and
tungsten deposit sites in 3urma (Fig. 20). They
occur in three foras: lodes in jranitic margans and
greisen, detrital deposits, and placer deposits
(Goossens 1978a).
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*vote that this map reflects conditions in 1953.
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Table i8. Mincral Productioa
Production
(in T unless othervise spucified)
Mineral 1961-628 1968-5948 19740 19760
Metals
Antimony, 2ine oUTPUL . . 420 570
Copper
Mina output . h 70 90
Yacte 354 160 159 208
Iron and steel
Crude steel . 4 40,000 40,000
Seaimamfactures L4 . 30,000 35,000<
Lead
Mine cutput 16,991 9,800 9,300 3,350
Refined lead 16,618 9,500 9,295 3,331
Antimonial lead 376 3e0 359 187
Manganese ore d . 280 _—
¥ickel
Mine outpuc . . 22 24
Speiss 520 118 87 94
Silver, mine outpat (kg) 44,626 37,398 22,422 6,553
Tin
Mine output 900 499 734 785
Tin concentrate . L4 482 262
Tin-tungsten coocentrate . . 252 523
Tungsten
Mine ocatput 1,440 155 393 108
TUDgStIn concantrate L4 . 220 479
Tin-umgsten concantrate hd hd 73 537
Zioc, aine cutpat 1e,22% 9,000 4,301 2,21],
Sormetals *
Barite b . 15,000 13,635
Clays
Sall clay b hd 2,058 5,080
Bentonice . b 512 955
Pice clay . . 2,496 2,792
Industrial whits clay hd . 1,536 4,393
Peldrpar . . 136 904
Graphite . . 308 -—
Gypeas . * 30,085 45,296
Precious and semipcecious stooes
Jadeite (xg) 51,000 1,000 3,808 9,046
Jnspecified (1,J00 carats) 4 . . H
Jale . b 125 100
Sand
Browa glase sand . . 5,203€
4hate glass sand . . 2,710¢
Seone
Jolamite . 4 120 L.916
“lmestone (1,000 o) . o 524 302
Juarts . i 151 177
Talc and soapstone . . 47 155

Noces: ° %ot svailable

4 Bendecson et al. 1971.

S tinney. 1960.
€ 1978 figure.
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Figure 20.

Source:

Tin and Tungsten Deposits

Goossens. 1978a.




The government's recent emphasis on increased
Mineral pfOduction iS Manjfest in the openifg of the
Myamma TiD and Tungsten Corpofation's wWest German
financed Heinda Mine.- production at this facility
Ls slated tO reach 1,000 tons of tin concehtrate per
Year, an aWOunt which far exceeds cyrrent national
Production- Othel  projectS funded by the
International peveloPment association (IDA) of the
#or1d Bank (IBRD) include new supPport facilitijes for
Ein-tungsten pines at meinda Basip, Ranbayk, and
Tavoy. Figure 21 shows the locations ©f Burma's
Dajor mingS (schreck 198p),

ifon, read: Zinc, and Otner Metals. 1ron has been
Bined and WOrked for Many centuries. The Qarliest
known iron deposits were jn the fegion around mount
Popa, betWween Mandalay and Magwe. ReCent iron
€Xploration hys centered furthef east in Shan state,
where there are  nuperous hematite-limonijte
3Ccunulations, These ores, however, are low~grade
and reserveS agre not large (Appendix 11).

L2ag and Silver, which generally occur together in
92lena, afe nmined tthUghout @astern Burmy, At
Plesent mOSt of these metals come from the Bawdin,
Baysaing, and yedanatheingi Mines (pig. 21). of
these, the first is the oldest and most lmpor zant
facility. Righer-grade ores are becoling less
Plentiful ang equipment problems have further
bagpered oPerations. Although, as Table 18 shows,
OUtputs of Doth lead and sjlver have declineq since
the early 1960g, both Substances remain impPortant to
Burma's economy as a SOUrce of foreign currency.

Zinc minifd has undergone a Simjijar pattern of
decline. This metal OCCurs with Jalens and was also
fOtmerly foung in abundance at the pawdin Mine.
Zlnc too, N33 peen dePleted from thig facility, and
LS production has consequently fallen to 2 sixth of
LES 1961-62 level. Newly discOvered depoSits of
Zinc at Sa9yin (20006' N; 95937' ) and Lough Reng
20025 N; 97029' E) are not fully estadlished.
Burna does NOt nave 2zing smelzing facilitieg, but
Ofe is scheduled to be puilt at gla (199370 .
96913 £). In appendiX II rigures 7 and 9 Show the
*oQaztions Of z;nc and lead deposits jn purma.

ABong ochef TMeeals, thers sre 30 xnown ocCurrences
2t antimONYsbearind  scidnite.  soulangerite,
OUrnonite/ PYragyrit®, and tetrahedrjte. Alth new
discoveries and increased exploitacion, antimony
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production is increasing and had reachwng 570 tong by
L1976 (Table 18).

Chromium, copper, and nickel are thy o0AlY other
metals of note. Chromite is found iR a gtriP Within
the Arakan~Chin ranges, at 13 known 13Cq:ioR8. Qg js
not presently being exploited significappyy. Copper
has not previously been produced in Bury,, but there
are 45 estabiished occurrences in the Lountt¥- Wisn
the development of the Monywa dissemjp,ted Copper
sulfide <eposit (Pig. 21), Surma may Depcpe a SOpper
producer (Goossens 1978a, 1978b). Nigkelr ariging
from gersdorffite, is produced at the g ydin Mjpe.
It is smelted into speiss at Namtu, )5 km avay.
Other nickel deposits, in \gafniQrit&‘bearing
laterite, have recently been found in ¢b® Aragap-
Chin belt.

Precious metals such as gold and Plagjpdl, along
with other metals such as beryllyyp, cobalt,
lithium, mercury, selenium, and titany, g are found
in small deposits, but to date haye noOt been
produced in significant amounts.

Nommetals. As Table .u indicates, Byrm3'S chief
nonmetals are barite, clays, fluorite, qyps®, Sand,
and stone. There are just 11 barite depodits, put
these are substantially exploited. Baygaing (Pig.
21) is the largest and most developed Squrce- Since
barite is required for oil drilling, the gévernpent
is actively searching for new sources. As A resylt,
the Rangoon Arts and Science Univeryjey Geology
Department's, Post Graduate Training i Minera]
Exploration Program has been assisting in rnjg
search (Gocssens 1978a). Burma's barfite productjon
in 1976 was reported as 13,696 tons (Taple 18). 1p
Appendix II Pigures 2 and 5 show the geodtaphical
distribution of barite and fluorite.

Because of growing demand for cement, Buypa bas heap
increasing its exploitation of gypsyg and 3and
resources. Cement production grew by 43 Percent
Detween 1975 and 1976, and as Table 18 spowd: IYhsum
production kept pace. Sand is also empioyed in the
country's glass and ceramic industries. pilateray
agreement with Japan's Asahi Glass Company tO bujig
a plant ac 3assein is expected to pernjr Burma o
decome self-reliant in sheet glass oroductjon
(Kinney 1980).
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3.1.4 Energy Resources 15/

Beginning in the early 1960 Burma began relyjng
more heavily than in the past on liquid sources of
enerdy. Coal., which in 1963 Supplied 18.2 pPercept
of the nation's energy, accounted for only four
percent of fuel use by 1974 (Siddayao 1978). The
alternative to coal use during this timge becage
petroleun, whose increasing presence off the Burmege
coast has now made the nation into an oi] expPorter,

Table 19 shows the pattern of energy consWuptjion
between 1960 and 1979. It indicates that per capita
enerdy consumption has been increasing over the page
two decades. Both the rate of increase and average
consumption however, remain relatively low ;p
comparison to rates in other low-income countrijac
and in most other Southeast Asian nations. Burmy' g
trend toward increased reliance .n iiquid fuels is
in keeping with trends elsewhere in the tegiof. The
rate of increase of oil consumption in particulay,
has been higher in Azia than in the rest Of the
developing world. In Burma as elsewhere in the
area, Fart of this rise reflects the substjtution of
petroleum derivatives for coal (Siddayao 1978). The
following sections examine Burma's resourCes jp
Detroleum, coal, natural gas, hydroelectricity, and
nuclear fusalgs.

3.1.4.1 Ppetroleum

Although petroleum was discovered jin Burma in 183s,
the first commercial exploitations were .ot
undertaken until a hal: century later. ‘he
country's first wells at tne Yenangyaung field were
dug by hand through oilsands to a depth of 1qg

ISSources:

Asian Devel. Bank. 1981.
Brown and pey. 1975.
Durdin. 1972.

Pletcher. 1978.

Kinney. 1980.

Siddayao. 1978.
Silverstein., 1981.

Simon and Rakoczi. 1972.
U.s. AID. 1980b.

World Oil. }197s.

~~-==, 1973.

—~——=, 1979,

-——--, 1980,



Table 19. Energy Consumption, 1960 to 1979

19602 1963b 19740
Consumption® Percent Consumption® Perceant Consumption® Percent Consumption® Percent;

of of of of

total total total total
Coal * b 217 18.2 67 4.0 * '
Liquid fuels a * 922 77.5 1,534 90.9 * A
Natural gas * * 21 1.8 27 1.6 * a
Hydroelectricity x X 29 2.4 57 3.4 * *

FoLal consumption 1,3004 10¢.0 1,190 100.0 1,685 100.0 2,3699 100.0
Pur capita consumption (kyg) 58 - 50 - 56 - 72 --

19794

Notes:s

s8

*Not available.

dWorld Bank. 1981.

bSiddayao. 1978.

Cvolume in 1,000 tone of coal equivalent, axcept where otharwise noted.
dg:timate based on par capita consumption and population figures.



meters. In their firgt ycar of operation in 1888,
they vyielded anproximately ten million 1liters
(59,500 barrels). Within a year the newly-formed

Burmah 0il Company began drilling the first of its
more than 4,000 wells., Other fields at Indaw, Sabe-

Yenangyat, Lanywa, Chauk, Minbu, Palanyon, Yethaya,
Padaukpin, and Yenanma were opened and began
yYielding petroleum (Pig. 22).

By the 1930s many of these fields were being
depleted and soon after, Werld War IT brought oi)
production to a virtyual halt. Exploration anu
exploitation began anew after independence, but not
until the 1960s did experts begin to suspect that
Burma's petroleum reserves might be significan*. By
the middle of the decade, spurred by some favorable
Survey findings, the govermment commissioned a
sustained program of exploration. These efforts,
Concentrated in the deltaic and Arakan coastal
areas, along the continental shelf, and in the
region near Shwebo, began to yield positive results.
By the w@id-1960s Burma's proven reserves of
petroleun were estimated at 140 miliion barrels
(Henderson et al. 1971).

The Gulf of Martaban soon became the focus of
international exploration. In 1969 the Burmese
government, employing a $10 million loan from Japan,
contracted with a Japanese firm to survey the
Offshore shelf. A West German firm was retained in
1970 to coitinue the work. Two years later a U.S.
oil-drilling operation began sinking test wells 8¢
km off the Tenasserim coast. Simultaneously efforts
were under way to develop the inland Mann oilfield.
A number of the test gites proved productive and by
1977 Burma was exporting petroleum again--the first
time since the 1930s. Table 20 shows that
Production had more than duubled from 4.4 million
barrels in 1962 to 9.5 million barrels in 1977, and
feached 12 million barrels in 1980 (Silverstein
1981; Steinberg 1979).

3y 1976, Burma's estimated 2Loven petroleum reserves
totalled 70 million barrels. Ultimately recoverable
pPotential petroleum raegources were far higher--
detween 10 and 100 billion barrels. About 2a tenth
Oof these reserves were considered to lie offshore
(Siddayao 1978).
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Table 20. 011 Production, 1962 to 1980

Year

1962 1963

1965 1967

1974

1975

1376

1977

1978

1979

1980

Production (10 barrels) 4.42 4.84

3.9a,b 4 s5a

7.6C

7.8C

9.1d

9.5b,e

10.0€

10.8f

12,09

3Brown and Dey. 1975.

bStelnberg.
World 0Oil.
AWorid oil,
®World oil.
fwor1d o0il.
9silverstein.

1979.
1976.
1978.
1579.
1%80.
1981.



3.1.4.2 Coal

Burmese coal deposits were discovered about the same
time as the first oilfields, between 1855 and 1890.
Jurassic coal seams were found in the Panlaung
Valley, in Loian, and in the Henzada District.
Tertiary deposits exist in several districts of
northern and central Burma (Bhamo, Katha, and
Minbu), and in the Upper Chindwin and Shwebo
regions. In addition, lignite fields occur in the
Theindaw-Rawmapyin, Mergui and Lenya areas, and in
the Shan States (Brown znd Dey 1975; see Pig. 19).
According to the Asian Developmant Bank {1981),
Burma's proven coal reserves are just 2.3 million
tons; the same source estimates the councry s
"indicated and inferred® coal rescurces at a much
higher 200 million tons.

Although as Table 19 indicates, Burma has reduced
considerably its reliance on coal (froa 18.2 percent
of all energy consumption in 1963 to just four
percent by 1974), prcduction of coal has been
increasing over the past decade. Under the
administration of the government's No. 3 Mining
Corporation, hard coal output rose by 50 percent
between 1973 and 1975, then dropped slightly in 1976
(Table 21).

Table 21. Coal Production, 1973 to 1976

Production
(1,000 metric tons)

1973 1974 1975 1976
Hard coald 10 13 15 14
All coalb 17 25 21

2 Anonymous. 1979.
D Rinney. 1980.

Inczeased use of coal Oy the nation's railways
account for most of the raised demand. Jntil
recently Burma continued to import auch of the coal
1t consum~d. In 1974 the amount of hard coal
lmported stood at 152,000 xetric tons, more than ten
times the tonnage produced. 1In more recent years
coal imports appear to have dropped from a high of
92 million kyats (S14.2 million) in 1975-76 to what

one
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observer (Rinney 1980) has termed “an insignificant
level” of just 2.1 million kyats ($0.3 million) by
1976-77 (Anonymous 1979).

3.1.4.3 Natural Gas

Table 19 indicates that as late as 1974, the most
tecent year for which data on consumption have been
obtained, only 1.6 percent of Burma's energy was
fueled by natural gas. Since then however,
production has risen at a rapid pace—from 0.15
billion cu m in 1974 to 2.67 billion cu m by 1976--
mostly in response to increased demand from
fertilizer and cement Plants and gas turbine
powerplants (Kinney 1980).

Burma's natural gas resources, like its o0il and coal
deposits, were discovered and exploited early. By
the end of World War T several fields had begun
vielding sizable quantities of methane. Indaw,
Yenangyaung, Chauk, Lanywa, Yenangyat-Sabe, Minbu,
Palanyon, Yethaya, and Pyaye were ancag the earlies-
gas fields to be exploited. Other sources were
found in Thayetmyo, Prome, Henzada, and Pegu
Districts.

Table 22. Natural Gas Production, 1962 to 1976

Year 1962 1963 ... 1974 1976 1978 1979

Production (106 cu m) 182 1632 ... 1s50b 267b 300¢ 4g0c

4 Brown and Dey. 1975S.
b Rinney. 19s0.
C aAsian Devel. Bank. 1981.

The above <=abulation illustrates Burma’s rapidly
growing gas sroduction. Much of the gas is found in
conjunction with petrcleum deposits and as more oil
is exploited, it is likely that natural gas
production will continue to rise. Until very
recencly some observers suspected that gas
production was kept deliberately low on account of
the shortage of downstream distribution facilities
{Fletcner 1978).



3.1.4.4 Bydroelectric and Thermal Bnergy

In 1974 only 3.4 percent of the nation's energy
needs were supplied by hydroelectric power. Along
with most Southeast Asian nations Burma is turning
increasingly to hydroelectricity as a viable source
of energy (Siddayao 1978:; Table 19). Because of its
mountainous periphery, its marked drops in
elevation, and its 13,000 kilometers of inland
wacerways, the «ccuntry possesses substantial
hydroelectric potential. To date most of this
potential remains unexploited. In 1978 Burma'‘s
installed hydroelectric capacity was approximately
181 megawatts, or 40 percent of its total installed
electric capacity. During the period 1968 to 1978
the nation increased its hydroelectric capacity by
80 percent (Varn der Leeden 1975). The Asian
Development Bank (198l) estimates the nation's
ultimate hydropower capacity at 23,500 MW, the
second highest amount in Asia.

Thermal energy, still relatively undeveloped,
accounted for 18.7 percent of electric capacity.
Current plans call fcr doubling the country s
tidermal capacity by 1982. The chief impediment to
further exploitation of thermoelectric and
aydroelectric rescurces is the persistent shortage
of transamission and distributioa facilities (0U.S.
AID 1980).

3.1.4.5 Nuclear Energy

Current investigations indicate that there appear to
be few deposits of radiocactive minerals in Burma.
Monazite, a thorium bearing ore occurs in Tavoy and
Mergui districts in Tenasserim. Other thorium
deposits may exist in Shan State, and uraninite has
been reported near Mogok (22955' N; 96°30' B). In
general, the presence of radicactive metals is
associated with rare-earth bearing minerals found in
stream sediments (Brown and Dey 1975; Goossens
1978).

At present there is no information indicating that
Burma is seeking to develop commercial nuclear
energy facilities. As of 1978 all of the nation's
generated electric power was derived from hydro,
thermal, jas curb.ine, and diesel facilities. The
only Xnown applications of nuclear technology relate
to small crop development projects which employ
irradiation. These efforts, >equn in 1970 under a
315,000 grant from the Inteznational Atomic Energy
Commission (IAEC), were conducted in conjunction
with the Burmese Agricultural Research Institute
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(Simon and Rakoczy 1972). I 1978 Burma established
an Atomic Energy Committee to assist the Union of
Burma Atowic Energy Centre in Rangoon. That center
conducts research on nuclear minerology, nucleonic
instrumentation, and riadiation protection
{(Anonymouz 1979).

3.1.5 Administration, Policy, and Planning 16/

Burma's mining sector is controlled by the Ministry
of Mines. The Ministry operates through five public
corporations, each having specific responsibi-
lities, as outlined in Table 23 below.

Table 23. Public Administration of Mining and Petroleum Exploration

Miristry Agency Purview
Mines No. 1 Mining Corporation Non-ferrous metals
Mines No. 2 Mining Corporation Tin and tungsten
Mines No. 3 Mining Corporation Antimony and coal
Mines No. 4 Mining Corporation Clays, bentonite, and
feldspar
Mines Myamna Gems Corporation Gems and semiprecious
stones
Industry II Petrochemical Industries Petroleum refining and
Corporation production
Industry II Petroleum Products Supply Petroleum product develop-
Corporation ment and production
Industry II Myamma Oil Corporation Exploration and exploita-
tion

Source: Steinberg. 1979.

The amining sector (including oil and natural gas
production) contributes slightly over cne percent of
3urma’s GDP. Its significance anad been gradually
declining during the decade preceding 1976, but now
shows signs of improvement, partly owing to dispro-
portionate infusion of public funds. Approximately
70,000 persons—0.6 percent of the total labor
force--are emplcyed in this sector of the economy
(Kinney 1980).

16sources: Pletcher. 1974.
finney. 1980.
Silverstein. 1981.
Steinberg. 1979.



Spurred by npotable increases in agricultural
production, Burm@a's econosy has grown markedly under
the current Twenty~Year Plan. This growth has
raised the nation's energy requirements.
Recognizing this demand, the government lately has
shown added interest jn developitg the npatiom's
energy resources. Oil exploratiom~both inland and
ofshore--perhaps the most promisitg strateqy, has
been strongly encouraged during the past few years.
In: 'ial enthusiasm and activitY by American,
Europear, and Japanese companies, however, has been
dampered after the firms bedan exXperiencing
bureaucratijc difficultjes leading to costly delays.
As a result, in 1980 there were ® international
bidders for offshore leases. Therefore, consequent
limitations on oil production increaseg Ray induce
the govermment to forcibly reduce consumption,
thereby reducing recent economic gains (Silverstein
1981).

Other attempts to sStimslate exploitation Of mineral
resources have come from exterrdl sources. A
$640,000 allocation by the United pNations
Development prcgram (gNDP) in the late 13703 was
aimed at improving Burma's technjczl capabilities in
mining. The project is intended £0 accomplish tha
following objectives: to develoP resSearch and
development facilities for mineral benefjciation
and metaliyrgy; to train technicians; and,
specifically, to ustablish a 20, 900-%0a per year
metallurgical facility at the Mopywa copper gijte.

3.2 Water Resources

3.2.1 surface Water 17/

Burma is washed by eight principal river systems,
all emanating in the mountainous regions and running
essentially north to gouth. The three largest
drainage systems are those of the Irravaddy,
Salween, and Sittang Rivers; smaller but
nevertheless poteworthy systems are thosSe of the
Arakan, Bilin, Myitmaka, Pegqu, and Tepasserim
Rivers. The Mexkond River, Asia's third largest at
4,350 km, forms part of Burma's border wjth Laos and
CThina but does nOt contribute significantly to the
nation's water resources. Table 24 Qutlines the
characteristics of some of the majof river systems.

17Sources :

Akl and 3erthelot. 1974.
druneau ard Bernot. 1972.
Rorzoun. 1977.

UNECAFE. 1964.

Van der Leeden. 1975,
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River system

salween
[crawaddy
Chindwin
Mu
sittany
{fanagserim

legqu

‘fable 24.

River System Characteristics

fenyth ot river Source Mouth Drainage area Max. discharge Min. dischar |

(k) {8q km) {cumecs) {cumecs)
2,419 Tibetan Plateau Gulf of Martaban * 22,650 U
2,016 Tibetan Plateau Andaman Sea 417,534 63,713 1,304
1,161 Kumon Range Irrawaddy 114,464 * *

274 Mangin Range Irrawaddy 18,991 7,700 u.d

119 Northern Pegu Yoma Gulf of Martaban 34,600 & .

qu3 Tennasserim Yoma Andaman Sea * * *

J22 Pegu Yoma Gulf of Martaban 5,463 1,210 *

'lut availlable.

sources:

Akl and Berthelot.
Chhibber.
UNECALE.

Webster's.

1975,
1964
1972.

1974



As Table 2 in Section 2.1.3.1 indicates, throughout
Burma rainfall is heavily concentrated during the
May to October monsoon season. Not surprisingly,
river flow reflects this intense seasonality, and
maximm discharge rates are as much as fifty to
Sixty times higher than corresponding minimum rates
(see, for example, discharge rates for the Irrawaddy
in Table 24 and Pig. 23).

The country's average annual runoff is approximately
one million million (1012) cubic meters including
runoff from contiguous states, and about 70 percent
as much excluding contributions frea neighboring
countries (UNECAFE 1964). The distribution gattern
£ this runoff closely resembles the precipitation
pattern (isohyets) shows on Pigure 6a. Annual
evapotranspiration is extremely high—varying from
600 mm in the extreme north, to 800 mm through zost
of the center, and to above 1,000 mm in Tennasserim.
The coastal areas have surpiuses of up to 3,900 mm
of river water resources, while the relatively dry
regions surrounding Mandalay are subject to deficits
Oof up to 500 mm. The mountainous zones to the north
have average surpluses of 500 to 2,000 mm, and the
eastern highlands experience small net gains of
perhaps 100 mm of water nver year (Korzoun 1977).

The Irrawaddy River system which runs through the
western portion of the country is Burma's largest,
draining nearly two-thirds of the nation. Its
fertile alluvia®l plain cowmprises most of Burma's
cropland. Although the Salween River system is
perhaps as extensive, it flows through the Shan
Plateau, an area not readily suitable for
agriculture, Of the 8,000 km of navigable
waterways, the Irrawaddy itself can accommodate
shallow-draught vessels for nearly 1,300 km. The
Chindwin, its major tributary, is navigable for
about 600 km.

Burma possesses few lakes. Lake Inle on the Shan
Plateau (260 sq km) and Lake Indawgi in southern
Xachin State are the largesz. Lake Inle, a solution
lake, is a shrinking bcdy of water which is the
source of the Nam Pilu River, a tributary of the
Salween. In the dry belt surrounding Mandalay there
are a number of small salt lakes of variable siza.
Some have been used to vield brine. Not far from
these lakes in Chindwin District are several crater
lakes marking extinct volcances. Other lakes exist
at cut off parts of fooer river bYeds, marshy
deltaic depressions, and at abandoned canali and
man-made excavations. Art:i:ficial lakes are common
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Figure 23, Discharge of the Irrawaddy and Rainfall in the

Surrounding Area

Source: Storz. 1967.
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3.2.2

in areas adjoining villages and are used for
permanent water storayge.

Because the water table is generally high and
drainage poor, many lakes tend to overflow during
the rainy season. These inundations coupled with
inadequate sanitation facilitate the spread of
infectious disease.

Groundwater 18/

Information on groundwater availability, quality,
and use in Burma remains very scarce. In large
measure, tnis may be due to the fact that the naticn
possesses plentiful surface water resocurces. There
are indications that .a the hinterlands of the
Irrawaddy delta some groundwater has been used
industrially and domestically (Stocz 1967). In the
Mount Popar region freshwater springs exanating from
gneissic rocks provide fresh drinking water to
neighboring villages (Chhibber 1975). The amount of
water thus consumed is likely to be small, and there
are no apparent gystematic efforts to map the
country's aquifers,

Two types of groundwater, nevertheless, have come to
the attention of observers. The first indication of
groundwater activity is the presence of limestone
caves througnout the Shan Plateau and the Tenasserim
regions. These caves have served religious,
touristic, and economic purposes. FPrequently they
are the sites of pagodas, other Buddhist shi ines,
and monkish retreats. Consequently, they are often
visited by pilg.ims and other t avelers.
Additionally, the limestone caves are .- Lited by
bats and thus richly filled with bat guano, which
has been used traditionally as fartilizer. The
caves are also noted aas hahitats of exotic, highly
specialized fauna and as archaeological
repositories, The extraction of groundwater from
caves or from adjoining areas is not mentioned in
the literature.

A second notable form of groundwater is assoclated
with volcanic activity, particularly along faults or
cracks in rock formacions. At such locations—on
the Shan Plateau, in Tenasserim, within the Central

1850urces:

Chhibber. L97s.
Storz. 1967.
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3.2.3

Belt, in Mvitkyina District, in the extreme northern
Hukawng valley, and along the Arakain coast—hot
springs occur frequently. Water emanating crom
these springs is highly laden with salts suc: as
lime and magnesium sulfates and potash. In some
places the high salinity of the springs has led to
their exploitations for brine from which sal: is
extracted by boiling. UOntil recently hot springs
were not ccmaonly used for therapeutic purposes.

Irrigation 19/

Although numerous tracts of cropland have been
irrigated for at least eignt centuries, and despite
the doubling of irrigated area over the past ‘wo
decades (Table 9), only a tenth sf Burma's cropland
(one million ha ip 1977), 1is irrigated. The
govermment recognized the need to expand irrigated
area and in 1970 undertook to increase this acreage
by over half. Although the program essentially has
achieved its goal, it is widely accepted that still
more land must by irrigated if Burma‘'s food
production is to keep up with population growth.
According to 1971 projections by the United Nations
Economic Comwmission for Asia and the Par East, total
irrigated area was expected to rise to 1.3 million
ha by 1990 (Van der Leeden 1975). Because of
Surma’'s ample precipitation, the water necessary to
accomplish this level of irrigation is a small
fraction (less than two percent) of the mean annual
runoff. Adequate supply of fresh water therefore,
is not expected to present a problem in the
foreseeable future.

Ever since the 19608, wher the Burmese goverpment
began to rebuild and expand the nation's irrigation
network, the principe:’ emph..:13 has been on rice
cultivation. Approximately four-fifths of total
irrigated land is planted with rice. Prom the
beginning of the current drive to improve
irrigation, planners have concentrated their
efforts cn the dzy zone arocund Mandalay. Their
intent, verified by experiment, has been to obtain
t<0 annual rice harvests——a result which absolutely
requires irrigation. Because irrigation schemegs
have

19Sources:

Henderson et al. 1971.
Storz. 1967.

UNESCAP. 1978.
van der Leeden. L1975.
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3.2.4

concentrated on increasing the number of harvests
and improving yields, the country still possgesses
Some two million ha cf fallow land which, with
enhanced water availability, could be made
productive (Angladette 1974).

In order to achieve the doubling of irrigated area
between 1960 and 1977, Burma has relied upon foreign
assistance. In 19.c the U.S.S.R. lent between four
and seven million dollars for construction of
irrigation dams which were completed in 1967.
Through the Colombo Plan and other multilateral
agencies, Burma has expanded its efforts to
construct canals, tap streams, and ipstall pumps .

During the 1970s Burma's major long-term irrigation
schemes included the following projects: Mu Valley
(1.7 million ba), Sedawgyi Reservoir (367,000 ha),
Rinywa Reservoir (319,000 ha), Nyaung-kyat
Reservoir (295,000 bha), the Hanthanwaddy 2luod
Control Project (284,000 bha), and the 36,000 ha
Yametin District Development Project (Henderson et
al. 1971; Angladette 1974).

A current 0U.S. AID project to improve production of
maize and oilseed includes a strong compor:ent in

water management and irrigation (U.S. AID 1981a;
Appendix V).

Industrial and Domestic Use and Water Quality 20/

Industrial Use. Apart from its use in generating

electricity, water is eaployed in a number of
industrial processes. Burma's mining, cheaical, and
manufaceuring industries use water for cooling and
temperature conditioning, product treatment and
cleaning, and product manufacture. Table 25 shows
the increase in industrial water use during the 1970
to 1980 decade.

Domestic Use and Water Quality. It is estimated
that in 1980 house connections of fresh water served
approximately 4.6 million persons, a modest increase
of 8.6 percent since 1970. The population served by
public standposts during that period doubled from
1.5 million to 3.1 million persons. Per capita
consumption of drinking water in Burma is about
average for Southeast Asian nations, but

20'Sources :

Angladette. 1974.
Van Je Leeden. 197S.
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Table 25. Industrial Water Demand, 12/0 to 1980

Type of use Increase (millior, p3)+

Total increase in industrial water use

(1970 to 1280) 93
Cooling and temperature conditioning 54
Product treatment and cleaning 30
Consumed by products 1
Other industrial uses 15

*Note that the mean annual runoff is 680,000 million m3.

Source: Van der Leeden. 1975,

considerably higher than in South Asia. Table 2§
provides data on relative present and futura
drinking water consumption.

According to a Survey published by Van der Leeden
(1975) Burma‘'s water quality control is
administered solely by the public health authority.
The nation has adopted in_toto World Health
Organization (WHO) standards of quality.

The quality of river water varies considerably, but
the major rivers transport large amounts of silt.
The Irrawaddy, from its Source to Prome, carries
between 0.22 and 1.04 kg of silt per cubic meter, an
average of 0.57 kg per cu m, or an average total of
191 million tons per year. Most of Burma's rivers
have relatively unvarying chemical composition;
they are low in nitrogen and phosphoric acid, but
aigh in lime and other baseg while remaining nearly
neutral (pH of 6.35 to 7.4). This characteristic of
the river waters permits them to compensate for soil
overacidity and thus sustain favorable rice crops
(Angladecte 1974).
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Table 26. Consumption of Drinking

Water in Burma and Neighboring Nations, 1970

Present consumption

(litars per day)

Rural

Future consumption

(liters per day)

Urban Rural
Region and With Louse With publio Hith house With publio
Country cunnections standposts connections atandposts
Min. Max. Min, Max. Min, Max, Min, Max. Min, Max, Min, Max.
Soutneast Asia
9 Burma luu l80 45 100 22 60 150 220 70 120 50 104
. Indonusia S50 150 5 20 -- -= 86 150 -~ 100 60 1
<w Kampuchea L [0) 400 15 140 -- 15 -- ~-- -- - - ~
— Malaysia 18 410 - - 14 230 250 250 - ~- 23 11l
~ Phillppines 110 540 - - 40 110 360 1,100 - - 180 36
Vietnam -- 150 - 60 - - - 300 - 60 -- -
S5outh Asia
Bangladesh 45 70 1s 25 10 20 70 135 25 45 45 4
India 50 270 -- - 25 100 90 270 - -~ 45 13t
Nepal 60 100 40 60 40 60 100 200 60 100 60 101

Source: Vvan det Leeden. 197%.



3.3 Vegetation
3.3.1 Natural porests 21/

As Sections 2.3 and 2.3.4 have already demonstrated,
forests and woodlands cover by far the largest
amount of land in Burma. According to FAO figures,
in fact, the nation's forested area is the second
largest in the region. exceeded only by Indonesia's
vast woodlands (Table 27).

Table 27. Porested Areas in Southeast Asia, 1977

Nation Forests and wcodlands Nation Porests and Wood.ands

(millions of ha) (millions of ha)
O Burma 45.3 Malaysgia 21.7
Bangladesh 2.2 Philippines 13.1
Indonesia 122.0 Thaiiand 21.1
Rampuchea 13.4 Vietnam 12.3
Lacs 15.0

Source: paAQ. 1279,

Early attempts to classify foresz t ~»¢ iarz _ g
on the work Of botanists and for»ste: 4 gens ~27 y
ignored ecological factors. Inst. 2  :hcse | . _ams
concentrated on identifying ®sta; .roes® of

forests angd locating them within certa:n gecgraphic
Zones. The Burpese government, according to a 1978
publication, Notes on Forestry in Burma, still
employs this standard System of classification.
Before introducing the so-called "new system” basged
on work by H.G. Champion in the 1930s, the following
discussion will outline the traditional types of
forest in gurma.

2igsourceg: Davies. 1960.
Aundley. 1961.
Rermode. 1957.
Legris. 1974.
Ministry of Agriculture and Fccests, SRUB. 1978.
Myers. 1980.
Nao. 1974.
Page and Rushforth. 1380.
Rosayro. 1974.
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3.3.1.1 "“Stangard” Classjfication of porest Types

Thig syStem of cjassificarjon, which originated in
1877 yith the lication of s. Rurz's Forest plora
of British Burgs 1iSts ejgnt major forest typer as
miﬁm The characteristics of each of
these tyPes ig jisted briefly below (mundley 1961).

(1) rpidal forest, Or man tove. These forests occur
onlY in the vicinity of the Irrawaddy gelta
(Pig. 13), hey are comprised of 3 few highly
speCialized speciea ywhich are capable of
flourishipg in water)ogged, salty soil.

(2) Beach anq gqupe foresy, As their pame implies,
these forasts are found along the coastal
stf1PS, op sandy sSurfaces. The most common

tree is Qysurin2 equysetifolia.

(3) g forest. In coptrast to bangroves, swamp
for®Sts are chiefly located inlang, on allyyial
teffain q; pear lakeg, Folloving the wonsoon
these lands are inggndated and thus canly
speClally adapted Vegetation survives. Trees
are tYPically short spq sparse, whnile savannah
grasS8 groyg densely.

(4) pvergreen forest. 14 Burma three types of
averdreen ggrest may be 1identjfied: (a)
riverine avergfeen, i valley bottoms or along
£109d plajns; (b) gjant evergreen, above a
secotd storey Of smajler evergreens; and (c)

ical Svergreen, oparacterizeqd by a thick
uuderstocg.y of varioyg evergreens and bamboos.

(5)  uixed decjidyous foresy Beczuse these forests
include Byrpa’s enorpgoys teak feserves, they
are CORmercjally the pogt important. According
to the stapqard classjgjcation System, they may
be 5Ubdiviged iNto upper mixed deciduous (moist
and Ary) apq 1ower miged deciduoys forescs,

(a) Moisy, ypper mixeq deciduous forest. In
LoweT Burmy tnis foregt type is charac’: rized
by  bamhggs (Bampysa  polymorpha  and

Cephdioszachyus 2ergracile). In Upper 3urma

DendfoCalagys hamilegni; and D. membranaceus
zeplace B, polyMOLPha “and C. pergracile is the
moré COmmo, HaMDOO. phese forests grow che
best :e?k, TectfhA Jrandis, in assoc:ation with
Xyl:a dolaprifor=is. other Zorests of this
typé OCCur jp the nortpern parts of che Arakan
tom3d3 (Fig, 11}. Mell,canna bambygoides grows
abundantly j, tais teqion.
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(6)

(7)

(8)

{b) Dry upper mixed deciduous forest.
Generally, thig forest type may be
characterized by the prevalence of
Dendrocalamus gtrictus and Thyrsostachis
oliveri. Other Coszon trees are
Cephajosta perdracile, Bambusa polymorpha,
and B. tulda. Other specijes include: Tectona
grandis, Xylia dolabriformis, rerminalia
pYrifolia, Pterocarpus macrocarpus, Adina
cordifolia, Pentacme Siamensis, Shorea obtusa,

and W tuberculatus.

(S) Lower mixed deciduous forest. pnlike the
above two types, this forest cover occurs on
lower ground and generally lacks bamboo. Teak
may also be focund among the trees of this forest
type. other characteristic species are: Xylia
dolabrifomis,  Terminalia tomentosa,
Anojeissus acuminata, Homalium tcpentosum,

Lagerstroenia Speciosa, L. tomentosa, pillenia
pentagyna, and Albizzia procera.

DryY forest. In Bur@a these forests are of
three ~types, ali occurring iR regions of
relatjyely light rainfall (less than 1,250 mm;
Pigs. 31 and 12). fThe firgt, known locally as
than-dzhat foreat is charzicterized by
T.xmineiia oliveri and Tectona hamjltoniana.
The second dry forest type is in regions whose

precipjcation is upder 250 ma. There, low
growth thorn and gerub such as Acacﬂ catechu,
A. le a, and Zizyphus jujuba

predoqjinate. A tbird dry forest, known as
aukchingathinwin is rare. It consists of
Diospyros ehretigjides, A. catechu, uilletia
SP-. ard 3 Stunted variety of Dendrocalamus
strictyg.
e g st

Deciduous dipteroc: = o indaing, forest.

Dipterocarpus tubey  * 3 characterizes this
g~ s P .

forest type. t pla - 1t may be replaced by

Pentacpe S.amensis or Shores obtusa.

Hill foreSt. The }last of the stardard forest
types occurring in Burma, this category
includes subtropical and temperate avergreen
forestg, Three clagses May be identifijed: (2)
hill eyergreen gorest in areas of heavy
rainfa)l, «ith Quercus anqg Castanopsis spp.,
Schizy yallichii, and Magnoliaceae spp- and
Lauricease Spo; (b) dry aill forest
charactaerized by QueISus serrata, C. spp., S.
wallichji, Alnuas nepsiensis, and some pantacmwe
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Siamensis; and, (c) pine forest containing
Pinugs insularig, B. merkusii, and a new
temperate conifer, Picea farreri (Page and
Ri:hforth 1980).

The approximate amounts of land under forest types
similar to those described above are given in Table

28.

Table 28, Areas of Major Fores: Types

Porest type Area Percent of

(1,000 sg km) total area
Mixed decjduous 1456.0 40.0
Montane evergreen 76.7 21.0
Evergreen dipterocarp 54.8 15.0
Deciduous dipterocarp 54.6 15.0
Coniferous 18.3 5.0
Mangrove 7.3 2.0
Swamp 3.7 1.0
Lowland evergreen rajnforest 3.7 1.0
Tota) 365.1* 100.0

*Note: This total corresponds closely to the combined amovnts
of reserved and unreserved forest land Jisted by the SBurmese
government pot the amounts provided by PA) (see Takle 3).

Source: Myers. 1980,

3.3.1.2 =Modern® Classification of Porest Types

According to Rosayro (1974, Champicn's 1936
classification schempe for Burma's forests remains
the basic reference, Holdrijge's system (1966),
which hag obtained wide acceptance, clasgsifies
neither vegetaticn pog climate, but characterizes
the relationships between these variables. It
prorider a yseful general framework for interpreting
Crampion's detailed analysis of Burma's forest

types.

zwploying Holdridge's SChene, the country's
rainfall ranges from 607 mm to 5,740 ma, and except
at the highest elevations near the Tibetan border,
its “emperatures vary from 17° to 27° C (Wernstedt
1972} . According to Pigure 24 then, Burma lies
vithin the demarcated area and includes the
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following natural life zones: very dry forest, dry
forest, moist forest, wet forest, and rain forest.

Champion's classification of Burma's forests is far
more detailed insofar as he provides categories for
each vegetation and climate type. Because of its
compiexity and length, Champion's scheme is
tabulated in outline form below (Table 29) and
appears in its entirety in Appendix VI.

Since tne l.te 1940s aerial photography techniques—
both airplane- and satellite-derived-—have been
applied to prepare forest inventories. These
techniques permit accurate dJdetermination of such
features as crown closure, diameter, and tree height
for dense tropical forests. In Southeast Asia
aerial photography has been employed for studying
forests in Indonesia, Kampuchea, Malaysia, the
Philippines, Thailand, and Vietnam. As of this
writing however, there have been no public releases
of such surveys of Burma's extensive forests
(Rosayro 1974).

3.3.1.3 Porest Exploitation.

Mixac deciduous forests. Because Burma s forests
contain an estimated 75 to 85 percent of the world's
teak (Tectona grandis) reserves (Steinberg 1979),
the mixed deciduous forests which cover some 14.6
million ha are clearly the nation's most important.
Thailand, ooce a Competing producer, ao longer
exports teak and Burma now retains a virtual
monopoly in world markets (Mackie 1978; Myers 1980).
Although teak stands are found in each of the three
Subtypes of mixed deciduous forests (see 3.1.1.0),
their quality varies considerably. The moist,
north-facing slopes of upland mixed deciduous
forests grow the most and the best teaks, some
attaining heights of 50 @ and more (Kermode 1957).
The teaks that grow on the scuthern, drier slopes of
chese uplands are inferior and more sparsely
distributed; thei:r maxigum deights seldom exceed 30
m. Other stands of teak may be found on the lower
slopes and in the alluvial plains, along with cther
hardwocods. These last stands are the lowest in
quality and the most vulneraole to eradication due
to agricultural pressure (Myers 1980).

2xplcization of the naticn's teak reserves has been
restricted for a number of reasons. Poor
infrastructure and traditional modes of logging have
been the mos: important factors limiting the
efficiency and volume of exploitation. Elephants
rather than mechanized vehicles, remain tne
predominant source of power. Cut lc3s are then
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Table

29. Champion's Classification of Burmese Porest Types

I. Tropical Porests
A. Tropical moist
l. Evergreen climax
2. Semi-evergreen climax and edaphic
3. Moist deciduous climax and edaphic
4. Cane and bamboo brakes
5. Seral
B. Tropical dry
1. Deciduous climax
2. Thorn
3. Evergreen climax
4. RBdaphic
5. Seral
II. Montane Subtropical Porest
A. Wet hill climax
B. Moist Nill climax and seral
IIT. Montane Temperature FPorest
A. Wet temperate climax
B. Moist temperate ciimax and seral
IV. Aalpine Porest
A. Climax
8. Scrub
Source: dundley. 1961.
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transported from the hinterlands by floating along
riverways. The procedure is not only time-consuming
(up to two vears long), but risky-—scwme observers
have estimated that as much as a third of the timber
is stolen by insurgents. For these and other
reasons teak production has been somewhat erratic,
as Table 30 below shows.

Table 30. Teak Production, 1965 to 1977

Yeac 1965-66 196667 196763 196869 L9695~ 70 1970~71 L97:-712 1972-73  1974-75 1977
Productico (L,000 cu m) 330.3 413.9 430.3 38d. 1L 5.0 432,13 372.0 566.2 4a31.2 383.08
“woyacs. 1960

Source: Min. Oof Ag. aed Poc., SEUS. 1978.

Despite Burma's increased domjinance of the
international market, the nation's teak exports have
been falling steadily. As compared to pre-wWorld War
II figures, exports fell to 64 percent in 1962, 53
percent in 1972-73, and to just 33 percent by 1978.
The falls in export levels have been offset by
increased prices, so that Burma earned $60 million in
1978, a $1.6 million rise over the previous year
when more teak had been s0ld abroad (Steinberg
1979).

Burma's mixed deciduous forest—upland and lowland
——are stocked with a number of commercially valuable
species. In addition to teak, these forests contain
Xylia dolabriformis (acle or pyinkado), Pterocar

macrocarpus (kino), Adina cordifolia, Pentacme

siamensis, Shorea oblcngifolia (red lauan),
Albizzia procera (silk tree or white sirig), and
Anogeissus acuminata (Min. of Ag. and Por., SRUB
1978).

Evergreen forests. Tropical evergreen forests
containing large stands of dipterocarps are Burma's
nexc mogt valuable forested arezs. Covering nearly
55,000 s3q km, these 1lands provide s3everal
commercially useful species sucn as Dipterocarpus

alatus, D. turbinatus, Hopea odorata (thingan; ,
Parashorea stellata (white seraya), Lagerstroemia

Speciosa (pyinma), Pentacme burmanica, {thitka)
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Swintonia floribunda (merpauk) ;, and Tetrameles
nudifior> (thitpok). Those trees growing in montane
regicns are frequently found in areas difficult to
penetrate and are therefore likely to escape
extensive lugging. Many of the trees from tropical
evergreen Eo:ests——especially dipterocarps--are
important sources of lumber. Other trees supply
gums, resins, turpentine, and medicines.

Other forests. Burma's 54.500 sq km of deciduous
dipterocarp forest ara also commercially
significant Dipterocarpus tuberculatus, Pentacme
siamensis, and Shorea oblongifolia aj;= the chief
species of economic value, Other trees mostly
exploited as fuelwoods or as Sources of tannin, are
found in the coastal tidal forests. The main
species are Heritiera fomes, Excoccaria agallocha,
Rhizophora 3pp., Ceriopsg roxburghiana, and

Lylocarpus moluccensis
Aylocarpus =Luccensts

Table 31 provides Burma's annual non-teak timber
production figures for the Years 1965 to 197s5.

Table 31. Non-teak Timber Production, 1965 to 1975

Year 1965-66 1946-67 1L967-68 196869 1963~-70 1970-71  1971-72 1972-73 1974-7%

Production (1,000 cu a) 895.7 1,040.7 349.5 987.1L 939.9 8%8.0 949.4  L,118.90 771.7

Soucce: Min. of Ag. and For., SAUB. 1974.

It should be noted that in Burma, as in aii of
Southeast Asia, usable timber production remains
very low (Nao 1974).

3amboos, which grow together with other trees or by
themselves in patches, are another valuable product.
Various species such as Me'locanna bambusoides,
dambusa 2olymorpha, Ceghalostuchm rgracile are
exploited for domestic use in scatfolding, piping,
aanufacturing, industry, paper dulp-production, and
locally for Mexking  furniture, utensils, farn
implements, basketg, vessels, oinding, and food
products (Whyte 1968).



Other important timber products obtained from
Burmese forests are cane, cutch, tannin, and lac.
Cane, derived from some 30 local species, is used
primarily for furniture, wickerwork, and timber
rafting. Cutch, an extract of Acacia catechu, is a
tan and a dye used to preserve leather, canvas,
tarpaulins, and fishing nets. Annua: production of
cutch is aporoximately 300,000 kg. Bark tan, drawn
predominantly from mangrove bark, is an even mcre
important tanning ‘ayent. Burma produces more than
one million kg annually. Lac, a resinous derivative
of Laccifer laccia, is a key ingredient in the
manufacture of shellac. In 1978 Burma produced
28,600 kg of lac (Min. of Ag. and Por., SRUB 1978).

3.3.1.4 Administration, Policy, and Planning 22/

Soon after the institution of British colonial rule
a trained Bnglish forester was Placed in charge of
forest administration in the newly-acquired
territories. In 1864 the government created the
Department of Porestry and the post of Inspector-
General of Forests and began an extensive survey of
Burma's teak stands. Because the Department of
Forestry recognized the economic value of the
country's teak and other forest products it
instituted a series of measures designed to estimate
annual yields, manage existing resources, control
fires, and train forest officers.

As early as 1894 the British government of Burma
enunciated an explicit policy for administering and
protecting the region's forest resources Under
this policy the Department recognized four classes
of forests: protection forests, commercial forests
local supply forests, and pasture lands. That
system of forest classification has remained in
Place to the present.

Even before the adoption of that policy the
Department of Forestry recommended and the
governmen: »sassed special legislation aimed at
7anaging Burma‘'s forests. The Burma Forest Act of
1881, modeled after similar legislation adopted in
British India, was revised in 1902 and with minor
amendients has remained in force in independent
Burma. The Act includes the following Ffeatures:
reservation of forest lands, definition of tne
cights and duties on th-se lands, protection of
forests and their rescurces, control of exploitation

Min. of Ag. an? For., SRUB. 1978.
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and of forest produce transit, imposition of
penalties for viclation of restrictions,
institution of procedures for training and
investiture of forest officers, and performance of
research. This last function is accowplished partly
through the recently created Forestry Research
Institute at Yeizen. The Institute, established by
FPAO and OUNDP under contract with the State
University of New York, conducts research on forest
biology, biometrics, conservation, inventory,
Lanagement, gilviculture, and vield (Myers 1980;
Anonymous 1980a) . Management training assistance
nas been supplied by the U.S. MaB Program which
conducted thrae—week seminars on techrniques of
rescurce inventory and watershed management (Ledec
and Williamson 1979). Additional information on
foreign assistance pProjects appears in Appendix V.

The present organization of the Department of
Porestry follows the general framework laid out in
the late nineteenth century. Table 32 shows the
Structure arJd sunctioned strength of this Department
in 1978.

Table 32. Organization and Staffing of the Department of Porestry, 1978

Ewployee rank Number of employees sanctioned
Director--General 1

Director 8

Deputy Director 44

Assistant Director 90

Range Officer 202

Deputy Range Officer 403

Forester 1,606

Source: Min. of Ag. and For., SRUB. 1978.

The Department of Forestry carries out its functions
through 36 trerritorial forest divisgions. Sach
division develops its own long-term forest working
Plan and administers itself through a number of
"working circles®” such as: (a) Teak Selection
working circles, (b) dardwoods Selection working
circles., (c) Local Supply working circles. It ig
the tesponsibilicy of each working circle to:
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survey resources, devel-p harvesting cycles, improve
3tocks, atcend to regeneration when this is
necessary, and satisfy 1local needs for forest
products such as small t.mber and firewood.

Actual exploitation of Burma's timber resources—
harvesting and sale—is vwndertaken by a public
enterprise, the State Timber Corporation.
Previously known as the State Timber Bcard, this
body was formed in 1950 to assume the work of
disenfranchised large EBuropean firms. Sinced 1962
this state agency has operated the nation's entire
lumber industry. The present Corporation is
organized into five Ffunctional divisions: the
Office of the Managing Director, and the Departments
of Accounts, Extraction, Marketing, and
Engineering. U.s. AID currently is working with the
State Timber Corporation on a project designed to
improve teak production {gsee Appendix W,

During the decade from 1963 to 1974 the forestry
sector of the economy received Just two percent of
public funds. The Second Four-Year Plan which
followed this period raised the allocatio: to 6.7
percent. Under thke current (Third) Plan government
expenditures are down to five percent. 1In 1978 the
forestry sector contributed seven percent of the
nation's GDP while employing 1.2 percoent of the
labor force. According to Sundberg (1972), part-
time workers Predowinated, especially in logging.
To assist this sector in developing its resources
the government receives foreign assistance from the
Asian Development Bank and the World Bank (Steinberg
1979).

Plantations 23/

Nearly all of Burma's forests are allowed to
regenerate naturally. In some instances, nowever,
teak and other hardwood stands are grown on
Plantations. Especially in dry zone areas where
depletion rates are high, the government is engaging
in select:ve ceforestation by aeans of introducing
fast-growing species. In one 3uch enrichment
technique, Known as taungya agro~forestry

23Sources:

—

Sixler. 1971.
Min. of Ag. and for., SRUB. 1978.
Nao. 1974.
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seedlings of such species are planted at large
intervals on rice or corn plots. The trees thus
provide not only valuzble timber and otaer by-
products. but rehabilitate the soil used for
cropping (Ledec and Williamson 1979).

To date these artificial regneration efforts have
been of limited magnitude; average annual acea
Planted between 1962 and 1975 was about 2,800 ha.
Eucalyptus camaldulensis, teak, and  Xvlia
dolabriformis have been the main species introduced.
The productivity of these pPlantations caa be
enhanced by a combination of fertilization, genetic
selection, and favorable site selection.

Among traditional Plantation-grown trees, only
rubbe:, bananas, and other fruits have sizable
yields. Although Burma is contiguous with Malaysia
and part of the nation extends into the Malayan
peninsula, rubber Plantations are far smaller and
less numerous in Burma. Some observers have
indicated that the nation lacks the labor resources
to tap rubber trees (Bixler 1971). Wwhatever the
reasons, the nation's rubber production nas besen
extremely mocdest. Between 1961 and 1979 annual
rubber production varied but slightly, averaging
15 000 tons (cf. Malaysian rubber production, which
during this period averaged nearly 1.4 million tons
per year; USDA 1980) Both the World Bank and the
Asian Development Bank have been assisting Burma's
rubber sector; the latter supplied $ 25.3 million in
1975 (Steinberg 1979).

Banana and other fruit production figures are
presented in Table 33

Table 33. Banana and Other Fruit Producticn, 1961 to 1979

Product Production (1,000 tons)

Avg.
1961-65 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979

Bananas 173 76 187 200 225 230 232 243 245 27¢ 250

Other fruit 5.7 473 473 473 473 473 475 475 475 323 475

Source: USDA. 1980.
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Vegetative, Floral, and Grassland Communities 24/

Data on vegetative and floral communities
(excluding grasses) have not been published since
independence. Prior to that time ther:z was
considerable interest in cataloging Buima's rich
variety of floral species. The best works on the
subject are those of C.E.C. Fisher whose fifteen vear
long series “Contributions cto the Fiora of Burma®
appeared in the Kew Bulletin betwzen 1926 and 1941,
and studies by Stamp (1924) and Chatterjee (1539).
As Legris (1974) has poinced out, there exist no
recent general taxonomic surveys for the region.
For that reason :t is not p<ssible to provide a
Precise current assessment on vegetative species
other than trees.

Nevertheless, it is possible to state that Burma's
floral variety remains great, and that most orf the
species there are also found eisewhere in South end
Southeast Asia. Legris (1974, has estimated that
only 9.6 percent (1,071 species) of Burma's species
are specifically endemic. Extrapolating from that
figure, there remain more than 11,000 floral
species, including trees and grasses. A number of
these plants have economic value as sources of
medicines, dyes, fibers, and foods (Majumdar and
Banerjee 1975).

Burma's grasses have been inventoried, although tha
major survey (by Rhind) also dates froa the 194Q0s
and is therefore likely to be inaccurate. The list
of grasses compiled by Rhind, and appearing in Table
34, is incomplete, moreover; it includes few hign
altitude species and overrepresents grass flora
occurring in easily accessible locations.

In all, the nation has approximately 362,000 na of
grassy terrain that can be termed permanent
pastureland. As Section 2.3.5 has pointed out,
3urma has a substantial number of cattle. These
nerds are grazed by sedentary residents; there ars
few 1f any true pastoral nomads.

3.4 Fauna and Consgervation Measures

3urma’'s situation just south of tne dimalayas and firmly
within a tropical region assures :he country not only of a
large diversity of faunal species, bdut ialso of a sizaole

24soyrce:

wegr:s. 1974.



Table 34. Grasses
Southern rain forests:
Acroceras spp Microstegium spp
Alloteropsis spp Oplisrnens spp.
Colx spp. Saccharum spp.
Centotheca sp Sclerostachya spp
Imperata spp. Sorghum epyp.
Dettaic monsoon areas
Axonopus spp. 1. globosa
Chrysopogon soirulctus Ischaermum spo
Cynodon spp. Leersia spp.
Dicharnthium anrulatum Neyraidia spy.
D. caricosum: Ottoer:=i- 2 s,
Echinochloa crusgalli Paspalidium spp.
E. stagnira Phragmites spp.
Eragrostls urioloides Rottboella exaitata
Hemarrhria compressa Saccharum spp.
I[sackre alber:y
Northetrn wet zone:
Alloteropsis spp. Isachne glohosa
Arthraxom spp. Leersia spp.
Yothriocklog intermedia Panicum auritum
Elymrophorus sp. Sacciolexis spp.
Eragrostis uniolosdes Themedg spp.
Eulalia spp.
Dry zone (600 10 1000 mm. rainfall):
Aristida spp. * Perotis indicg
A. depresz, Rarzeburgia sp.
Bothriochioa pertusa
Chioris barbata Se:aria glasca
Cymbopogon spp. 3 2robe‘us coromandetionus
Echinochioa crusyalli S. trevisfus
E. stagming Themeda spp.
Eragrostis spp. Tragus bifforus
Heteropopon contortus Veriveria :irarmioides
Oropetium thormaevm
Hills (1,200 to 1,800 m.) (1500 to 2500 mm.):
Arthraxon lancifolixs Microstegium madus
Arundinella spp, Muhlenbergia huepeil
Chrysopogon aciculatus Panicum wasense
Coix spp. Paspalum scrobiculateon
Eragrostis remaifolia Pemisetum alopeciroides
Erianthus spp. Saccharum spontaneurn
Dalutia spp. Sporobolus indicus
‘movrata >op. Themeda spp.
\ficrvchiva wndica Thysanolaena spp.
33 izce vy e <354,
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total number of animals. As in all the surrounding areas,
fauna are drawn from Palaearctic, Aralo-Caspian, and
Ethiopian types-~the latter being prevalent, though
nurerous species can also be found in the Palaearctic zone.
Because of the many varieties of habitat associated with
Burma's diverse geographical regions, the environment has
sustained many archaic and highly specialized forms of
wildlife which have been of particular interest to
zZoologists.

Burma lies within a4 2i0gaographic/faunistic area termed
Indo-Maiaysia (Pfeffer 1974). Tuls area may be further
subdivided into coastal, inland swamp, humid forest, and
savannah zones--each of which sustain forms of wildlife
especiaily suited to the prevailing conditions of Cclimate,
soil, and 7egetative cover.

In spize of the :interest in Southeast Asian fauna, there
exists 1o single authoritacive survey of Burma's major
wildiife. The informatiorn which appears below is therefore
unavoidably incomplete and occasionally cdated. It is safe
to say, however, that in Burma as in many developing
countries development has often come at the expense of
faunal habitats and existence. In the more remote regions
of the Shan Plateau and the northern mountains, wildlife is
generaly less threatened.

2.4.1 Mammalian Fauna: Resources, Uses, and Status 25/

Par less numecous than birds or insects, Burma's
mammals nevertheless repraesent a broad spectrum of
types. The humid forests provide the most favorabie
habitats for larger species. Accordingly, there
are: anthropoid apes such as gibbon (Bylobates) and
siamang (Syndactylus) ; small monkeys; flying
squirrels (Petaurista);: giant squirrels (Ratufa,
Rheithrosciurus); unguiates guch as banteng (Bos
bantenqg or Bos sondaicus), ard gaur (Eos gaurus);

25Sour:ces: Anonymous. 1980b.
3rooks et al. 1979.
diep and Mo. 1968.
Lekagul. [963.
McNeely. 1478.
McNeely and Sinha. 1981.
Pfaffer. 1974.
Schaurte. 1963.
Yin. 1974,



Cervidae such as sambar (Cervus unicolor), muntjak
(Muntiacus muntijac) mouse—deer (Traqulus sp.);
serow (Capricornis sumatraensis); and numerous
s®all rodents and carnivores. Among the latter,
palm civets (Viverricula malaccensis), mongooses,
porcupines, bamboo rats, and squirrels are very
common. Large carnivores such as =louded leopards
(Neofelis nebulosa), bear civets (Azctitis
binturong), slota bears, and wild dogs, aitbough
endangered, continue to live in Burma's humid
forests.

Other mammals found in Burma's dry forests and
coastal areas include the water buffalo {(Bukalus
bubalis), swamp-deer (Cervus duvauceli), pig—deer
(Axis porcinus), various monkeys, and cseveral
species of aquarian nammals such asg the sea otter,
s2a-cow (Dungong dungong), and Burmese frashwater
dolphin (Orcaella brevirostris). The latter may be
found as far inlard as 1,200 km north of the
Irrawaddy delta (Thein 1977).

Tigers (Panthera :igris), which used to abound in
Burma, have been significantly reduced ir numbers.
Three principal reasons have led to tais reduction:
their skins are highly valued domestically and
internationally, their threat to settled
communities have caused hunters to pursue andg
exterminate them, and finally their customary prey
has been systematically eliminated oy hunters and
poachers. One estimate placed the number of tigers
in Burma in 1962 at approximately 1,600; 42€ of
these were said to be within reserved areas (Yin
1973). The present number of tigers 1is not
available, but it ig undoubtedly much lower and the
1978 TIUCN Red Data Book 1lists the species as
threatened.

The fate of the rhinoceros has been similar. At one
time rhinos were plentiful in humid and dry forests.
Now each of the three species which formerly thrived
(Rhinoceros unicornis, Rhinoceros sondaicus, and
Didermocerus sumatrensis) is considered endangered,
1f not extinct after generatioas of poaching (IUCN
1978; Schaurte 1968). In Burma, as in China and
india rthinoceros horn igs widely used as an
aphrodisiaec, a property which nas led to the
destruction of virtually ail of the animals
(Schaurte 1968; Lekagul 1368).

The elephant, unlike the rhinoceros and the tiger,
ls prized not oaly for its onysical f£satures, but
for its strength and intelligence. AsS a result it
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has been spared the fate of the tiger and the rhino.
Although poaching is common and firearms have
improved, the elephant'c indispensability to
Burma's teak production (40 percent are employed by
the timber industry) has assured its survival
(McNeely and Sinna 1981). Nevertheless, despite
more than a century of official protection, the
number of elephants continues to decline. In 1962
there were an estimated 9,050 elephants; by 1977 the
number may have been under 5,000. Burma appears &2
be one of the few countries where the elephant is
resisting human enaroachment (Anonymous 1980b).
Table 35 providas a listing of endangered fauna.
species.

Not all wildlife having economic value is
threatened, however. Some animals such as deer have
been domesticated by rural folk. The deer are
housed and fed, and bred for their soft hcrns. Tte
prices obtained for horns vary acccrding to species.
The most valuable horns are those of the spotted
deer (Sika pseudaxis). Others whose horns are
nmarketable ae the hog deer (Cervus fporcinus
annamensis) and the sambar. The value of the horn
depends on its age and upon the diet of the animal;
for the latter reason, horns from undomesticated
deer remain more highly prized There i3 evidence
nevertheless, that deer raising has been a
remunerative activity for centuries (diep and Mc
1968) .

Not surprisingly, the most common mammal in Buria is
cne that needs no protection. The lesser bandicoot
rat (Bandicota bengalensis), a large ground-
dwelling rodent, has prospered particularly in urban
and suburban environments. Extremely large numbers
of bandicoots are found wherever there are human
settlements~--within households, markets, grain
depots, storm drains, and all public places. These
rodents comprise a major pest because of their
consumption of grain and other foodstuffs, and on
account of their destructijve burrowing which damages
foundations, sidewalks, plumbing, and sewer lines.
The species, noreover, 13 a natural vector for
pPlague—carrying fleas (Xenopsylla cheopis). In
fecent yvears tnere have been several experiments
testing the 2ffectiveness of various todenticides on
tne pandicoot (3rooks et al. 1979). Other mammals
Suca as badgers, ferrets, and artiodactyl mammals
also frequently carry ticks, fleas, and other
Parasite-ocearing insects (Hoogstraal and Rohl 1968;
doogstraal and Dhanda 1970; doogstraal et al.
1970 .
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Table 35. Threatened Mammals

Common name Scientific name Source
I0CN F¥s

Banteng Bos javanicus X

Bat, gray Myotis grigsescens X

Buffalo, Asiatic Bubalus bubalis X

Cat, marbled Felis marmoranta X

Cat, Temminck's Pelis temmincki

Deer, Eld's brown-antlered Cervus eldi X

Deer, Himalayan musk Moschus moschiferus moschiferus X

Dog Asiatic wild Cuon alpinus X

Dugong Dugong dugong X

Elephant, Asian Elephas maximus X

Gaur Bos gaurus X X

Gibbcn Hylobates spp. X

Langur, capped Presbytis entellur X

Leopard Pantherus pardus X

Leopard, clouded Neofelis nebulosa X X

Linsang, spotted Prionodon pardicolor X

Muntjac, Pea's Muntiacus feae X X

Rhinoceros, Great Indian* Rhinoceros unicornis

Rhinoceros, Javan Rhinoceros sondaicus X X

Rhinoceros, Sumatran Didermocerus sumatrensis X X

Tapir, Asian or Malayan Tapirus indicus X X
Panthera tig:-is X X

Tiger

*According to Schaurte (1968).

Sources: FWS. 1980.
IUCN. 1978.

Schaurte. 1968.
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sources:

Avifauna 26/

B.E. Smythies, in his classic text on Burma's
avifauna, stated in 1953 that because of its
favorable situation Straddling the Himalayan,
Indochinese, and Malaysian regions, the variety of
birds is one or the world's richest for a country
that size, At <hat time, he estimated, Burma
contained nearly 1,000 species —all of them termed
palaearctic or oriental. The former are comprised
cf residwnt species found in the northern mountains.
and migratory species such as ducks and@ waders that
breed north of Burma and winter within che countrv.

Oriental birds are far more numerous and varied;
they ar= classified according to their geographical
origin-——the Indian, Indochinese, or Malaysian
subregions. Typical species found 1n the indian
subraegion inciude: Corrus splendens splendens,
Turdoides longirostris, Monticola cinclorbyncha,
Coracina sykesi, Nectarinia zeylornicue,
Brachypteryx benghalensis, Cuculus vacrius, Strix
ocellatum, Glaucidium radiatum, and Amaurornis
akoocl. Other related specias occurring within the
dry 2zone irn central Birma typically include:
Czypsirina cucullata, Pellorneum tuficeps hilarum,
Turdo:des qularis, Pycnonotus blanfordi blanfordi,
Pericrocotus erythropygia albifrons, Prinia
polychroa cooki, Anthus ~imilis jerdonji, Mirafra
assamica microptara, Athene brama pulchra, Palco
jugger, Neohnierax insignis insignis, dieraaetus
fasciatus fasciatus Butastur teesa, Streptopelia
decaocto xanthocycla, Burhinus oedicnemus indicus

and Anas poecilorhyncha haringtoni.

Most of the country, lies within the Indochinese
subregion. The list of representative species
within this area is too long to reproduce here but
it includes birds from the crders and

—

Abdulali and Hussain. 1971.
Amstutz. 1973,

Davison, 1979,

Xing and Dickinson. 1975.
?feffer. [s74.

Smythies. 1953.

m——==_, 1975,

dalters. 197s.

fin. 1370.

----- . 1977.
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families appearin

from Smythies®
species.

detailed

appendix

Table 36. Orders and Families of Birds

g in Table 36 wnich has been drawn
of existing

Ccrder Family

Passeriformes Corvidae Prunellidae Ploceidae
Paridae Muscicapilidae Fringillidae
Sittidae Pachycephalidae dirundinidae
Timaliidae Lamidze Motacillidae
Aegithinidae Campephagidae Ataudidae
Pycnonotidae Artamidae Zosteropidae
Certhiidae Dicruridae Nectariniidae
Troglodytidae Sylviidae Dicaeidae
Cinclidae Oriolidae Pittidae
Turdidae Sturnidae Burylaimidae

Piciformes Picidae Capitonidae Indicatoricae

Cuculiformes Cuculidae

Psittaciformes Psittacidae

Ccraciiformes Coraciidae Alcedinidae Upupidae
Meropidae Bucerotidae

Trogoniformes Trogonidae

Apodi formes Apodidae demiprocnidae

Caprimulgiformes Caprimulgidae Podargidae

Strigiformes Tytonidae Strigidae

Falconiformes Pandionidae Accipitridae Palconidae

Columbiiormes Columbidae

Galliformes Phasianidae

Gruifornes Turnicidae deliornithidae Otididae
Rallidae Gruidae

Charadr:iformes Jacanidae Glareolidae Vanellinae
Rostratulidae Stercoradiidae Recurvirostridae
Surhinidae Laridae Scolopacidae
Rynchopidae Charadriidae
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Order Family —

Pelecaniformes Pelecanidae Anhingidae Sulid. -
Phalacrocoracidae

Ciconiiformes Threskiornithidae Ciconiidae Ardeidae

Anseriformes Anatidae

Podicipitiformes Fodicipitidae

Source: Smythies. 1953.

Among recently investigated Burmese avifaur.l are:
monal (Yin 1970); long-eared owl {Asi¢ ctvs otus:
Abdulali and Hussain 1971); whitewinged wo d duck
(Yin 1977); great whitebelljed hecon  (Ardea
insignis; Walters 1976); barredback pheasant
(Syrmaticus humiae; Davison 1973); and Himalayan,
black-nest, edible-nest, and whiter 2llied swiftlets
(Collocalia brevirostris, C. maxima, C. fucirhiga,
and C. esculenta, respectively; Swythias 1375, . In
addition, a three-year study (l968-71) of =.: 3

of Inya Lake in Rangoon District idernif. 23

species of grebes, cormorants, dazters. herons,
egrets, bitterns, teals, kites, goskbawks, vultures,
ospreys, waterhen and other fowl, sandpipers, terns,
doves, cuckoos, owls, xingfishers, ber-eacers,
rollers, barbets, swallows, shrikes, oricies,
drongos, starlings, mynas, crows, ioras, bui:als,
flycatchers, warblers, tailorbirds, robine,
thrushes, wagtails, flowerpeckers, spar:. «3,
weaverbirds, buntings, and munias (Amstutz 1973,

Species now considered endangered are lis%ed in
Table 37.

In comparison with the very large number of spec:as
catalceged by Smythies in 1953, the list in Table 36
appears small. It should be noted that the IUCN
data are not current while the FWS informacion may
dJe incomplete. It is likely =hat the actual number
of endangered avifaunal speciez in Burma is
considerably larger. There is evidence, however,
that Burmese and other Southeast Asian birds are
very adaptive and that few are seriously endangerod
(Riplay 1968). The greatest dangers to oirds are
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the destruction of their habitats through
deforestation. and the wild bird trade. There exist
few if any figures on the magnitude of this
comserce, but the Wild Birds and Animals Protection
Act and the Burma Wildlife Protection act attempt to
control domestic and international trade in birds
and their products.

Table 37. Threatened Birds

Crmon name 5cientific name Source
IUCN FWS

Duck, white~winged wood Cairina scutulata X

Monal, Sclater's Lophophorus sclateri X X

Pheasant, Hume's (eastern) Syrmaticus humiae burmanicus X X

Pheasant, Hume's (weslern) Syrmaticus humiae humiae X X

Tragopen, Blyth's Tragopan blythii blythii X X

Sources: PFws. 1
Igcy.

3.4.3

980.
1968.

Other Terrestrial Fauna

Reptiles, amphibians, insects, mollusks, and
annelids generally prosper in the Burmese
environment. There have been no  thorough
inventories of the country's reptiles, but as in
neighboring countries, the dry forests and savannahs
contain numerous snakes, turtles, tortoises,
lizards, agamas, and geckos. At one time the swamps
were roplete with crocodilians, but mosgs species are
now enda.gered (Table 36). Among Snakes, there are
cobras (Naja naja and Naja hannah), pythons (Python

noluris and P, reticulatus), Rusgsell’s vipers

(Vioera tussellii), kraitsg (Bungarus SpPpP.), coral
snakes (Calloohisg SPP.), whipsnakes (Dendrophis
SPpP.), and about fifteen species of aquatic sSnakes.
Of these, venomous snakes are so prevalent that
durma has the world's highest Snakebite mortality
fate (Pfeffer 1974: Hdenderson et a]. 971;.
Amphibians are less common, Sut nevertheless
aumerous; frogs, toads, and scutigers are the most
ubiquitous (Dubois 1979). Table 38 identifies
threatened reptiles.
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Table 38. Threatened Reptiles

Common name Scientific name Source
TUCN FWS
Crocodile, estuarine Crocodylus porosus X
Crocodile, marsh Crocodylus palustris palustris X
Crocodile, Siamese Crocodylus siamensis X
Gavial Gavialus gangeticus X X
Monitor, Bengal Varanus bengalensis X
Pythoti, Burmese Python wol :rus bivittatus X
Terrapin, river Bagatur haska X X
Turtle, Burmese peacock Morenia ocellata X

Turtle, three-keeled Asian Geocemyda tr:icarinata

Sources: FWS.
TOCN.

1980.

197s.

Insects. of course, tbrive in Burma's tropical
environment. Many are endemic to the primary
forest, Jhere they live in association with specific
types of vegetation, and in turn, cogprise a major
dietary component of the rich avifauna. Among the
forest insects are: longicorn Coleoptera, cetonia,
buprestis beetles, cicadas, Orthoptera, and a large
selection of Hymenoptera and Lepidoptera (Pfeffer
1974).

Other insects, particularly those round near human
settlements and water resources, are less ianocuous.
Mosquitoes (Anopheles spp. and Culex Spp.) are
extremely numerous and carry malaria, filariasis,
and dengue fever--all prevalent and and thus far
ineradicable infectious diseases. Houseflies, Lot

flies (Gastrophilus equii), horse flies (Eippobosca

maculata and H. capensis), sand flies (Leishmania

donovani), rat fleas (Xenophylla cheopis), Liice
(Pediculus humanus capitis and P. humanus corporig)
abound and cransmit diseases sucn as
trypanosomiasis, dysentery, tyohoid, cholera,
tuberculosis, 2ncephzlictis, elephantiasis, bubonic
plague, typhus, and countless animal fevers {Tant

1374).

In addition to spreading infection, insects are a
major cause of crop destruction. In neignborin-
Thailand, for examplc, insects are astimated to

,..
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3.4.4

damage about 15 percent of the nation's annual
agricultural yield. Rice, corn, vegetables, and
rubber are all susceptible to insect pests. The
important species are: seedling worms wnite
borers, gall midges, harvest curworms, rice leaf-
rollers, mauve borers, green and gray leafhoppers,
rice thrips, rice bugs, and aphids (Pant 1974, .

Mollusks, particularly the giant African snail
(Achatina fulica) which spread to Burma after the
turn of the century, aiso damage crops. Other
molluscan species are generally more benign. In
lower Burma alone more than 200 species have been
Studied recently (Ray 1977). Burmese earthworms,
to0, have becn the subject of detailed research.
Although most species are harmless or beneficial,
several harbor infectious parasites (Gates 1972).

Aquatic Fauna and Fisheries 27/

In Burma, as in the rest of South and Southeast
Asia, the number of fish species is great. Although
there are no complete inventories of fish for the
ccuntry, neighboring Thailand ig believed to have
200 species, and Rampuchea neariy 200, including 36
having economic value (13 of those considered
essential; Dussart 1974). Socme of the freshwater
species, such as the numerous genera of catfish
(Siluroidea) and Cyprinidae are endemic while
varieties of cacp (Carassiug carassius) and tilapia
(Cichlidae ) have been introduced since the late
nineteenth century.

Many of the ichtyofauna are found in the couatry's
estuarine systems. The mangrove communities in the
Irrawaddy, Sittang, and Salween delta regions
provide habitats for a number of permanent and
transient species. The most commen are barramundi
(Lates calcarifer) and mullet (Mugil cephalus). The

27Sources

Anonymous. 1979.
Bixler. 1971

Dussart. 1974.

FAO. 1969.

Henderson et al. 1971.
Ling. 1969.

Meseck. 1969.
Sribhkithadh. 1969,
Steinberg. 1979.
Suratti and Menasveta. 1968.
Tranter. 1974.
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deltas also support a large crustacean population of
Prawns and crabs (Tranter 1974).

The shallow offshere waters of the Gulf of Mactaban,
the Andaman Sea, and the Bay of Bengal are well
stocked with fisn and increasingly are being tapped
for edible fish. The population, however, having
originated in inland riverine caamunities
traditionally have preferred freshwater fish.
Nevertheless, beginning in the late 1950s the
government  encouraged and supported greater
exploitation of the nation's offshore fish
resources. Through investment in a fleet of
seagoing ships, it has brought about a gradual shift
in the balance of ocean to inland fishing tonnage.
Thus, although the total catch of streams, river,
pond, and lake fish has continued to increase, an
ever larger percentage of the catch has been drawn
from the sea (Table 39).

The level of domestic consumption of fish and other
seafood3 ig relatively high. Ngapi, a seasoned
paste made of prawn or fish, is a dietary staple,
and otker fish dishes are extremely popular. In
1969 approximate consumption of fish products stood
at 18.3 kg annual per capita-—average for the
region, but about seven times the rate in South Asia
(Meseck 1969). Because of that factor and the
promise of high levels of export, the government has
continued to invest heavily in the nation's
freshwater and offshore fisheries. Administered by
the People's Pearl and Fishery Croporation (PPFC), a
public sector enterprise, Burma's fishing industry
i3 expected to overtake rice exports as the
ccuntry's chief foreign currency earner. Pisheries
development has been financed with asgistance frow
the Asian Development Bank, Japan, the United
Ringdom, Norway, and Denmark. A Japanese firm has
helped to establish the Martaban Pishing Company,
and other plans call for a tuna cannery, fish meal
and fish oil plants and cold storage facilitieg
(Siddiqui and Jeet 1978). FAO estimates suggest
that Burma's total cateh ultimately could triple
(FAO 1969; Steinberg 1979: Table 39).

The naation's shallow wacter shrimp and prawn
tesources have been studied since the 1950s (Kyaw
1956) . Initial surveys were not encouraging
(Sribnibhadh 1969), but tecent catches have been
noteworthy; in 1976-77 the shrimp and prawn catch
reached 21,000 tons (Steinberg 1979).
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Table 39. Fishing Tonnage, 1968 to 1977, and Projections

Total catch (1,000 metric tons, live welght)

1968-991! 19712 19732 19752 13772 Estim. potential

Amt. (% of tot.) Amt. (¥ of tot.) Amt., (% of tot.) Amt. (3 of tot.) Amt. (8 of tot.) Min., Max.
Inland 114.6 (272.3) 122.9 {27.8) 125.3 (27.0) 130,90 (20.8) 136.9 {26.8) 862.03 a',187.0
Otfshoce and decpsea 294.u (72.1) 319.8 (72.2) 338.1 (73.0) 355.1 (73.2) 379.8 (73.2) n.a. 600.0U
‘'otal 408.0 (100.0) 442.7 {100.0) 463.4 (100.0) 485.1 (100.0) 518.7 (100.0) n.a. 1,787.0

iller.derson et al.
“Anonymous. 1979.
3PA0.  1969.

iSteinberg. 1979.

1971.



Another promisiing source of fish production is the
exploitation of the country s sizable brackish water
resources. Under tropical cornditions the mangroves,
Swamps, lagoons, lakes, estuaries, coastal lowlands
and tidal flacts have enormous potential for
sustaining fast-growing fish 228  crustacean
species. In 1969 it was estimated that a hectare of
brackish water was capable of yieldirg 400 kg of
£ish or shrimp. Among fish, the most successfully
bred species in Southeast Asia have been Chanos
chanos, Mugil cephalus, M. tade, M. dussumieri,
Lates calcarifer, and Anguila spp.; coamercially
bred crustaceans include Penaeus monodon, P.
merguiensis, P.  seamiculcetus, P.  indicus,
Metapenaeus brevicornis. M. ensis, and
Yiacrobrachium rosenbergii (Ling 1969).

Accordingly, the stocking of ronds, lakes, rivers.
and bays with these and other editle aquatic species
has been supported by the government. By the
beginning of the 1970s Burma operated more than
3.70¢ fisheries--a ten percent increase over the
previous decade. Some 95 percent of these fisheries
are operated privately under lease to the PPEC
(Henderson et al. 1971; Steinberg 1973).

Information regarding Burma's endangered species of
fish and other aquatic fauna is rare and unavailable
to this report. In neighboring Thailand however, at
least three species of freshwater fish are
threatened with extinction (Scleropages formosus,
Pangasius sanitwongsei, nd Pangasianodon gigas).
Although it can be expected that as in Thailand few
Burmese fishermen appreciate the valie of
conservation and management, it must be stated that
Burma's rate of industrialization and develcpment
has been far more subdued than Thailand's. As a
result, there has been less pressure on the
country's aquatic fauna.

3.4.5 Reserves and Protected Areas 28/

In  accordance with long-standing legislation
governing the use of public lands and the protection
of vegetative and faunal species (see following
3ection, 3.4.6), Burma hnhas a well-developed

2830urces: IUCN. 1974.
LUCN. 1$77.
Q. .980.
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29Sources :

tradition cf setting aside and administering
reserves and protected areas. Designated as game
sanctuaries or wildlife sanctuaries, these lands
testrict or forbid hunting and exploitation. The
reserves range in size from the minuscule 88 ha
Diamond Island wildlite Sanctuary near the mouth of
the Bassein River, to the 214,900 ha Tamanthi
Wildlife and Game Sanctuary, the fourth largest
resezve in mainland Southeast Asia. 1In all there
are 25 reserves, covering a total of 717,800 ha.
Table 40 summarizes available data on Burma's
reserves. More detailed informatiom appears in

Appendix VII.

Legislation, Administration, and Planning 29/

As the previous section and Table 38 1in particular
have suggested, a number of Statutes regulating
wildlife have been in place throughout the
twentienth century Modeled after simil-y
legislation in British India, the Pisheries Act was
adopted in 1905 and followed by the Wild Birds and
Anim2ls Protection Act of 1912, later amended 1n
1329, 1934, and 1936. Modified versions of both
Acts remain in forcc today. The 1920s and 1930s also
saw the institution of the Burma Game Rules (1927)
and the Burma Wildiife Protection Act (1936). The
former is still functional waile a oodi fied version
of the latter forms the basis for the country’s
wildlife conservation policy. The Wildlife
Protection Act., as amended in 1956, permits the
establishment of reserves within which hunting is
either forbidden or restricted; it stipulates
seasons for and approved modes of hunting and
fishing; it lists protected fauna; and regulates
imports and exports of wildlife and animal products.
The Act is supplemented by the Burma Wildlife
Protection Rules (Johnson and Johnson 1977).

Governmental administration of wildlife and
fisheries is accomplished through a ministry and
several agencies. The Ministry of Agriculture and
Forestry, headquartered in Rangoon, provides the
Primary structure for setting and carrying out
policy. Supporting agencies are the Burma wildlife
Survey, the Directorate of Fisheries (within the
Ministry of Agriculture of Forestry), the People's
Pear! and

IUCN. 1374.
tUCN. £977.
Johnson and Jonnson. 1977.

1
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Table 4. Game and Wildlife Resources

Name of RReserve Gamea Wildlife Area Date of
sanctuary  sanctuary (1,000 ha) establishment

Tamanhi X X 214.9 1974
Kyauk Pandaung X 132.6 1976
Yegauk (Taunggup) X 9l1.4 *
Shwe Zettaw X 55 3 1540
Shur-0 Daung X 42.0 *
Shwe-UJ Daurg X 32 6 *
Lemro X 28.5 hd
Kyatthin X 26.9 ol
Minwuntaung X X 20.6 1972
Rahilu X i6.1l 1928
Mulayir X 13.9 1936
Maymyo X 12 7 1918
Thitson X 9.1 *
Moscos Isliand X 4.9 1924
Zaaual X 3.9 *
Byingye X 3.9 *
Kelatha X 2.5 1942
Taunggyi X 1.6 1930
Htu Lake X 1.5 *
Rih Lake X 1.0 *
Hlawga X 0.5 *
Ngwedaung X 0.5 *
Wettigan b4 0.5 *
Peikthance X 0.3 *
Diamond Island (Thamila

Kyun or Leik Ryun) X 0.1 1970

Total area 717.8

*Exact date unavailable, but orior to 1974.
Sources: IUCN. 1974.

Uy, L977.
IUCN. 1980.
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Pishery Corporation (PPPC) , the Office of the Chief
Conservator of Porests, and the Land Use Bureau.
Research and training on fauna, fisheries,
Ranagement and conservation is carried out at the
Rangoon Zoological Gardens, the Agricultaral
College and Research Institute in Mandalay, the
Agricultural Research In3titute in Gyogon, the
newly-established Porest Research Institute at
Yeizin the Porast Research and Training Circle in
Rangoon, and at Rangoon OUniversity (Johnson and
“shnson 1977; IUCN 1974; Anonymous 1980a). During
the late 19703 the government began establishing arn
Institute of Marine Science at Moulmein (Trantcer
1974).

Pisheries, as Section 3.4.4 has indicated, do
receive considerable federal attention and support.
This is due to their potential fo: earning foreign
currency; in 1977-78 fishing accounted for 1.6
percent of Burma's exports. The government hopes
that with additional development thig figure can be
increased to nearly five percent by 1982, the last
year of the current Pour-Year Plan. Other areas of
wildlife administration and conservation, however,
do not offer a potential for public profit.
Necessarily then, a capital-short economy such as
Burma‘s places a relatively low priority on
conservation. With limited expenditures it is
likelv that enforcement of Statutory violations are
restrivted to instances of reasonable loss.
Protection of commercially valuable elephants, for
example, is likely pursued more vigorousiy than
protection of tigers or rhinoceri. Never theless
local wildlife experts believe that protective
measures--even for elephants-—are inadequate and
Suggest that the 1936 Wildlife Protection Act is
archaic and needs to be revised (Durdin 1980).
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4.0 Environmertal Froblems

4.1 Envirommental Problems in Rural Areas

4.1.1

Natural Disasters 30/
4.1.1.1 Cyclones

These early summer tropical storms originating in
the South Andaman Sea form seasonally. They
generally move in a north northeasterly direction
and affect the Tenasserim coast. Infrequently
cyclones move away from the coast and then curve
back east. Having picked up force over the sea,
thesec storms, character:zed by heavy rains and high
winds, are capable of causing serious destruct-ion.
The most serious cyclone in recent vears hit the
northern Arakan coastiine in May 1968. The storm
claimed 1,070 lives and over 61,000 victims (U.s.
AID 1980).

As of 1979 Burma had no central Plan for minimizing
the hazard and damage caused by cyclones. Instead,
efforts are improvised- radio stations broadcast
warnings, and thoa govermment mobilizes a task force
which includes medical and first aid personnel (U.S.
ATD L379).

4.1.1.2 Floods

Because much of Burma lies in a zone wiich receives
high annual rainfall which is intensely seasonal,
and because the country 1s drained by several large
rivers, the lowlands chronically are prone to severe
flooding. During one pParticuvlarly wet season in
1965 the Sittang overflowed its banks and displaced
a half million persons. In 1974 all the areas cf
central Burma along the courses of the Chindwin,
Irrawaddy, and Sittang Rivers were flooded in a
catastrophe affecting an estimated 1.4 aillion
residents (U.s. AID 1980). Table 41 irdicates
Daximum river flood levels.

AS 1n the case of cyclones, the Burmese govecsnment
has no standing Plan to mitigate the effects of
£loods. Instead in the event of disaster, =ne

3°Sources:

Chhibber. 1937sS.
Koteswaram. L974.
Roberts et 1l, 1968.
UNESCAP. 1978.

U.S. AID. 1979a.
U.S. AID. 1980.
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Table 4l. River Ficoding

m ares

Neans of rivar st gaging station ;:-p Ootwe
o kw ~lr

M 12564 5,440 9 Juty 1928
Zewyyi 4087 1.980 24 Sep. 1949
Paung luong 2877 1,730 Oct. 1926
Merktite Lake 820 4,000 4 Nov. 1938
Nysungyen ~ Minhie Tenk 1200 6.000 S Mey 1920
Thioon 378 510 1917
Sekin 2,100 5.208 8 Oct. 1948
Mon 5310 8,380 8 Oct. 1948
Man 1.500 807 25 Oct. 1950
Cheungmegyi 3424 4,110 20 Oct. 1913
Yrnwe 912 2,000 1937
Pegu 2200 1219 1928
Irroweddy 380,000 43,700 1877

Source: Var der Leeden. 1975,
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Council of Ministers, the nation's nighest executive
body is empowered to institute emergency measures.
The primary agency responsible for disaster relief
is the Department of Relief and Resettlement within
the Ministry of Social wWelfare. In purely local
emergencies, power is vested in the State Councils
and Township Authorities. At the district and
township levels disaster management is left to the
Executive Committees of the People's Councils. At
each level, however, the government frequentiy
appoints special task forces co deal withn major
disasters (Robinscn 1980).

The late summer monsoon rains can be extremely
intense. Along the non-deltaic coastlines, for
example, rainfall measuring over 350 mm in a 24-hour
period bas been recorded. Ialand, flooding results
@ore from prolonged rainfall than from short bursts.
In the deltaic lowlands heavy rain associated with
typhoons and low pressure waves are particularly
damaging to the autumn harvests.

In these regions, especially the rice Aroducing
districts of Pegu and Toungoo, flocding is a serious
annual problem. RBach year approximately 2 million
nectares are severely floocded while another 3.25
million ha are moderately inundated. In an average
year three quarters of a million ha of rice land are
lost to flooding (Henderson et al. 1971). Beginning
in the 1960s the gove.nment undertook a secies of
flood control projects, mostly constructing dJdams
along the Irrawaddy and Sittang Rivers. These dams
are also intended to serve as irrigation schemes.
The Lower Burma Paddyland Development Project,
currently underway, is the most ambitious such
undertaking. Wien completed, it is expected to
protect 75,000 hLu of arable land in the Irrawaddy
delta region (UNESCAP 1978).

In addition to destroying property, displacing
residents, and ruining crops, recurrent flooding has
depleted Burma's soil resourcas. In the hilly
regions where snr1fting agriculture has Dpeen
dominant, torrential rain has washed away much of
the shallow topsoil Ercsion will be examined in
greater detail in Section 4.l1.2 nelow.

4.1...2 Drought

As Section 2.1.3 on climate has :ndicated, zhere is
only one region 1n Burma whirn =an be properly
termed "dry." This central zone IeceLlves lesgs than
1,000 mm of annual precipitaiton (Fig. 6b), mostly
during the summer monsoon season. Not surprisingly
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4.1.2

h
3*Soucces:

then this area is subject to periodic drought.
Because of the chronic shortage of water in this dry
Zone, cultivators have irrigated the 1land for
centuries and rendered it productive. There remain
extensive areas, however, which are not served by
irrigation systems and these zre subject to drought.

4.1.1.4 Earthquakes

Except for the Shan Plateau, Burma lies on an
unstable portion of the earth's crust. The bedrock
has been folded by a continuing series of
ear thquakes. The capital city of Rangoon itself
experiences minor quakes at ieast once a year.
Inland there is evidence of serious tremors and
quakes dating to the late 18ta century. Other
violent earthquakes have been recorded throughout
the country in 1839, 1843, 1855, and on several
occasions during the early part of *his century
(Chhibber 1975). The most serious ear thquakes
within the past decade struck Pagan, a historic site
between Magwe and Mandalay on the banks of the
Irrawaddy. Mcst of the towr's thousand of abandoned
pPagodas were destroyed.

4.1.1.5 Volcanoes

Burma at one time abounded with active volcanoes.
The country was considered the classic case for
study of mainland Southeast Asian volcanoces. During
the Tertiary there were ten active volcanic centers
lying on the Shan Plateau, the central belt, the
Arakan Yomas, and the Arakan coastal strip.
Although some of the volcances are associated with
kot sprinGgs, none are now considered active and
there have been no eruptions during this century
(Chhibber 1975%).

Deforestation, Erosion and Misuse of Land 31/

Burma is in the precarious position of possessing at
once vast expanses o. exploitable foreign currency

Angladette. 1974,
Boonkird. 1968.
Dentan. 1963.

Gill. l968.

Hafner. 1977.
Rermode. 1953.
Miller et al. 1978.
Miller et al. 1979.
NAS. 1979
Ranjitsinh. 1979,
Sabnasri. 1968.
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vielding forests. and a mountain forest culture
which 3till engages in shifting cultivation
(taungya). Pigure 25 is drawn from aerial photos of
a portion of the Shan Plateau in Thailand Jjust
across the Burmese border. It illustratas Cclearly
the measurable growth of shifting cultivation in
this @ountainous region. The dark areas, which
Cfepresent areas brought under cultivation, were
formerly forested.

While deforestation is not uniformly pronounced
throughout the country, the remote areas inhabited by
Naga. Chin, Karen, Shan, and other non-Burman tribal
Peoples all are affected by taungya (Dentan 1968) .
Fortunately for the Burmese timber industry, most of
~e valuable teak stands are not in areas wost
heavily subjected to thiege slash-and-burn
techniques. Nevertheless C.W.D. Rermode, an expert
on Buraa's teak resources, observed in 1958 that
Some teak stands were being lost to taungya. Exact
figures of the amount of forested land consumed by
the practice are not available, but according to one
estimate perhaps two thirds of the country's
tropical moist forest has been converted tc other
purposes (Sommer 197S).

Although taungya farming undoubtedly is destructive
to timber, vegetative cover, and topsouil, more
Sympathetic observers have pointed its positive
aspects. The crops grown, for example, feed not
only the numan population, but also birds,
ungulates, rodents, and insects- many of these
animals being beneficial to the ecology and the
human environment. The hill peoples morever, raise
domesticated aniials which serve as prey to forest
Predators, and distribute seeds of edible fruits

berries and vegetables (Zckholm 1979; Gill 1968) .

Some recent theoretical approaches to environmental
destruction such as Hafner s 1977 study of
Thailand, have stressed the need to appreciate
indigenous cultyral perceptions of the environment.
According to cthese formulations, deforestation by
fesident populations caa be seen in a broacer
ecological context which highlights the beneficial
ASpects of seemingly destructive sehavior.

8ut 1f the valuaole teak Zorests generally have been
spared {:om taungya, they have not escaped a second
threat: iliegal and extralegal commercial
exploitation. Local enterorises somet:mes extrace
q0re  timoer than theirr quotas permit depleting
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hardwood stands more rapidly than authorized.
Regeneration is also impeded by iilegal cropping on
cleared areas, a practice which stripe soils of
their nutritioa and prevents native trees from
returning to their habitats. Oversized openings
sustain an additional problem: they permit the
growth of rapid growing fire-resistant weeds such as
Lantana camara. Eupatorium odoratim, Mikania
scandens, Cassia tora, and Strobilanthus collosus.
These plants cover the ground, use up available
water, and choke young trees and grasses (Ranjitsinh
1979).

A third cause of deforestation i3 natural fira,
Quite apart from the deliberate incendiary
techniques employed in taungya, forests ara often
decimated by fire. Stands of teak, other hardwusds,
ard commercially exploitable evergreens are
frequently prevented from advancing beyond pre-
climax state because of annual surface fires
(Reradle 1953).

Forest fires, whether deliberately set or natural,
have several ecologically damaging consequences. In
addition to the obvious loss of timber resources,
fires affect 30il quality and availability, water
runoff, infiltration, and percolation. Erosion
nearly always accompanies the loss of fotast cover,
and this has been shown to be especiaily true for
Southeast Agia's deforested teak regions With
trees felled or burned, rich topsoil is washed away
by rain or blown away by wind and permanently lost.
The high silt coatent of Burma's major rivers
attests to this phenomenon (Angladette 1974).

An early (1960) study of teak forests in neighboring
Thailand obtaired the following conclusions
regarding the effects of fires on runoff: (1) on
teak plantations runoff in burned plots was five
times that of unburned plots, and sediment was 14
times as much in burned plots; (2) in natural teak
forests on sandy loam or shale, runoff and sediment
were nearly twice as large on burneqd plots; (3) in
natural teak forest on Limr.srone soil, runoff was 33
percent greater and sediment 2.7 times as high on
oburned plots: and (4) L1n drcy dipterocarp forest on
lateritic soil, runoff on burned plots was 20
percent lower, and sediment was 40 dercent higher
(Boonkird 1968).
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4.1.3 Pesticide, Herbicide, and Pertilizers Use 22/

Because manufactured insecticides, lar®2cides,
rodenticides, and herbicides generally need to be
imported and paid for with scarce foreign cHrlency,
their use is not prevalent in Burma. whea such
chemicals are cmployed, however, their effeCtg are
often hazardous to handlers of the subStapces,
potentially barmful to surrounding populations, and
detrimental to the environment

It has been skown that because tropical crOpP3 are
grown in closer association with natural vegeétation,
the introduction of artificial pesticid®s and
herbicides poses even more serious problems than in
temperate regions (Conway 1968). Three additjonal
factors have increased the potential ‘amage °f guch
chemicals. Pirst there has been litti¢ Jocal
research on their use and consequently, not 2hough
is known about the effects of specific agéntg on
particular regional environments. Second, trajining
facilitias are insufficiently familiar wjth
integrated and biological pest and weed mandgement
techniques (Pant 1974). Solutions to infeStation
problems are therefore too frequently short-Sighted
and inefficient Pirally, the shortage of Capjital
combined with the absence of requlations go¥2rping
lmport and utilization of substances proves to be
hazardous in the U.S. and elsewhere has leg to
widespread indiscriminate use of such matériajs.
For example, endrin, aldrin, DDT, lindane, and other
chlorinated hydrocarbons have each been suspefded by
the U.S. Environmental Protection Agency (EPA) and
are no longer employed by U S. agriculture- Yet
these chemicals are used in Burma to enhancé mgajze
and oils~ed production, and wherever insecticjdes
are applied. During 1975-80C an estimated 60 Pelcent
of the chemicals used on maize and oOilseed Crops
were chlorinated hydrocarbons (Glass 1981). U.s.

32Sources:

Aye. 1978.

Brooks et al. 1979.
Conway. 1963,
Glass. 1981,
Meijer. 1968.

Pant. 1974.
Self and Tun. 1970.
Thant. 1978.

0.S. AID. 1981b.
Yadava., 1978.
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AID, in a current project designed to improve
production of these two crops is attempting to
convince the government to consider the long-term
hazards of pesticide use (U.S. AID 1981ib).

Overall figures for current insecticide and
herbicide use are not available, but in 1968-69
Burma used 227,000 kg of powdered and 13,600 liters
of liquid insecticide-—zll of it imported. ‘There
were indications in the early 1970s that
environmental concerns led tc a reduction of
insecticide use, but no figur=s were available to
substantiate this claim {Henderson et al. 1971).

Regidual larvicides have also been emploved to
control populations of malarial vectors. Stagnant
polluted waters within and outside major residential
areas have been the targets for these
organophosphorus larvic:des and oils. These
substances are extremely toxic and remain so for a
week to 100 days. The persistence of toxicity is,
in fact, a desirable quality from the point of view
of its effectiveness against mosquito and other
insect larvae. But this feature makes the chenmicals
hazardous and a source of pollution. When applied
to concrete and earthern drains, and to pit
latrines, the chemicals percolate into the soil and
can infiltrate drinking water supplies. 1In view of
the pervasiveness and seriousness of the malarial
problem, application of larvicides remains one of
the few effective means to combat the spread of
infecting organisms (Self and Tun 1970).

Besides insects, bandicoot rats are perhaps the
major faural pest. As Section 3.4.1 has discussed,
these vermin are a major source of disease, both in
rural and urban areas. Beginning in the 1960s
studies were conducted to evaluate the effects of
various anticoagqulant rodenticides. Tn 1979 a field
study in Rangcon assessed the susceptibility of
Bandicota bengalensis to such toxins. The research,
however, did not congider the potential hazards of
these rodenticides. Given the enormous population
of bandicoots and other rats, large-scale
eradication programs could introduce high levels of
rodenticide such as brodifacoum difenacoum

coumatetralyl, diphacinone, and warfarin into the
soil as the burrowing animals succumb to these
poisons.

Another potential chemical pollutant whose impact on
the Burmese environment has Yyet to be examined 1.s
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fertilizar. There are indications that use of these
substances is now increasing after dropping
substantially during the 19608 {Henderson 1971;
Steinberg 1979). Generally, however, artificial
fertilizer use on Burmese rice {the principal
fertilized crop) remains below use in other
countries (Framji 1977). Organic fertilizer, in
fact, appears to be more popular than manufactured
fertilizer. Most of this is made up of animal
manuzre and crop residue. Appendix III lists levels
of rartilizer use. Nightsoil is not commonly
emploved as fertilizer; Burmese farmers disdain upon
its use, though Chinese farmers tend to apply it to
vegetable plots. However, there has been a growing
trend tc apply untreated urban refuse and sewage to
suburban crops. Such fertilization naturally
introduces both chemical aid organismic pollutants
(Thant 1978; Yadava 1978).

4.2 Environmental Problems in Urban Areas

4.2.1 wWater Contazination and Infacticus Diseasge 33/

Sections 2.2.4 and 2.2.4 have already described the
states of vpublic heslth, the availability of
drinking wace:, and sewage disposal. Pigures for
the number of persons with access to those
facilities remain markedly low (17 percent and 33
percent, respectively; Table 7) and for that reason
waterborne diseases continue as a serious
envirommental problem.

Although access to safe water and sewage treatment
is higher in urban areas than in the countryside
(Table 7), it is in the cities that the most serious
infectious diseases are spread. With the exception
of trachoma which afflicts large numbers--in some
regions, a majority--of rural persons, most of the
prevalent waterborne infections appear in cities and
towns (Kyaw et al. 1978), Except in wealthy
neighborhoods, drinking witer is denerally
untreated and contaminated, sewers are often open or
nonexistent, and rivers and canals f{requently are
used directly for disposal. dunan disease

33SOUICES :

Henderson et 2l, 1971.

Kyaw et al L978.

Martinez Dominguez et ai. 1980.
Self and Tun. 1970.

Than et al. 1980.
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organisms, present in fecal and urinal matter are
then reintroduced into the envirciment and continues
the infectious cycle (Johnson and Johnson 1977).

Malaria, perhaps the most ubiquitous disease has
been under assault since the early 1950s. Since
then the government has sponsored efforts to
eradicate the vector both directly. by spraying DDT,
and indirectly through the use of larvacides (Self
ard Tun 1970). As in neighboring countries in South
Asia, thegse efforts at first were moderately
successful and the incidence of malaria fell. But a
ombination of decreased conirol measures and new
resistant st-ains of mosquitoes has brought about a
fesurgence in the incidence of disease (U.S. AID
1979b). 1Its occurrence is lowest along the coastal
areas and in the central pPlains, and highest in the
towns of the Shan Plateaa and the Chin hills (U.s
AID 1980b).

While spraying insecticides and larvacides has had
SCme measure of success, the greatest impedimen: to
effective control is the Erevalence of open sewers
and reservoirs, sStagnant pools, defective plumbing,
and flooded lowlaads. These and other accumalations
of water have served as breeding grounds not only
for Culex pipiens fatigans, the malarial vector, but
for flies and othar airborne insects which transait
bacteria, viruses, parasites, and other infectious

isroorganisms. The diceases caused by these agents
(dysentery, poliomyelitis, and dengue haemorrhagic
fever) have been especially serious in Burma s large
metropolitan centers. Outbreaks of these illnesses
are particularly common during the monsoon season
when heavy rainfall causes water storage tanks,
Sewers, rivers, and ponds to overflow.

As Section 2.2.4 has indicated, medical facilities
have been gradually improving over the past few
decades. The Ministry of Health, through its major
organs-——the Directorate of Health Services, Burma
Medical Research Council, National Health
Laboratories, and the Union of Burma Applied
Research I[nstitute--hava attempted to raise the
general health standards while conducting research
on the nation's major infect.ious diseases (Henderson
et al, 1971). A current program supported by
UNICEF, WHO, and U.s. AID is aimed at further
improving primary health care facilitias (see
Appendix V). To date, however, it appears that the
thrust of Burma's Public health efforts is aimed at
treatment and care. Jdntil major steps are
undertaken to prevent thespread of disease by
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eliminating water babitats of carriers, prospects
for improving the Population’'s health remain
limited,

4.2.2 1Industrial pollution 34/

Very little information exists concerning
environmental pollution caused by industrial
activity. Manufacturing, the largest component of
the industrial sector (71 percent in 1979), wmore
than doubled between 1971 and 13977 (Anonymous 1979).
But although its shara of the gross domestic product
(GDP) has qgrown from eight to ten percent since
19¢€0, manufactucing has not Kept pace with the
growth of the GDp during the past decade (World Rank
1981).

Burma's major industries include: Cigarettae,
Cement, soap and textile manufacturing; salt,
sugar petroleum, and kerosene refining; and
processing of timber pulp focds, beveragcs, and
agricultural products. The plants, facteries, and
facilites engaged in these activities are generally
situated in urban centers or along rivers. There

pProducts in the most econocmical fashion. Althuugh
Burma cannot be termed an irdustrialized nation and
its Banufacturing output is limited, residents of
Rangoon, Mandalay, and some of the cities in the
deltaic region may well be subjected to dangerous
chemical pollution. In neighboring Thailand for
éxample, sugar refineries along the Mae Klong River
discharged so much effluent that local fisheries
were nearly destroyed. Paper mills, vegetable and
palm oil refineries, and food canneries in bot;j:
Thailand and Malaysia have produced similar damage
and affected public health. That such incidents
have not been documented in Burma is primarily a
reflection of the nation's persistent insularity
(U0.S. AID 1979b) .

Industrial pollutants can be found in the air, water
supply, soil, and food produczs. There jis 2vidence,

T et rra—— s eemm.

3“‘Sources: Haves. 1979,
Jonnson and Jonnson. 1977.
Suzuki at al. 1972.
U.S. AID. 19814.
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for exampie that toxic lead-containing industrial
effluents discharged irto rivers and streams have

“infiltrated urban water supplies (Johason and

Johason 1977). Occasionally, unsanitary conditions
in food processing plants aifect edible products.
In one documented instance, canned fish imported
from Japan was contaminated with metayl mercuric
chloride whose source was the dumping of mercury by
a Japanese firm into a bay The dumping continued
from as early as 1953 to 1971. Although its effects
on local residents were well publicized, it js pot
generally known that contaminated fish products were
canned and exported. A 1972 study showed that
consumers of these fcods in Burma, pacticularly
Japanese immigrants, suffered from mercury
poisoning (Suzuki et al. 1972 .

4.3 Environmental Management Problems 35/

4.3.1 Communications

The first and perhaps the most meaningful barrier to
environmental Mmanagement in Burma is the problem of
inadequate facilities for communications. Due to a
combination of bistorical political, and financial
factors, and the country's transportation
infrastructure, postal, telephone, and telegraph
networks suffer from shortages and disrepair.

two decades to participate jip regional and
extraregional dialogue and exchange has left Burma
not only isolated, bLut lagging behind other
developing nations in matters rtaining to
development and environmentalism.

Virtually all of the country's facilities for
ground, river, and air transport were developed
during the colonial period. The railways, for
example, were introduced by the British and
eventually linked the Irrawaddy delta to Myitkyina
and Lashio in the North. But the 4,300 km of track
now in place is esdsentially the same length wnich

3SSources:

Anonymous. 1979.
denderson et al. 1971.
Jonanson and Johnson. 1977.
Ofosu-Amaah and Gruppe., 1931.
Shane. 1978.

Silverstein. 1979.
Silvecstein. 198].
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existed prior to World war II. Postwar work on the
rail network was almost exclusivaly devoted to
replacement and repair, not on extension. Burma's
well-developed inland waterway steam transport
service gimilarly has existed since the early
British period. Roads have been extendec into hill
regions, but many remain unserviceable due to the
effects of bad weatner and insurrection. Secondary
roads are particularly lacking, but shortages of
funds deter large investments in rcadbuilding.

Since independance government efforts have been
aimed at public control of transportation, rather
than at extending existing networks. Accordingly,
the Ministry of Transport and Communications now
operates the Burma Railways Corporation, the Road
Transport Corporation, the Inland Water Transport
Corporatior,, and the Burma Airways Corporation, all
state monopolies. In general all aspects of the
transportation system are overburdened and
therefore inefficient and unreliable. Breakdowns
are frequent, as are shortages of vehicles, spare
parts, materials, and trained personnel. These
conditions impede public educaticn, administration,
and enforcement of envirommental issues.

The situation regarding communications is similar.
Mail and telegraph services remain the chief modes
of transmitting information. The former is subject
to the difficulties created by inadequate
transportation facilities, while the latter employs
outdated equipment which transm:.:3 signals over
lines frequently in need of repair. The 277
telegraph offices around the country serve as the
best meansa of sending rapid information. Telephones
are few and mainly concentrated in Rangoon (72
percent). Radio service is considered very poor and
until recently there was no television. In June
1980 Burma implemented color television service
(Silverstein 1981). Transmigsion is over a series
of aicrowave stations in  Rangoon, Mandalay,
Tanuggyi, Akyab, and Bassein. Despite this lates:
innovation it cemains difficult to transmit ideas
anrd messages in Burma.

The most serious communications problem relating to
énvironmental wmanagement may well be Burma's
persistent unwillingness, naneil recently to take
vart in international fora, conferences and joint
research. Throughout the 1960s and 1970s tne
country was unrepresented at reqional scientific and
2ducational gatherings. Simultaneously zesgearen
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4.3.2

conducted in Burma often remained unpublishaed or
inaccessible. In effect scientists, techniciang,
and administrators were cut off from developments
elsewhere. Even with neighboring nations who
éxperience similar environmental problems, the
Burmese government has resigted cooperative
ventu-es, showing no desire to join the Association
of South Bast Asian Mations (ASEAN) or other
regional associations (Silverstein 1979).

Finally, as Sections 2.2.1 and 2.2.2 have pointed
out, Burma's is a multietbnic gociety. Various
Tommunities speak digtinct languages and behave
according to individual cultural perspectives. The
government's continuing attempts to integrate the
nation's resident populations have met with little
success. Non Burmans generally view Burmans
suspiciously and are not easily induced to cooperatsa
with central cbjectives Any efforts to reduce or
mitigate environmentally detrimental practices such
as shifting agriculture and its resultant
deforestation face inherent difficulties on account
of these socio-ethnic considerations The
antigovernment insurrections which have continued
for more than two decades are manifestations of
deep-seated cultural differences and are themselves
responsible for causing measurable envirommentai
damage (Silverstein 1979; 1981).

Training Facilities

Previous sections on mining, energy, irrigation,
agriculture forestry, wildlife, and fishing have
identified a number of institutes academies, and
agencies which engage in education, research, and
training. Some of these institutions were
established during the British period, others since
independence; most are public, some private. But as
a whole, they are tco few, too poorly staffed, and
inadequately funded to train sufficient numbvers of
extension agents, foresters, game and fish wardens,
Blne supervisors, environmental lawyers, and the
newly developed cadre of environmental
professionals needed.

8Y restricting the penetration of foreign ldeas,
advisors, and technicians, the government has
inpeded the natural development of institutions and
programs. Furthermore, training facilities which
exist are designed to increase capabilities in
fields that are readily applicable, and whose
products are marketable. for that rteason, most
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training programs related to the environment are
aimed at commercially valuable resources whose
exploitation would benefit the economy. Chronic
scarcity of capital precludes large investments in
sectors which are perceived to be of mere academic

interest.

Policy, Legislation, Enforcement, and
Administration

As in most of the "poorer developing countries®
(Ofosu-Amaah and Gruppe 1931), there has been little
or no attempt by the Burmese govermment to adopt an
integrated approach to managirg the nation's
envirommental resources. Much like the nation's
response to cyclones and floods (Section 4.1.1), the
state's efforts in this regard are reactive, ad hoc,
and piecemeal. With continued deployment of 160,000
soldiers in the field, nearly a third of the budget
is spent on defense (Silverstein 1981), thereby
relegating environmatal concerns to a relatively
low priority.

There is no overall central pPlan to deal with these
concerns. In the abgence of such a policy, concrete
action is difficult to achieve. Legislation
protecting environmental resources does exist
(Appendix IV), but it is archaic. Virtually all the
statutes date from the colonial period and only a
few have been amended since independence. Burma,
which at one time was ahead of its eastern neighbors
in this respect has not kept pace with developments
elsewhere. And when this issue was addressed at a
1577 regional conference on envirommental law, Burma
was characteristically unrepresented.

Although there have been indications that Burma's
rulers are seeking to expand the nation's
international contacts and open the country to
foreign specialists and vigsitors, there is little
likelihood that these developments will lead to any
immediate adoption of environmental laws. Increased
contact with the outside world may however, improve
the prospects for adhering to accepted international
standards governing the use of hazardous substances
ard kncwn pollutants. As Burma accepts more foreiga
asgistance for its development schemes, it will be
required to submit to Pressure from donor nations
and consortia. U.S. AID's attempts to limit use of
toX1c 1nsecticides in its current maize and Oilseeds
project is an example of such a case (Section
4.1.3).
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Scarcity of data prevents any conclusive assessment
of the effectivenecs of current measures to enforce
existing statutes. In this regara, conditions in
Burma are similar to those in other developing
societies. Lack of manpower, insufficient capital,
interagency competition, and conflicting directives,
legal ambiquities, uncertain jurisdiction,
insufficiently harsh Penalization, administrative
inefficiency, local corruption and hostility toward
central government officers, difficulties of travel
and communication, public apathy and insensitivity
are the most common obstacles to effactive
enforcement of environmental legislation (Ofosu-
Amaah and Gruppe 1981;.
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Table 1. Vital Statistics

Source
Total population, 1980 (millions) 34.1 b
Population density per sq km, 1980 50.4 b,c
Population density per Sq km of cropland, 1980 341.0 a,b
Percentage of population in urban areas, 1980 27.0% ¢
Urban population growth rate, 1970~-80 3.9% ¢
Average annual pupulation growth rate, 1970-79 2.2% ¢
Crude birth rate per 1,009, 1979 37.0 c
Total fertility rate, 1979 5.3% ¢
Crude death rate per 1,000, 1979 14.0 c
Life expectancy at birth, 1979 54.0 c
Infant mortality rate p2r 1,000 live births (0-1
year), 1975 55.8 b
Population per physician, 1977 5,120.0 c
Average daily caloric intake, 1977 2,286.0 c
Percentage adult litezacy, 1976 67.0 c
Per capita share of GNP, 1979 (U.S. §) 160.0 c

Pable 8, Section 2.3 above
.S. AID. 1980a.
SWorld Bank. 1981.

L46



Table 2.,

MWWMWAWMMWMW
1980 10 1981 (Poouichon 0 mouseNds, ram in oercent)

i Auwazye araat
Yeur Pogacistion i Ygr Popwimias Paric:: sowdy ran
1930 17,977 197&4 29,7¢0 15%0-15 1.9
1933 19,882 1973 30,682
1960 21,728 1976 3,228 193360 2.0
1963 26,147 177 22, 1980=45 2.1
1, v
1970 27,078 1978 %8 1965-70 2.3
m 77,718
1972 3,378 197%0-73 2.4
FROJECTED ESTIMATES gz ﬁgg 1975-30 2.4

* 198081 2.5

1973 29,059 1961 38,289

NOTES: lm-n-s..ac-n.unum-.

Ires U5, sedim wriast prejection seirtes (U.2., 1977, ctable l-a).

Source:

U.S. Department of Commerce.
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Table 3. Economic Characteristics, 1379

Gross National Product (GNP), 1979
Total (millions of U.s. $) 5,264.0
Per capita (U.S. §) 160.0

Gross Domestic Product (GbP), 1979

Total (millione of U.S. §) 4,950.0
Agricultural sector, total (millions of U.5. §) 45.0
Agricultural sector, growthk rate (1970-79) 3.9%
Industrial sector, total (millions of U.S. §) 14.0
Industrial sector, growth rate (1979-73) S5.4%
Manufacturing subsector, total (nillions of U.s. $) 10.0
Manufacturing subsector, growti rate (1970-79) 5.0%
Services sectcr, total (millions of U.S. §) 41.0
Sezvices sector, growth rate {1970-79) 4.3%

Structure of Labor Porce

Agriculture, 1979 67.0%
Industry, 1979 10.0%
Services, 1979 23.0%

Source: World Bank. 1981.
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Table 4. EZconomically Active Population, 1975-76 and 1976-77

(oficial estimatag~—"000}
1973/76 1976{77
Agricultare, husting, forestry and Bnhing . 8,238 8,400
ity. gas and water . . . . 4 T

Qmmﬂm . . . . . . L6 16;

;nde. rsctaurants ﬁ hovels L. . . x.oéé 159

TEnsport, storage commaications . . 4L 4258
Fioaocing, intarancs, rmal cetuta and buziness

ervces o and’ . - . 551 733
Ccmmmmy. socaal m&l ervices -

Activities not adequately described . . 536 548

Torar . . . . . 11.933 12,363

Source: Anonymous. 1979,

Table 5. Annual Budget, 1975-76 and 1976-77

(miﬂionkyu:.-\pﬂutm!::&;;mq

Rxcxirrs 1975/76 197677 Exrniorrone 197576 197677
Rsv-m.(a:nec'pn) . . 1.85%9.9 2.494-5 Carrent expenditure 11.807.8 14.7%3.2
Currens account . . - | 10,366.7 13,7777 of whick: )

Capital acooaqnt . . . 4.3 333.6 Ecotomic entarprives 504.2 64,7503
Debes . . . . . 7.0 - 8.7 Trade . . 4071.0 Le77.7
Loans and advances . . 16.8 2.9 Socind weifars 8¢3.1 976.7
Savings . . . . —~ — Natioral defenca 816. 1.008.2
Transport wd commne-
ratoos . 586.0 747.1
Cau_tn.x:aoa . g7x.5 ;52.7
Adnministration 15.4 .7
Capital accouat 772.6 1,704.9
of whick:
Mincs I24.1 173.5
Indostry 122.3 504.6
Traasport wnd cormmun-
icstions . 138.4 234-1
Agncultore . 1%0.6 374.2
Administration 237.2 417.9
g:bama . 20.2 90.8
. . 366.9 450.1
Contnbatiras . 70.5§ 0.
Loans and advances 47.0 88.0
Savings . . 9.3 .2
Tortas . 12.284.7 16,077.4 TorasL . 13,054.3 17.317.7

~1
0

sourze: snoavmous. L
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Appendix II. Mineral Deposits

Pigure 1. Antimony
Pigure 2. Barite
Pigure 3. Chrcmita
Figuire 4. Copper
Pigure 5. Pluorite
Figure 6. Iron
Pigure 7. Lead
Figure 8. Manganese
Figure 9. Tin
Pigure 10. 2Zinc

Source: Goossens. 1978a.
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Fiqure 5. fluorite

sourcze: So0ossens. 1978a.
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Manganese

Figure 8.

Goossens. 1978a.,

Source:
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Appendix ITI. Pertilizer und Pesticides Use

Annual Pertilizer Consumption by Type, 1948 to 1928
Pertilizer Conswmption, 1962 to 1386

Available Pertilizer Supply, 19685 to 198§

Annual Consusption of Insecticides on Maize and 01il
Crops, 1976-1980

Acres of Maize, Groundnut and Sesamun treated with
Pesticides, Insecticides, Pungicides and Rodenticides
in 1976-7" and 1377-78 Cropping Season

insecticides used in Burma on Maize and Crops durinrg
the 1979-80 Cropping Seascn

Status of Pesticides Currently used on Maize and 0il
Crops in Burma
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Table 1. Arnual Pertilizer Consumption by Type, 1948 to {968

TYpes of Fertilizer

Amount used annually

1548--1953 1963-64 1967-68
Nitrogenous (100 tons N) 1 50 200
Phosphate (100 tons P20s) 1 10 10

Source: Angladette. 1974.

1



Fertilizer Consumption, 1962 to 1986

Table 2.
(Met=ic Tons)

Year Uree TSP MOP
ACTUAL MT MT MT
1962-63 7,642 3,921 -
1963-61 8,769 b, 322 -
l96ﬂ-6$ 11,956 7,398 -
195€6-67 9,121 6,391 83
1967-68 18,641 6,703 396
1958-62 37,745 13,814 r19
1968-70 27,845 8,076 586
1970-71 26,554 9,142 276
1671-72 59,1562 38,918 2,254
1972~7R 69.119 32,706 12,418
1673-72 19.3£8 9,517 1,174
1974-75 83,269 17,518 2,087
1975-76 92,327 23,954 2,459
1676-77 33,389 14,937 2,125
1977-7¢ 108,636 23,727 2,333
197875 156,743 29,252 5,028
1¢7¢.80 131,452 5,087 3,627
1550-81 178,379 56,515 L,615
YROJECTEDL=
198182 248,000 93,000 21,000
1682-83 268,000 105,000 22,000
1983-84 306,000 111,000 34,000
1988-85 309,000 116,000 34,000
168536 316,000 125,000 L4 000

/. Based an actual and expected supoly,

demand which is much higher.

source:

J.s.

AID.
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Table 3. Available Fertiljizer Supply, 1965 to 1986

Deczestic Prsducticn ¢ Traz ard I=pores c?
uI*ea, _S- and Lo, L:CH-cC T8 I??E=33“

(Metric Tons)

IMPORTS PRODUCTION
Year Ures TSP MOP rea
ACTUAL NT MT ¥T MT
1965-66 7,500 1,500 -
196667 11,000 10,000 250
1967-68 126,884 78,854 26,079
196869 22,000 18,300 -
1969-70 - - -
1970-71 - - -
1971-72 - 20,000 -
1972~73 - 22,500 -
1973:7u - 15,000 -
1 - - -
53%-;2 - - - 118,800
1976-77 - 30,000 1,500 139,50¢
1977-78 8,363 29,000 4,500 135,100
1978-75 20,618 S&, 414 2,000 12¢,200
1975-30 39,000 54,118 1,000 132,300
1980-81 39,700 53,130 9,000 135,020
PROJECTEL
1981-82 118,360 92,790 20,650 135,000
1982-83 124,,00 96,120 21,000 135,000
198384 127,000 102 ,ooo 33,000 -3,.000
198483 130,000 107,000 32,000 166,300 ,
1985-35 137,000 115,000 43,000 166 ,000%

.~ Dces not include projected ‘acrease "PG-assistad urea
piant scheduled =0 come on stream in 1385-36.

w
o
c
n

[§]

J.5.A1ID.
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Table 4. Annual Consumption of Insecticides on

Maize and 0il Crops, 1976 - 1980

Maize 011 Crops

Insecticides iFomat‘lon;

Erdrin 19.5% £C 5 150 2418 2515 1335 1893 2643 172
Malathion 90z EC 0 0 362 455 1059 1395 2931 1488
Lindane P1.30 0 20 4273 3797 § 62477 | 23694 | 68867 | 32568
Alarin 52 D ] 0 28904 | 32489 g151764 | 28138 1615 1101018
DoT 25% EC 0 0 0 0 200 807 i) 1000
ooT 7sswDP | 1372|1276 | 1200 | o § 753 | sz91! 150 | sooo
Cartary!l 85% WP 0 0 0 0 1356 616 0 c
Diazinon 40% EC 0 0 0 2 o 0 0 12
Diarinon 10% 6 0 0 0 993 0 10 0 0
Dimecron 50 SCW ¢ 0 0 ¢ 35 0 31 114
EPN 45% EC 0 0 0 0 J‘L 2 | 163 0 309
EC = emulsifiable concentrate (gallons)

P = powder (pounds)

U = dust {pounds) .
WOP= wettable dry powder (pounds)
WP = wettable pcwder (pounds)

G = gramule: (pounds)

SCWe soluble concentrata (gallons)

Source: U.3.AID. 1l98la.
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Table §.

ACRES OF MAIZE GROUNDNUT AND SESiMm TREATED WITH PESTICIDES INSECTICIDES
-—.M

76-77 77-78
g rea 4 Somn kﬁ"tﬁ 3
Maize 549,420 213 0.04 52,191 1,324 0.25
Groundnut 1,507,304 45,341 2.68 1,481,263 16,623 1.12
Sesamum 2,830,504 76 0.003 2,696,095 969 0.4

Source: U.S. AID. l1981la.
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Table 6.

INSECTICIDES N _MATZE AND CROPS
QUANTTTY USED

Insecticide Maize 011 Crops
Endrin 19.5% EC 2515 gal. 1722 gal.
Malatiion 90% EC 455 gal. 1488 gal.
Lindane P 130 3797 1bs. 32,568 1bs.
Aldrin 52 D 32,489 1bs. 101,018 1bs.
DOT 25% EC ' 1,000 gai.
00T 25% wWOP 0 8,000 1bs.
Sevin 85 WP 0 0
Ofazinon 40% EC 2 gal. 12 qal.
Diazincn 10% ¢ 093 ibs. 0 |
Dimecron SQ0SCW 0 114 gal.
EPN 453 EPN 0 309 gal.

Source: U.s. AID.
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Table 7,

STATUS OF PESTICIDES CURRENTLY USED ON MAIZE AWD OIL CROPS_[N BURMA
w

Acute Oral LDSO USEPA Registration

Common Nase Activity (Mg/Xg) Status
Endrin ins. 7 AlT uses cancalled
Aldrin Ins. 67 Mst uses cancelled®/
Lindane Ins. & rear/
ooT ins. 113 Most uses cancenedy
Phospharidon’ Ins. 17 Restrictad
PN Ins. 14 Restricted, PArY
Dfazinon Ins. 300-40G Registered w/¢c restriction
Malathion Ing. 1375 . * .
Carbaryl-z! Ins. 850 * . .
Phenthor e/ Ins. 400 2
Cuprousaxide  Fyng. 470 Registered w/o restriction
Chorthalendl®  Fyng. 10,000 Registered w/u restriction
Iinc phosphid& Sod. 48 Registersd rastriction

Otmecron

Sevin

Farens

daconil

All uses cancelled except termitas, non-food plant dip and aoth proofing
RPAR becausa of acute toxicity, oncogenicity, teratogenicity, reproductive
effeaces toxict

All uses canceiled exceot sublfc heslth and body 1ice

RPAR because of neurotoxicity

SSESINTESS

Source: U.S. AID, l9g8la.
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Appendix IV. ppvironmental Legislation

Tabje 1. Legigliation fegarding Forests and Vagetation
Table 2. Legislation regarding Wildlife
m_le 3. HWater tegisiation
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Table 1. Legislation regarding Forests and Vegetation

—

1. Burma Porest act, 1902, Ro. 4. Amgqnded 19306,
1912, 1926, 1938, 1943,

2. PBurma laws (Adaptation) Act, 19490 KXo, 38.

Source: Johnson and Jobnson. 1977.

Table 2. Legislation redarding Wildlige

1. P_ishezics Act (B.A. III. 19gs), 1905.

2. The Wild Birds and Animals Protection ace. 1912.
2mended 1929, 1934; repesteq 1936.

3. Burma Game Rules, 197,

4. Burma wildlife protection Act, 1936, wmo. 7.
Amendad 1956.

S. Burma Wildlife Protection Rules.

T — S ———

Source: Johnson and Johnson. 1977.
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Table 3. Water Legislation

13.

l"

lSa

1s.

17.

18.

19.

Land and Revenye Act (I.A. 1I. 187s), 1879.

Land Improvement Lands Act (I.A. XIX. 1883),
1883.

Rangoon Water works Act (I.A. IX. 1284), 188sS.
Rajluways Act (I.A. IX. 1890), 1890.
Burma Municipal act (Burma Act III. 1898), 1§98.

Burma Canal act 1905 (B.A. 1I. 1505). Amended
1914, 192e¢, 1928, 1905,

Defile Traffic act (B.A. 1II. 1907), 1907.
Iidian Limitation Act 1208, Ro. 9 General Acts,

Burma Babarkment Act 1309 (B.A. 1v. 1909).
Amended 1923, 1931.

Water Hyacinth act (B.A. 1. 1915), 1917.
India Steam Veszels Act (I.A.I., 1917), 1917.

City of Rangoon Municipal act (B.a. Iv. 192,
1922.

Rurzl Self-Goverrment Act (B.A. IV, 1921), 1922.
Cantonments Act (Z-A. IXI. 1924), 1924.

Burma water Powver Act, 1927. (Act No. XI.
1927). Modified through 1940.

Underground Water Act (B.A. IV. 1930}, l93e¢.

Burma Water Power (Generation of Energy) Rules,
1932, mModifieq througa 1940

Coustitution of the Union of Burna, 1947.

Penal Code (India Act XLV, 1860), 1961.
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Appendix V. Poreign Assistance Projects

Table 1. U.S. AID Projects
Table 2. World Bank Projects
Table 3. PAC Projects

Table &. Other Assistance
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Table 1,

The MAIZE and QILSEED Production Project
Project Mo. 482-000%

AID 1@ iniciating a lonb-tarn agrioulture
soctor sicategy in Burma. The palze and
ellsaed production Project {a the fire: step,
It rapresentz an excepiionally interesting
opportunity, but will require the best
gcientific axpertiase available in the Yy.8.
Land Grant university, the USOA cormunity,
and striig instd tutional and managemant
support.

A five-year Project, the Burma biaizs and
Oilsesd Production project wil] bring
about a rapid rate of sdopticn of high-
Yialding inputz into village practices
AmOng an estimated 200,000 farm fanilies
who will be Planting maizs ang olileeed
crops in the 26 project townships. The
goal of the project is to achieve gub-
stantial increases in production; ang it
i3 expsctad to nave 4 pogitive effact on
rural iacome ang sZployment and on
national food 8upply and nutrition. The
cropa involved initiaily are groundnuts,
S8esamum sunflowers, baize &nd soybeszns.

u,s.

Training requirements are projected for
1i raw Ph.p degrees, 25 M.8. degrees and
70 individuals are to recaive short-tern,
non degree training, varying in lengtl;
from thrae to six months. @8pecial
emphaais will he placed on agricultural
research. Training is to be done in U.8.
universitios and other countriea.

Source; u.s.

AID Projects

AID.

The project will reguire an estimated 13
person-team of long-term technical aseis-
tance. It s propesed that a total of
four individuale make W the project
ceam. They are: o Pxogram agronomigt
for 4% years; a water managescnt/irriga-
tion specialist for 4% years; a gged

tenhnology spacialist for two years; and
& orop protection apacialist tor 2 yearxs.

Fifty monthg of short-tsxm technical
assistanos are anticipated in the fol-
lowing areas: sasg technoloyy, rhizobium,
soil tecting, agriculcural mechanics,
farming aystems irrigation, cropping
systems, coaputerization in managemsnt,
reavarch planning, extension subject
Ratter and mathods, integratad past
managemsnt, land use planning, weed con-
trol, insect control, land AZilnage,
grain storaga, rodent contxel, and
disease control. A team froms the Burma
Agricultural Corporation 8Staft will ba

asaigned as counterparts to the contraoctor
projeat astaff,

Again, this is a project that requires & team
with a high level of axpertise in extsnaicn
and research, hands on axperisnce, andg with
an emphasis on groundnuts and sesamum. The
Project ailso requires extensive back-stopping.

l981¢,
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PRIJtT MURLLY
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FYOILLT SUANAMS

COUR kY /LUl AL
BUGALCT BURGLY
FRaJLCE THTLL

b. Other Projectis

(T 7Y
A82000.00

PRIRAIY MAALTYH CAdk

Orant . provided to Govwreseat oL Buras (@5R4b) to leprove and expang its rrln-:y houlth care ayutes, with
tpocio) attusiion to taw bualtp and awtritioa wweds of mothurs amd youag childrea. Progocl vill bew lepluaentey by
hutava: boeadth end mudicul ofticlale, witk flauncial and tuchaical asslstance pcovidud UsSAlD, UNICLP, and the
YOrEd Health Qiganization (VRO} .8Tho project wili echicve four spuoillc owtputss (V) & total of 1,400 ouxtltur‘
sidwives (AMU') and 7,893 comaunii tua th vorhors (cHB's) (im additios to those eltvady ocheduled by 45R0LY) wil)
o traioud und vyulppad with bacic tuy kite 30d uf’) be fusupplied vith oral Tehydration salte. {a additioa,
1,000 liaditional burmuse LEiZtR attendanin (lut-thec) will be tcalred in sete Jdalivury methcdo, 4nd traleiag will
tu wapauded Juto tvo davasions, Provisions wil) by sade tor in-service txaloing of cau'm/lni'a va 4n avcrage of
uvay Jay puer oeath. Ocleatatlon p:ortaus #lli ba huld for viilaye leadece i3 th3 projwot acvus. ()
Liviclou/atate trululay tesas, comu utlag ot 26 doctots axd 12 Public huslth awrwea, xill b tralaed asd eguipped.
Shucu fecos wil) suporviszc tovaship, #ucel Yusith Center (RUC) and public health care worhucs, and will coaduct
Halniug-ol-ttalnuty pregrams jor we ju lw-service Ltraiatay of aAaw'yCHY'n. (3) Ceaters apnd subuentess, atetfed
by perajtoivacioualy, will tecodsv La-service trasalay and 8upplies to fmprove thulr tupport wod raeferzal
vipabllitlen. Siaty utetion huspitalu, aach steffud a doctor, will be proeidud with additional suppliua and
squlpsent . (8) T aomituzing axd wsaluation capabllitiea of the Aeoulth serzjce eyekuva wiil be lacreaved by the
tralding ol 20 healeh Jutorsatioy tpecislastu. 1a addition, usalp vill flaoamce bwpplies and uquipsaat to
cospinerut 4 ace cosputer Lupplivd by WHO.BUSALD s} ssaigs short-ture edrvisors 10 assiat in the lnclule-tatIOI
of thu sa-coumtry tealeloy proyrame. In additlon, zoww LiKawtu Departsent ol Hualth pecracanel vill be ofterud

131ticipent tralbiuy.ohy a Tugult ot the projuct, 187 of the couatryts 28) villayus will have acossx tuv jeproveq
primaty Lealth cace.,

:!.b‘lauu

LAFLES U UP YIAR I'SOUULTIOE-FRASE 1 ’

Ihn SYAie V1ALLK LOANDL, MaSPONLIBL. RO kR LITTY] PEUNCIION, Bdualed I TEAK LNLUSTRT AR KRSIRLCYMUS, [ Y {ITY }
SEWAILL veSYE I nuAsUuE FOTENPIBL H1GN-QUALZYY Tlaubk TigLy INCKEABAS. LOU GIBOLENG ABD LATRACTION LLULEALAT USKD
10 4ACauve LubLLleu PAaCELUMKS AND LUG HTAULALDS/QuUaLlTr. urd SANBILLY CONSTRUCTED AsD SMETALLLED 10 48000VE ARY
LlVeulezy THAK CUY GMoLLY. Niulisd Cde UNADES LAlOLTEL TO LUNULLAN RANSEYE, KEVUCLNG NLLD TO AIFUBT LOWeld, LASS
ARUPEsALLE WHALLS 1V 1SD2A. & WLMLER PLAST AaD & PLIWOUD KLAM] ALS0 CONSYMTSD PHQDIGIAG EhusLluse vod LoCaL
COMIURI G I0E, FALCLS NALE FPhaklule TO SALL URPOPELLM PRODULIS. LEUInabNIdG TECUBICIAGS BRALE ALLL SyAMP i

tEOVAL LA IUR CEXuATIOR, ADD QALBTLUALCE.,

1 Ukh A

T py 74 T

WulA v ahauL TS A5014T4RC)

V(W iCo 1L LoD Fhad OF LisGia +L4NL FOR ZAEADIION OF YeAN AILLLIMG PACELITS LS. FluST LKOILCY KeiAlbeD AUAdDUNSU
RILLL  AML BaliailiblL wke LaALL SAuBILLY. THLE LRJLCE SRSVILLY deM LAKGL UAMALLL Ar ORXRLN TU LGéPFLAN LT FIGLT
Fhumecss Faudicr ImiadTer BAY 1903 UBYT 8O AV )ud ALY USTIL SEACTIVATIUN UNDKM REVIHLD PuO-AU uFr 1907,

VACILI laslh COBLILY OF FIVL BAig PavuUCTION BUNLBL AL PLUS AUXILLAMTE AND SULPUKT FACILITINS., TARULY skunlcrion 1y
4,000 1UBY U BUULH BLILLED TRAR Pk Yei¥, LAbLL b ¢ LUIPYS \ ok DAY, 240 DAY PR Yhau.

LYY
1ACR T

Lula-Ranbuun befkal BOSHITAL

0 MLLIL¥L UVLLUMOGLIM LS OUTPATIENYSL LB Tuk 1A ALLLEY VAKLS, A #E¥ UUTPATINNT LULLOLNMG RuU A Mew ADJUSCT
LERViCey LYLLLING COMUPUCTEL WITH 18EROVLD Laliwmatoly, E=kal, PHISLCAL TULKAFY AWD LLUOD BANE YACILITibS LaCLUbED
10 188uu¥s QULPSS Lral SERVICLS. TIIDIL LBPROVLELNTS Asb AULLTIONS RME ALAAT YO0 QUNTRIUUTX 10 181kUVLu 3uhiNlaG OF
RiolCAL FruSOMOLL [B AUOVE MANTIONLD BAKYICxS.

Sourcet u.s, arIpo, 1981c¢,


http:OUJ'AT~kT.UA
http:VACILIT1.6b
http:bu'aa&Aa.LL
http:PULJI.C7

Table 2. ¥orld Bank Projects

Porestry [ 1974
Irrigation § 1974
Livestock 197s
Paddyland Development I 1976
Seed Davelopment 1977
Tin and Tungstea Expansion 1977
Paddyland Developient II 1978
Rubber kehabilitation 1878
Porestry II 1279
Table 3., PAO Projects
Grain Legumes 1977
New Rice Varieties 1977
Cottonr Improvement 1978
ESCAP Atlas of scratigraphy 1978
Pood Legume Improvement 1978
Porestry Bducation 1978
Jute Improvemunt 1978
Majize Improvement 1978
Rice Improveaent 1978
Soil Pertility 1978
Sugarcane Yield 1978
Veterinary Science and Agricultura)l
Curriculum Developmant 1978
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Table 4. Other Assistance

Donor

Project

Amount

Organization of petroleum
Exporting Countries (OPEC)

Asjan Development Bank (ADB)
ABD

Norway

Grea: Britazin
Desmocratic People's Republic
of Xorea

Internationa} Development
Association (IDA)

Japan

West Germany

Outport developmant

Outpert development
Rice storage improvement

Copper smelting and
refining

Devel. of fishing
industry

Tin concentrate produc-
tion plant

Improvement of telecom-
munications

Diverse projects

Heinda Mipe Pacility and
diverse projects

US $6.32 million
(loan)

US $15.5 million
(grant)
n.a.

US $10 million
{(grant)

3.1 million
{1can)

n.a‘

US $35 million
(grant)

Scurce: Silverstein. 1331.



Appendix VI. Vegetative Cormunity Surveys

Typ=3 according to Champion's

CQansification System

Burmerne Ynrest

Table 1.

Champion and Standard Classification

Comparison of
Systess

Table 2.
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- Table 1. Burmese Forest Types accordina to Champion*s
Classification System

GROUP I TROPICAL FORESIS
L Tropical Xoist Forents. 2 Tropical Dry Forests.

ol'u;lqin.n'ntnd&i'ludn
A Tropical W.s Everg.een Forest Climax types
. Tgpe Dictribati
Bvan;mag Dm?m (C/an) Mainly in Tensaserim.
Bammpu:alwm(!)fotm(qn). Tbrough?:dthh;om parts of

Sonﬁheu;bwtm;ia.wvwgrem(:’.) focest (Cf39), Mergui Islands chiedy.
MB«me(mfmm(Clﬁ). Kachin State and Chindwin.

B. Tropical Semi-Evergraca Focest.
Climey

types.
(4) Socth tropi semi-evergreen forest (Cf56, Ef148) Pegu Yomas, ete,
Ding\mmm (C/e2). Extends into 2raltan.

(3) North Barme tropicsl semi-evergreen forest Chindwin, etc.

C. Tropical Moist Deciénous Forests.

Types
%) Burma tropical o motst deciduous forest
(Cf14, F./l?}s. ppet Widely distributed over up
(N Burms tropicsl lower moist decidnous forest Lreas.
(Ef139).

Tropical semi-evergremm
Edaphic types

(8) Eastern laterite ‘ropical sewmi-avergreen C/$9). (<) Insom and elsawhers,
Tropical moist deciduous {ozest
Edaphic types
9) Bnrmmpiwmistdsy\wuﬁ;m(mw). Scattered.
Gane and ¥amboo brakes

Caae braie (C/95).
(10) Sonthorn tropical wet bamboo brake (C/54).
(11) Sovthern tropical moist bamboo beaks (C/96). Seacteved.
(12) Northera tropi~ul moist babmoo brake (C/97),
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Sa'altyp‘-ot‘l'mplalbfohttm
(a) Pdm-ynnrtypu

Beach Focest (C/98)

Yow Mangrove forest (C/102).
. Tres " ~  (C104).
Tidal Saltwete. Heritiers Forest (C/10s).

Fogests Freshwater Hritiera (Forest (Gj106).
Deita freshwater swamp fir s¢ (C/108)

Tropéeal valley fresharater swump foemet (Cf108).

Moist riverzin forest (Cnany

(13) S)>uthern tropical moist riverain
forest (Cf111), (Ef140).

(14) Southern tropiral scmi-evergreen riveeain
forest (Cf114).

{13} Syathern secondacy tropecal scrai-evergreen
for 22 (C/117).
Chittazong gurjan foress (C/113).

(16) Secoadary tropical moist hamhbon brakes (C/128)

Lower Barma iy the main

valleva

Arokan and adjoinirg hill tracta
Arakan and Upper Burma,

TROPICAL DRY FORESTS

types

Dry tesk focest (C/135)
Burma dry mizxed deciduous forest (Cl141).

4. Tropical Dry Decidnous Foreszs
Climax .

Widespresd.
The dry zone of Barnra.

B. Tropical Thoru Forest

(17) Southemn cutch thorn forest (C/155).
{18) Southern Euphorbia semi~icmert sctub (C/158).

The dry zoae of Burma.
Scattercd on shallowest and pocgest
“tes in foregeing 23pes.

C. Trogical Dry Evergreen Forest
Climax

types
(19) Tropical dry svergreen foress (Cli63).

Mogok oa dry

Limitert arcas in
limestone rochs.

Tropical Dry Forests.

Edaphic types

Indaing high focest (C/16Y).
Semi- isdaing forest (C/170).
Indaing sxab forest (C/171)
Burma dry Diotpyroe focest (C/172).
Burma than-dhat forext (C/173)

(20) Tropical dry bambno brake (C/180).

Seral types
Dry savannah forcss (C/147).

123

Widespeead throaghout Barms.

(1] ”

Dry zone of Upper Burms
Locally throughe the dey  deci-
tiuious forests,

Throukiout the dry deciduous

forewtn.



GBOUP M. MONTANE SUB-TROPICAL ¥OREST
A. Sab-tropical Wet Hi¥l Foces:
: Qlimax types
(21 anb-.hopindmhmfau&(cml). Hills from 2.009” ¢0 5,000,
B. Sab-tropicai Moist R Forest
ypes

Clicreax
o ine forers (C/208). Hills of U Berma and
Aoum«Bmmb—h'opacdpmn o pper
Barma mb-tropical moist hill focest. (Ef149). - - - »

Seral types
Burmmb—whﬂba-mmahxbtm(m Saan  platesu und odge tops

GROUP (IL MONTANE TEMPERATURE FORESTS
A. Wet Temperate Forest
Qircax oes

Assam-Burmw wet tempecats focnss (Cr223).
Burmus temperate pine forent (E/157).

North Burmg moist tamperate forent (£/158).
M&nmsm’madmo&zwnmfom (E/155).
Nocth Barma fir foress (E/158),

These are
unaafuumumustzcoo'. ‘mymwmyd.mmdm
mbdmmmmdm&mow 'nmt'otu:hmunlywm Ths

tound is 4dicz. ofmnyspocieau'oahnndnnt.mdpm

;a;pmcdnwmm:bouppcdcpuofzhohighm
commercisl impoctance.
A. Alpine Forest
Climax types
Birch Rbodadendrom foress.

5'
o
i
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B. Alpine Scrud Focen
Mot alpine ecrub forest.

Foe use in. Wockig Flaas, ete. it i ot neceavacy to uss the whale of the cumbersom
ttlos. mmmwmrnwmm:-

{(I) Bvocgreen focest. (12} Nocthern woist bamboo begka.
() Sowthern overgreen. (13) Moist deciduous riverain,
(3) Nocthers overgreon. (14} Scwi-evergreen rivernin.
(4) Scumth Barma sowii-evergrecn. (13) Socoudsry sewi-evergreen.
(5) North Borma semi-svergreon. 118)  Sacondary moist bamboo Legks.
(6) Upper moist decidnous. (17)  Cacch-thomm forests.
(7} Lower modst decidacas. (18) Buphorbic scrub.
(3) Laterits semi-evergreen. (12) Drey swergreen.
{3) Moist clay soil. (20) Dry bamboo beake.
(10) Wet Bamboo beako. (21} Wet hill forest.

(11) Wet hill focese.
ot ~~Mixed” in the old clamificution s dropped : i% i annuciewmry.

L CLDWX TYPES OF MOIST TROPICAL FORESTS

Evergreen Diptroecirp  Foresc {C31)
(Tropical Ruin Forest) (Gient Evergreen DI

Occars in Suath Tenasscrim with oucliers exteuding into the next tvpe cisewhere
m Bama It also vecurs in sheiterer] moixt 'Igl!eys with 3 lawer rain’ i louger dry

waoa.  IU i tvpical of South Eagt 3sig. A rainfall of ovee 120" we! uted scems
' be a essantial and a suficently rentive <os) ¢a slopes.  This is the mic. . "l type
of for=st met with. [t is charactered by the prescace of a large number - ) - at

coegren trees 150 feet or more high.  The top canopy is almost ever . o ip
The cagopy is very lansc: apart frum a fow scattercd gums there is .. v LT aremti
o detaito canupy loyers. Epiphytes aro abundant. Climbers are . opres:...

Characteristic Species: Dipteracirpus ulatus (kamyin), O. gry.. AnLoptera
ad Faraskona (Loth spparcadly known us ndws, iuiaa, Enunghmn or ‘hingada), Hopea
allorala  (thisngan). Pewacs burmanles {thitla), Fentace grifithis (Lkilaio), Swintonia Hori-
buade (thills oc laungthayet), Melanorrhoes qlaba (elwu).' _'fcrq caloxemra (tezcthapet),
Eogemia graxdis (tAabyeqpn). Dysariium grarda (lcgathi), Michelin dlmpam (szpas oz
opnsl,  drtoearpus coiopiyila (inungpein) Baccaxrea sapida (kaxazo) and Cixzameomym
thnclem  (baraiwcs).  Bamboos whea t are Neohauzeana Aelfer (wethata), Dexdro-
aslcarug braxdisii (kyalows or Tabo), mmlmum (0aba and 2epyugys) Gigan-.
bochios  macrostocikya (wubyerul o weds).

Thezobmund«gmnhofundicrtmwamgloofmw. Creeping bamboos
8ad palme. The lollowing acc waally found in this:e

Prundanxs sp. (vithunt), [iciain prilata (anin), Sobseen onflickinng (X P2W OF yingun),
Calamns reectus {yidoma), Culamrnalitifolie ipumata Egan), Culumns viminalis (kyeiniaa)
andd Steodulanches spp-).

Eastern Tropical Everiireen Forest {CA33): This in to he tuund in the moister
pwes ol Coaeenl wnd Lower Bumia, The ventrad dey it wparite it foon the north Burma
tropemd cvapere e X rdabiul of over u° reqrirl o it deselopinent, There 79
ol 4 more markoed ey wason than in loealities cuvertd by the furegning type. This
in the typraud everummm et of Burma. [t is intetnersed with sreas ol furest which are
pracsically imlistLiemsiighle from the cvergroen Digtronsep, hae geuceaily it i not s
luxuaaat as this type. Theenis cither o deqme milerstorey ur eversroen tooes ol numerous
ipceis or n dense rowth o hamboow,
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Tree specices amd ia this typr ace Diplerncnrpas alslus v Vurliwains (benzis),
Puasmwderwrn triicta (bynaghmu). Nuiplera deten thingedu). [lopra ainrata (thingren). Pentace
barmanicn (Rilkn). Nwislonis fordomds (kitl o lnwaphnyt). Antoraryax Inkoecha (k-
Lty &mnuu&npdaihm.m) Crotom ohlragsfolins (thelyingyi), Ammora sp., Myrilics
asrul Eapenias spp. (thalye)

The bambins foand are Ocyexanthern xigrociliate (umuwe o wrha), Neckesrens
(zwthrat). Dradroenbssmxs hrandixii (xcnbozys or Lyviowe) aml Dizockloa m” clellandi (xsme)
Lirnals pelicta (salx) is often foand.

Southern Low Tropical Evestireen Forest (C/39): Oceurs in parts of Barma
pmrticatarly in the Mermui Jdandr, The minCdl in se habitat genemally excerds (00°.
Exposure to wind is one of the site factoos,

This forest is a awnewhat inferior edition of the typical wet cresgreen Descrip-
tious of the type from Banna are inadequate.

Trees te be foul aco Dipteracarpus spp.. Mesua. Uopen, Euvgenin spp. unl Dillenia
sm?.

Northern Burmaa Tropical Evergresn Forest ;C/45): Jorr letaibed informa-
ton on thx faat iv ac-lel Tt s found in Nosct lvr Burmia in the Kachin State 3-ul the
Chiwiwin dagare. Nt exzensts to \x<am in the norsh el the Chittawmes Hills auud Arakea
w the wost, Thoush linedy weparate] feom (he wgtinem teanieal cverureen by the dry
zme of ceniral Burma the twn vy link up n the west,  Rainfall is 507 or mare, Bir
tal often iolated eversreen trees from the ma canopy which may i le:3 cuncinnooa
thag that foand in the wmirthern tvpe,  Siagle giaut Dipterocarps or other trews or amall
groaps of thom may stavd up whove the genernd level o7 the ciopy, Middle and  lower
soreys are eversreen and dense. dMany speries ocrur in iatimato misturs.

Species typically found ace Dip'erocerpus turbinains D. macrocerps (Lioxyiz),
Shoren amvrnica (Lydax) Shorea hurhansini, Dyazylum hivectarif-rum (axickineg), dero-
carprs  fraxinifolins (yctamn}. fesnn Jerrea (ginguic), Cedreln spp.. Engemia spp., Chauck-
mssia,  Qercas spp., Cadwopeis ym.. Bumibwess il pee~ent are Dewdrocalmus  Aasriltonsy
(rondomyetsangyr) an:l Ci:phalastachyum pergmeile (tin). Where bamboos a7 absent cver-
sroen shrubs and tree ferns are common. Thwamdmmofevergxmndimbm
and canes are abundant.

South Burma Tispical Semi-evergreen Forest (C:56. E/145): This typo i
mcorderd from the soath aod of she Pegu Yomes. parts of South Arkan, the west parts of
Henzarla and Basscia districts and northera Tcnasserim. Tt is intermediate hetween castem
tropical evergreen and the moist deciduous forests, Evergreen and detiduous dominants
occur usually mixed fairly intimately though locai patches of almost puro dominants may
occur. Thalowerstoceyinma.inlyevecgmuul bambous are usaally present.

Tke comaman ~poctes arn Xylis doluhriformis | pyinkade) which is particularly charac-
teristic and may be found 1u almest pure Patches.  Dipterocarpun alatas anxd D. lurlinatus
(&2ayik) are alwo common and form wlinowt pure patches. Other species are Homalium
:::::l:;um (mmukehoo), Gmeling nrborea (yemane), Lagersirmemia app , 2 il Careya artores

).

Bisnhene pdypiwnre phas (Lyptharny) i< The most common bamboo v ndrocalumus
{wapys) 11 frequently met with aad Cophalostachyuin pergracile itin) is also tfound.

Teak s notabie by its absenco or rarity  [c seemns pomsible that this type of foress
sy not he suitsble for making teak plantations in.

Chiteagong Semi-everpreen Forest (C/62): This type extends trum  Chitta-
g0z inte Amban ad alieimee traces, Roiofall is always vver 1007 and up o Z00° ae
more. The ey wnion is well macked, 1t aermally eccurs in clome asoesciatinn with evers
zeeen in huliy country eeepy i Hho st exposed ane drier ~opes. 1t ixa dense, storeserd,
hich for~e with Lvemgreen shevicy pecdomiuating particnlarlv in the iewer vanopy.  An
Appeceishic poupurtnn of Hio top cum ey wnsints of species which are deciduous fur 3 short
time in the dn «eawn. Cunes wre usual uong streans and climbery are abundant,
Groups and patches of giant Dipericars tower abuve the geaerad brvel of the tup  canopy.
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Tree species arw Dipterocarpus lurbinatas (kamyin), D. costatns (th),
D. pilmuse {bxraia), Artocarpes chasla<he (laxmrpernxe), Salmelia insiquis syx  Bowlgr
“"!“ (dida), Solwclic malaarica syx Bombaz malobaracus (ietpan}, Ali—ia procers (sit),
Spaadias Rgifora (gave), Plerygota alata (syn_ Stercalia alatay (lethol) Buchawanix &sncae-
fobia  (thinbaxng), Quercar spp,

North Zarma Tropicat Semi-evergreen Forest (E/146): This bears some
erm_mmuzm. Itmux;.{nainlyintbcChizxivinummchmand

(3) Diplerocarpus with Cephalostaciyns pergractle (timwa),
() Dipterexsrpms with Dexdrocutimus hamiltonis (walomypetsa ng ).
(¢) Diptrrocarpas with cvergreen species amd withoyt bamboo,

() Everercen ipecics with taliadaingion (A stugle stenuned uaboo possubly
Heloconna)

Theve ub-types tatcrmingje.

SPecics to be fougdd in addition to Diprtrrocarp iy PP arz teak.  Quercrs  (sngt),
Trtraseeics axdiflora (baing), Engenia <pp. (thabye), H yrocaroas <pp. (balew), Garcrzia
(Bmandaw), and Ternrinalia  tomentasa (taxkiyax).

Buarma Tropical Upper Moist Deciduous Forest {C/74.E/139): The typo
oacspundds with the Departinental Instructions’ Moist Upper mixed deciduous thoagh
the botter quality of the Drx Opper mixod deciduous forest is also incloded under jt.

@to north ‘fonassonm whily in nocthern Burma it is to be fourd in Katha, Biamo and
Ayitkyina. Tho usual habitag i hilly country with a drior type on the ridge tops. Rain-
fall varies from 60" to 80 but it also occurs on certain sites which bave a bigrhor rainfall.

The forsst is a closed high forest of axcellent quslity both ax rewards height (104
to 1207 m'mm)andure;;udaspedm of valoa occurring in it though the actual tonnage
of valuable species PpOr 3Cse im low as« compared vith forests in wher parts of the orid
Teak and Xylis dolabriformia (pyirkado) attain their tinest developmont in this type. 1here

aod rolativoly puro Associations aro often mot with over aall areas. A bamwheog
growth is charactoriwic, it may be locally alront: when this i8 the cavo ovorgresny, .. .- “wsally

The comwmonly occurrng tree spocies are tealke (Tectona grandis (kyun). Zylia dola-
briformis (pyinindo), Termunalia tomentosa (tuldyan), Teminalia 'elerica (thitzetn),
Terminaltis ryrifolia (lein), Homalium lomeatorum {myanlcharo), Sulmalia in. " wig (didu),
Cwmelina arborsa (ermaney. Lanara grandix (s¥n. Odins wodier) (nabe), Vitex zpp. Plero-
GTpur macrocarpus (Prdauk).  Millettig pendula ithimerin, Berry ~mmonilla { petioun)
and Hiumgyna robundifulia (syn, Stepheyyne dirersifolin) inga,.

The commoniy ftcurming bamhoos are, in (he sauth.  Ramlusa 2ol ytnvrpha (kym-
thaxng) and Cephalssinciiyim pergracrle (tin) and iy the orth Dendrecalamus hamiltonss
abomystaanygye), Dendrocalamus memlrtnaccus  (wapyu) and Cephulostuchyum peryracile
{tin). [n the utklerzrowth are often foand Li/a ~pv.. Rarlerin “ritesn and other dcax.
thacrae. In pizer~ where extraction has opeacd ap the forest and lofe rups denso thickets
of the exotic wend Lupatorium  odorminm Prizaly oty dovelop. Climbers are aiway,
prexent bat not useally in greae abunnace. Typiral stweerzw aro Acacia pennay; {(vwbalbgys),
Combreturm dnrystachyym (amekan-niwe) and ™ 32l igin Hurtenlata (1ouny).
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Burma Tropical Lower Moist Decideous Forest (Ef139): Thix type corres
ponds most neardy with the lower mised decidwoeas of the standurd types.  Bat the old
{ype %as a very wido one and 2 kot of fucests, which w cro presiousiy not adequatedy defined
or recognized, hasd to be incladed i jt. Champicn omitx it altugether and, vadder his ofasxi-
Sication. it hal to ke asugned partly to the tn.g ical moist deciluoas tvpae aml wrily te the
soutbern tropical owist decidvons reiverain  fuored, fudwards disagzies with this amed the
writer is in fcll agrermcnt with him.  Rerowds distinguishix between a <outh Burma sab.
type aml & poith Barma sub-type.

The inrest is a closedd high forest in which seme of the peedominants way rach
a height of neardy 180, It is found on the {Lat pluos abeve flod level. The raicfal]l of
its habitas is 50" or more. The species Salraalin mulabarica (letpar), 4 ROgeissus ucxminaia
(yon) Tetrameles audifiorn (Laing), apd Alizia brocera (su) often stard vat above the
gencral level of the cannpy as pre-dominants.

In these forets is found the highext percentage of weak in the crop of auy  furess
type in Buma The Jvhayin reserve 1o Myitkywaa divison which contains s consulcrable
area of tho Lepe is recorded an having 707 teak 2 and vver girth per hundred acres. {Trocp.
Silviculturo of Imlitn Teren Voi. I p. 704).Teai grewing ia tlus foreut often exhibits a
good deal of flating at tho baso.

The best of the lower mixod foreats ure the finest furests in Burma from the points
of view both of growth and stuck of valunile specics. Notable cxyamples are some of the
plains mserves in Zigon particulady the Kangyt nserve. [n porth Burma the ¥cbnyvin
reserve is a good cxample.

Ia he snathern sub-type the three mout sbandant spuecies are teak, X¢lia dolair.
forw (pyinkudo) and Terminalia tomertixa (tauk-yn). The latter two species are abeont
from tbe oorthern furm as akso i Homaliuia lmeatonuss (myukckaw) which is a cwmmon
coassituont of the svuthern form.

Other species of common necurrepce are; Gmeiina arborea (gemane), _idina cords-
[Aia (hzaw) Mit-agync réxndifolia (binga), Coreyu arbovea (basmiéwe), Lugerstvoemic spp.,
Terminatin belerien (thitsein) Heterophragma p., (petthan) 33 well us many others.

Bamhoo in normsily absent hut now and sgain 3 few clumps of Cephalostachyus
vergrocile (linwa) or Bambusaa lulia (thaik) sre to be fcund.

The undergrowth is very variable and. if the canopy hes Leen upened. becomes
vory dense. It may consist of grases. shezhs like Clerodendron, Desmodium and Flemingia,
3 namber of species of Acanthaceae, ferns und wild ginger. The latter two in plices form
puro carpets of undergmwth and cffectively prevent regeneration of rees. The exotic
Sxpatarinm ndoratum (bizat) is apt 0 he invaaive in gaps nd may form dense thickats,

[I. EDAPHIC TYPES OF MOIST TROPICAL FORESTS

. Eastern Laterite T. . - Semi-Evergreen Forest (C/89): Under the =id
clusificazion this forest mig - een claswificd a8 lower mixed decidiuous forest or as
wmi-evergreen. [t has beer . ol as 4 complex form of the lower wmixed formation
which is on the vergy of beo.. cvergreen Dipterocarp”. That descrintion tits vome of

the forests in the wuth of Thaurawaidy remarkably well. The t¥pe occursia Insein Divisivn
alw and probably cxtends acrmay the ond of the Perry Yomas into the P'eyu Divisions. The
wilon which it is found consists of re«ieposited laterite mixed with sand and silica in variona
forms. [t 15 light < cven cnarse at the surf.ace. The usual dominants in this forert comist
of trees of no zreat height but here and :hers are found occasional Dipterocarps chieily Dip-
leracarpus turbinatue (kanyin) towering well above the yenerai level of the canops.

Species commoniy found are Adenobotrys utropurpurens (svn.  Millettia atropurparea),
tirewin mirrocog {myntya), Fuqenia app.. (thahye) Littaen tebifera (ondon), Heternphragma
P. (petthan), Homalium tamentasum (myaukehnw) rotundifslia (binga,, Carollic lucida
(maninza),  Plernspermum semusagittatg (nayye), O illodus ohillippinensis  ttawthidiny
and Uolar-henn aatidysemterica {{eldok-gipn), Canes .ro faiely common 1n the lower Isine
sciter places. Ceaws 14 often locally whundunt wel climbert ape extremely bundant in

places.
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B-rmTropicuMChy-soﬂ Forest (E/140): In the wamdard cla-wifica
Thm this trpo weabl have had to bo incladed in the lower mixed decictuouns theerh it differs
wfyanddcuuyfmthhi;hqmﬁtymk-xybb—Tm&ﬁm'hﬁmchm
terissic of the type. Pm&dnanfthemtypewinthet_vpicnlbwrnim{'bereth
i w cday aod badly drioed. Al&boqgﬁthelomni.mltypobubcenrehtrubwedit
-mthsthida,vnﬂfncmhanﬁdaﬂy diﬁnaiveooewm-itrcp-nmrecogm'-
tion,

Probebly the most abendanc specis s Taominalia  (omentoss (laxikyan) and on
stil cley almost pare associations of ite are found. Thete is no babmoo and the ground
&mhmzﬂymm

Cther species that ocenr are, teak, Xylia deabrifornis (pyinkado), Dillexin spp.,
Careys  arborea  (baminoe) Heteropkragma <pp., (patthan), Dicspyros «pp. (te), Laxwca
gvendis (nahe). (rmioa oliragifolius (thetyingm.). Sirychnos nnz-Nanda ({abauwg) amal
athers.

Cane Brakes (C/%5): These ae impenetzable or almost impenetcabbe thomy
taickts Mmmcﬁmbavm;fwtnﬂmwmedinm They »ccwr in wer
bollowa rhroaghewut the evergreem apd wmi-everzroon Bt s aaul locally in nrest deculuonys
forest. The wil s pormanently wet amnl usanliy fino clay rich an bume The <ems of nyost
species are tvpueally triling and may reach . beneth of oy,

The chict - avica are crics Uniamax ~qr.. (hyein) with aometimes the “revying
bamixw Teiwasuren thahut).  \ fow pelma «uch an Liczaln  peltofs tvodu)  and

Zalacen wallichiasa :jingan) occur.

Unlews seockinapping in great derail for myenemiun opemtins, «aoe brukes would
usaally be included as part of the foress type in which they uccur.

Scuthera Tropical Wet Bamboo Brakes (2/96): Thexe brakes cuntain a
deaxe growth of bamirs wsally of the smotles culmed types. They are to e found along
streams o in beedly dmined hotlows threewehaue the tripical evenoeen types where they
more of lose displus the tnwe Tonest. Senttensi trevy ol such spuveivs as Dille nin prnliyne
{=sndyun), Hopeu odretn {thiagan) anut X iplia dolichrifocmic (pyinkadu) occur here aud there,

In Tenasscoin the hamixwe Vzigemantherm ciluciiiula (wamure) is a characterissic
species.

Southern Tropical Moist Bamboo Brakes (C;96): Thes brakes which wecur
locally in the semi-evergreen and moist deculunus typev consist of miore or less continooas
forese of one e ticw species of (all clumperd hamboos, Ocensionat srattered trees of Termi.
naling, teak amd Xylin dnlichrifarman | pyiakadn) and ther species may wccur.  The heakes
usually oerupy sco-am haads or shudy wopes.  Many of them may e the result of teanyps
cutting in the past. The natural AceurTEnce appeare o depend on il copditioas,

Species of Lamiwms forming heakes wre Bauhur polymoephn WCypathirung),  Cupha-

nm  perpuacile (hn) aul Baralwws (alie dhaily,  la stscRmapping for rescneratioa
operalions particulariy 1 the case of thail hek o~ 1t s wiveaide to dutinguich them o the
qock-map. Where it i« clear thar these hemkew wne ddue to warll eonditions amd not to old
lamugys operatinns thev are not ikely ty asfoed sicealile <jtes for plantations,

Northern Tropical Moist Bamboo Bruke C.970: In Nerthern Burma the
chef brake fornuny aetiews (4 Dendrwalitsnns  auriiivimg, g b ugyey. This Lamuoo
sl ow sperading it and s aile o Weelid it cown v nse trv 20onth, Tie pemoval of
teak after gimdling v vof hoprlwisnls may ee<alt 1n an uederepauth ot this spevies of amboy
hecuming a bamises ke under the shuder of which no tre regencatiog has 4 citnce of
becuming estabilisiierl,
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UL SERIL TYPES OF TROPICAL MOIST FORENSTS

{(a) Primacy sera} types

Beack Forest (Dune Forest \G92):  Thix typc in to he found all alony  the
co:u-whaereraf:&'idthofnndybwh-m. Sunddy bas va the sew face « f deltas
are als> occupied by it :!.pn&cnthochuuthin&;smb:etymuanlytbe&wub
a'ilwdh:bieba"wnlert&undiﬁ:mufh&tathjch'uanapmlm The =i
hnnniﬁ&limaﬁmshdlﬁzgmbuth&inginmwm It is coarse, porves
amd dry at the sa face butd:ewwhbleishigh. Steong wirds are chamcteristic of the
habitat. B:Jn&ﬂ“!ﬁthin%liuitanewrdingwthebmﬁty.

The momt chas=ctericic specics i Casuarian cquisetifidia (piale kabuce) which often
forms and almas pure friege cn saady heachex above the bigh tide level.  Other smaller
evugremspedeamﬁ:undnmiafcvthcﬂmm«\e«. Numuomdxmlmmp«memnd

sarface creepers are couspecuous especially Ipomaea pex-caprae.

Species commonly fowad 2o Pongrumis Fiabra (thiawin), Calophyilu~g inophypllnm
{porxyet), ijqgnzaspg..(&abp)_ MW(WW?&I&M‘). Thespesia popuinec
tredew) Aiviscms tidiocess (tiambas), Gn:mn au'm_ (myoiya) snd Pomdaxys fectorins

oots which spricg oat of the stem: others devedop puenmatophotes which grow apward
from the andergroumi rcots in rlaces in such abundance that walking amoncet Lbe-uf m~y
be a2 matter of some difficulty. A mumber of specice are viviparous and the seeviling de velope
on the paroct plant pesducing o hypocotyl which is workky cied aiay be up to a fuot or more
long. At a certain stago these fali off the parcat tieo, and. if the tide iy duwn, s.ochor them.
w®ives in the mud by the impact of their fall, If the tids is up they flaat about in a vertical
position with the lcares oa the surface, As the tide falls the tip of the hypocuty] penetra-

The composition of the fopst depends chiefly on two factors the salinity of tho
vater aad the durati = of inundation. It has therefore been necessary to split it up 1ato a
&nies of subtypes. Tho finest development, which is closed evergreen high firest, (s fonnd
on groand flhoded at everv nigh tide with only moderately brackish water, Heritiera
Jomes ve H. littoralis (pinle-kanazo) is characteristic. There may be an underwood fr.cming
3 scconsl storey, The < if is typically bure mud though abundant reyencration may cover
it locally, At higher leveln floenle:l only Ly high “peing tides there is more underrowth,
tn the seawand <uic with water more st Hemtiera dues rot cocur.  Hera Rhizphoraceus
b true mangruves) ace prevalent and cvlonise the mud flata,

(1} Low Mangrove Ferest {C/103): This occums in soft tidy] mud jubmeryed
by salt water at every tule, It consinta of 3 more or less dense forme of fow ipecies wnich
valy aztaun a height of 10t 20 feet, Npecies are often grezarious. Characteeistic  are
Ceriops  mzburmhinna (bungdawrg) Avicrnnia officinalis (Thame-net), Kandelia rhredis
(bsinpdauagshe) and Bruquicrn canyplyllowles (madama). There in often an umnicrgrowth
of deamthus dirijolins (kazm),

(2) Tree Maugrove Forest (C/1H):  Occurs on mud banks of tiial strenms
and over extensive arcas on the waward side where mud baaks are w1 the neecess of being
rmed. Tide. © =l the wmund daily with «alt water. [t corsiaty of clesed e ergroen foress
of moderate height. St ooty and vivipary are paruenlurly froquent. Rhiznphora
nacroraia and R. cundenina syn, R, eonjugota (both kpown ag py's ot byuciidauky are very
abandant 23 wlss 14 Somnerctia” apetals (kuméala, lumu. lata;.” Othor species found oee
Bruguiera prrvifl sn (Aminy, Curapa oborala (pinle.an), Sonneratia griththie (talyn, luie),
J. acidz (lama. Lirgu) and Avicennia nficinalis ithame-net). Nipa [reticons  (danipaim)
is asually abundant aad .dcenthus icifulivs ((Laya) 1s slpo found.
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(3} Salt water Heritjera Forest (C/105): Thin type is found on the lendwary
sicde: of tho tw> prevancs in the hig river deltas,  The sround it occmpics is flooded at Erery
tidy with water which is distinctiy aplt. There iy [css nilt depositson: than in the pext tyre
o] hesdil isapt ¢aboa Xiffish clay cracking on expomare. The Lirest may be denag
bat tees ace ot hizh o of hig gith  Sixty fou is abuut the maximom beight, Speciey
taxd tr D9 gremaringg ‘Pneumquh-sm are abgruisat hut stilt oots e, The charye.
Eorimtic sprecixs are He=ril1em fomey (fanan), X Ancrrpus mollacregcis avn. Caraxg molaccemay
(kypag) Ercrecaria anli cha (frpup), layo) ol Biusuiors, gymumarhiza ((Eyasn-icdon)_
?ﬂl:ﬂs found aro B. piviflara (huit), Avicewnis oficiralic (thame-aet) and Cargpe chovat
Pinleon).

The Nipa fraticans (danj) palm 13 rBre in this typs bas tho hoeniz Paludosa (thex.
baxwzg) plam is found,

(4+) Freshhyater Heritjyrq Forest {CHO6 : This typo is found on s vhich
ace ddd for 2 japr of overy tay with waler shel is never very salt and in the ~ins may
bo quite fresh. Itg It 'lCVclo[,mmc is on the ground lower than the dey bagls of tida]
“M but rot am low as the cmun,l dO‘pl‘EﬂQ‘um_ .

This type iy the finest develupment of the muinTnive (reet 2mil may exceed 109
feet ip height. [t ja2 orten a Cclosed forest of chiely Araquierg and Herticre. Poenmaty.
Pbores are ebardag.

Tho main wpecies aro Kenyjerg fomes (tanaof, Bruguiera conjusata syn. Zroguiers
mm;mﬁi:q (byn-u-taloa). Carapg moluccensis {Lyara) and Ceriop' red urthicza ilaingdang)
Other specics found are Amaora cycpilnta {thitm), Razrringtonia neutangule (byi) qpd Cordia
angd D;,mzyium “pp., LPhoeniz aiudosa (Minbalznq) and Adcanthyg dia'/c&us (bzyq) OCCLr.

Della Frespwauter Swamp Forest (kophyuik) 1C/128): This forey occum cq
clayev dats at the Leql of deltay on higher levepy They <re ipundated for g considerabie
PRTiod during the m~n<on but fag by the tide wyzer (durioyg the st of the year. Thetowth
8 zenerally poor. There s a dease undergrowey chiefly of cages. Freauent blagks tled
with cines oc gresd ecur. Lree spectes SCCUrT g are Lanrnceqe, Calohyilum spp., Evgenig
Ao, Elaoarrpus hygpearidis Uhudalrt) Lagerstrnemin pectaxg s, flsereginge {pyiama;,
J[a,,gy[r,ra calonenrg (lno-thuyet) Dinszyros wpg and dmenry eyeytuta {thitny),

Tropical Valjey Freshwater Swamp Forest {Myaing) (C'108): This type
MR un I)W-!_\’ing alluvual iang ususlly nexr mvers and lakes, Ty puad ¢xanples occar
in lepressinns which were once probaidy old civer beds.  The areas i not permanent
SWamp but are undee water ¢ ‘Atyuausly for ¢ nsulemble pPeriody (iur{"’g! tae Tiins. R}m-
fall uually excexd< 503" hut the wuter tabie never fuils below 12-15 tcet. The forest is a
ratheoe opent fme of mdinm hcigh; genetrily enquiining Cvergreen ~pCcies.

Species foung in the Ve wro Bulea Mo eratd 0. frondosa (pauis), &urinq(onia
coxinguls (L), Alizia procera isiy;, Ancgesssus ienminais {yon) and Aragyne parviflers
(bein), Bambuxa aryudinices (kyakas) may bre prosent.

Moist Ripar,gn Forest {C/111): Is Qiuqjlv fouudin g narcow r.'r.:‘ge ou g new 'nndy
luviym on the banks of the !a..-gcr rivers. The firest “ousists of 4 few apecies of large
trees gsiaily cvergreen taading widely spreadd wily snnadlere trees, shrubs acd yrass bet
ween, Lujersroemin ,3:0108G syn . jos-rtqinae (pyiuma) 1s the moss typrical tee of the ty,e.

Soutitern Tropical Moig: Deciduous Riverain Forest (C!111 E., 140): CUnder
Claunni’s +isssificyinn the old seipdasd type | aer muved decs lnous had ¢ Le ncluded
kecery 1y there wing no other typg in s classideas,n that approximateal o it This was
a very uni-‘l-llvfm.:c:ny ciwssilicatioy, \Vith the ‘-cm(m«luclmn. hy Fdwards of (he lower
@t deuluous type tha present type becomes 3 pyore restricted one-

. Tho forest oceur vn fat riyer baske in the Pegn Yomas and clrowhero ip the rame
climagic raase ia the semi-overgreen sud meist decidycus t7pes.  The e0il is ussaily elluviol
aad often clavey and js .ften waterlorged for shor pericas 1a the rine.

It Ch\l‘-“xter:'zod h.\’ the abuadance oo f L“gg_f,x[mtml'd Nreeic a »vn. L. ﬂo.;.rrmr.ae
{primna). Other speciew AT teak Yyliu dolalnigmis Gnnnlady), Terninalia omentcca
tankiyan), Homalinm lomenioan iy (mydikch@1) Anogirssee cenmsndla (yom), 4llizia
procerg (), Mitragymg rofundifclig (hinga) and others.
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Soathern Sccondary Tropicat Semi-Evergseen Riverain Foren: (C/1143:
A locag, cntaiving many giant tres both decidaces aad everpreen It ocenry on wew
aliovial 5] and is thevefore usoally near steams. %hgmm@wmmxtmmuy
bem Wflgenced by taxngya catting.  No goed descrintion of the t¥ie in Burma iy gonilalile.
Sgpocien f Dipterocrpas, Astocrpuns, AL istice &nd [aaerxtinos 400 occus.

(b) Secondary Serat Types.,

Southern Secondary Tropical Semai-Everpreent ¥ogest (C/117): It scems
faidy cextain that this is sccord growth furest resu liting from lewagpe cqtairg in giant ever.
gre. It im intermadiate becween the giant evergreen and the mrist decilongs. Giang
e are relalively searce but evergreeny are more abyndant in the arderct ©th than they
are in thy m ist decdidoous forest. Bamboo s genenailv present. The species occarrirg
are thme of the cvergreen Dipterearp forest. The full . ing are commoa. Sckimg roronhas
(p xma), Dilleniq raroiflare. (UXyao), Cimnareomvicn iearchim  (bkzrawce) and Dysozytuos
Fosle (ogxtni). Walo bamboo ufteq occury,

Chittagong Gnnan Fourest (C/llS): m!ls type CXterds rmu']_ Chﬂf gong inte
Arzian a ] the neighbouring hill traces, It appeary wo bave originated as Lh:"mnit of
heman interference with the CVETETeen or semi-ovVergreen Ctypes.

The £ orest iy characterrzed by the STeEArIOUS OccurTenes of severn] specics of Diptern-
cargss with Little elwe in the top Wwrey. There i3 a lower Borey comisting of gpecies °f
the semi_¢vergreen type.

Secondary Tropical Moist Bamboo Brake (C/128): Thiv cvpe iy of wide.
rpred occyrrence 1n the Arakan hille where it cover many hradreds e f suare mileg an both
sulet of the vomas, It ean exterd frem sea-level up to 2, 500 feeg or highee, Iteapeistse Fa
waliiuony furest of lelocanna banbunsoides (kaznr) bambov. Thisx hamixo does pot fr-im
domds by wends up clums at intervals from o creering Undergreard rdt steek, This
habit of prwth causes it to form dense aimest impenetrable brakes. Scattereq trees ¢f
overgreen or deciduvus apeciey occur here and there, It is estimated that there gre 5,000
Aqmaf® mijes of this type in Arakan alone. .

Iv. CLRIAX TYPES 0OF DRY TRCPICAL FORESTS

Dxy Tcak Forest ((/135)  Champion's gesieral detript jon of the dry fi Test tvpres
givsy the peight ay typically 50-75. Dry teak ivrest he dexcriles a3 “Drv mixed feress
with ‘cak poles”. E—Qm!.lm queted by him are from the Nortp Pegu Yoemas, Chirdwmn
and Savely, Those cxamples are typical of the old type uPper mixed dev decidyoys. In
this forest 1ok STVWS to o muck: langer size than o ley, nad, Chuampion Lum-elf says later
i s deseription, teak of 3nl and ‘tth quality in in(ludcd-_ At the ringe he wag writing
the ladlia ang Burma yicki tukles for teak had ot een published iund what he rrors to a3
berzbe fur gite auality four is 36° at 100 years and mayymum tesght 47 a4t the fame sge.

[
-

This 13 comsideral!y ubove wiiat he gives as the typical height of the foresi.

Likee the upner moist deciduouy froe dry teak forest i3 charmcteriyiic of hilly sires
but it M3y al30 bo loung locally on low Iying dry sites. Bambocs ace alwn)® presept and
aften dense, Tt iw hani ¢y fix 2 ‘uviding line between dev wak and the QLPCT Mixed mors
deciduous. [ the ol«ld?scnp:ions the presence of different specicy of bambu® Was che main
CHLETOn.  [n the upper nuxed moist forest the bawminos +re Bgmbusa polymerypg {bw-
tAarent) A Cephainticksyign pergricile (tinwa) in Lower Burma 454 Dendrncalamyy hamil
lonei and &impa in upper Burma.,  In the old upper mixed dry ciceninous they were Dendro-
e MUS serictris cnysiion) 1 lower Burma ani Thyrsostchyt oliven (thanawa) in upper
Burma.

The same Critetinn cogid e used to o me exicny 'n -!Olnnuim: the new typey bye it
19 not by treif cntireiv utbwtory.  For exaaipie pooely wren 3, #ymarpha can e found
tn {forest which should be clasified 18 dry teak while luxursnt D’ sgnetus can bo found ie
{orest which shouid be considered Mmulst,
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R%Dry.\ﬁxednecidmxml-‘orw (Cli41): Occurs @ the dry zone whers
ths rainfall ranges from 35 L 30 inches. 'Hxhnppermml;yisc{mdthougj)nmvmam
oot denma. Bamboo undersiopey is ofton dra, Practically ull the trees ar deciduoas for
some maathy darivg the dqmandthowsgpliammomﬂmmy.

Spocies 10 be fmund ae Viex spp., Lallergis spp., Alhérric spp., Lazmes graxdis
- ays. Odisa wcdier (nade). Simakia ineigui (didx), Termimalia p¥ifolia (lein), Termiraliq
chetuls (panga), Dillesis peyingyna (ciabgin) and Esgeniy spp.. (Thatye). The bamboo
is!}cndfncaimw;;dn'ctw(uyim). Tbmiaagooddmlofgm:wﬁcrethelnmbooiﬂnot

too demse.
SouthanCmc_'::%Fomx {C/155) Occurs locally in the dr; zome nutabiy
south of v. Itmnnopa;lowfom;ufzowwfeutinwhlch thorny bardwooded

spocies preadominate. Trees hove short boles »ad low beaschiog cr>wna nearly touching
udlﬂtber.miasthlngmmvthmxdwmouhtub.. ’

Aaciq Lecnphld (tanauny) is charucreriatic, othar species e cutch (shu) deasia
onteckx, Tectogn konidtoxinnag (deaat), Jatropha JorsyZifolsa (toirkanako), Kandia dumeteriung
Whaminza), Limonin acidixsimg (thanatka), Roueig varichilis (thaman). Capparis spp., and
Zi.qp‘l!l j"j'bﬂ i=).

Southers Eupborbia Semi-Desery Scrob Forest (C/158) Occurs scattered
thronghoat the thorn forest vpes on the puorest sites wheye the s0il is shpllow and rocky
or alielive. Tt ig 2n open foirmgtion with fleshy Suphorbics conspicucus.  Thormny deoeciap
and other nocyy it a3 ve~y ganted coadition. Thero is sometimes a thin cover of wiry
grasee but often the ail i hem. ’

Seecies are Eaphorbia satiqrorem (tazaunggyi), other Ewphorbia spp., cutch(gha)
deacia calechys, Limovia addiggima (thanatka), Tectona hemdtoniona (dahat), Cappariy

spp. Zizyphus spy., Carisza spingrums (kan).

Tropi_ai Dry Evergraes Forest (C/165) The Burma occurrence of :chis type
acoording 10 Troup i in limiteq 1-ess in the Mogok District o drr limestane rocka.

V. EDAPAIC TYPES OF DRY TROPICAI. FORESTS

[ndainy High Forest !C/169)  Occurs uver oxtengive areas iy the dricr parts
of Lower and Upmtr Burmaa ang ieally in rezions of higher minfall. There are ¢ reral
thoweurd squage miles of this tvpe. It is fuund un sandy and grzvelly swils, The finest
devclopment aceyre on recent wandy tlluvium in the vallexs of the main rivers.

The fopaat ix deculuous but che length of fy. 2 the *~ceq remain baes vartes consi.
derably. In pacs of Upper Bupmna the new flush of leaves mg tollow the shedding nf the
ol icave, which takes piaco vepy fate. almont immedintely o that it @ aimest cvergreen,
In JIry areas loyreg are shod expdier and the treew may ho bapy fur vaverl months but cven
i the b33 acep the new Huah PP i Apri) coasiderably Iy fore the Lresk of raipe.
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The forsst takes its namo from the characteristic specics Diptrracuraus tuberculatus
(s8) and over largs arcas conristys of a magnificent alaxnt pare high forcst of this species which
on the most favoueable sites may reach a neight of 150 feer. In other areax more species
are asqoctated with it hat ix always condtitutes the major part of the crop. In Upper
Barma teak (T'wzowa grandic)  occurs locally, while Pentncine sitmensis (ingyin), Shorea
abtwsa (thitye), Melanorrhora st (tAitsy), Lager<tro. ;aia parviflora (kyettarwsa) are common
awociates. Quercs spp., aud Weadlundia {thitni) appear as a dense understorey when
favearcd by fire protection.  Lmperata crlindrica (thotke) and mruce grass cover the zrounid,
their deasity and luxuriance depending on the density of the canopy. In Lower Burma
in localised areas pare aswociations of Digtercarpas Dusifdiur (inlo) take the place of ix.
[n wetter areas wich cuinfail up to S0 inchex in mayv be foand assuciated with Diplerocarpi:s
arhinatss ov D. aldus {kanrin).  Where this happens hybridising occurs and forms inter-
mediate between the two species are common. In some of the Lower Burma iadaing fcresta

and mischapen trees. Some of the andergrowth species ‘7 the ype are commcn to Cpeer
and Lower Burma. Such are Phoemiz acaulis (" nlaung) which in Lower Barma may
carpet the ground ie some of the poorer quality are.s. Cycas siemensis (mondaing), Stychxce
rax-ilanda (L 7) aad Gurdena spp. Gruand oreck s 2re abundant 1n the Lower Barma
forests. Bauaboo is occasionally fround

Semi-indatng Forest (C/170). Occurs thoughout Burma in the dricr tracts
aml locally in areas of higher rainfall. [t ix fi.und Fery commonly on low ridge tors. It
2ppears to Le a transition type Letween dry teak forest and tadaing and it is ¢ fren o poesi.
ble to drarw a sharp dividing line batween the two tvpes.  The rai. fall of ity habitat is from
abmat 50 inches upwards and the >~ iy wurly o gravelly or laterite, It diey pot firm
such fine farest as ho het ndsi 7 and 3 more piverd. Moo or Joss pUre axwciztions pari.
culatly of Puniucine Sinensty {ingyin) occur.  Bamine 13 Yometimes found.

The chief apecies are Pesfacne Hameasis (ingyin), Shorea obtusu (thitya), Dizyv'zm.
earpns tuberculatys (in), T+rminalia bmentosa  wullyas;, Tectona grandis (Lyun). Xyiia
dnlssriformis \pyinksdo). Lanwsa g-andis svn, Odina wodier (naie), Emllica T Gualis syn.
Phyllaathur mnblica (zibyu) and Strycinos unxrilandn {{alaung).

Of the hamiwos Drndrocaiamus stricgys (myimcay 1y the mest gsyal one, but Bom-
busa talda (thail), Bimbusg polymorpia yathaung) and Cephalostachyum pergraciie (tin)
may also ocrar locally.

" An andorgmwth of grss 8 oomurmly peeent. Ia addition Pheoniz  yeartis
{thixZaung), Flemingia spp., ~ Desmodium pp ., Indigefrra SPP.. arnd numervus membery
of the family leanthaceae are luucd in the undermwth, )

Indalng Scrub Forest (CI7D. This PVpe oceurs thronsiogt Buang on snitable
sites and snls, (¢ je found on sitew with g tal w28 A bigh 24 80 inches,
Souil i the moat important Scuer 1 Teer BTN ERTIECE S P S typiaal of siallo w o ane

faady woils and laterice suils, It 5s also fourd i omdees in (Y and expesed ~iluaticas.

The crmapwation of the f et 19 varable hat i MR LY el the same us Qi induing
thongh it may Approvimale tn piaces more to indatng. Tie gruwth s very much t1.ipicr
to the fureg ing typey and it is [ictle better than sequl Leirg T 25 fect to 40 feot in height.
For stockmupping purpeses 1t is laid o, ®n that when induiny or #oi-induilg appeeahes
the stage where it ix not capadle of peoducing sinber smitntle for sawirtg it sheule! be clami.
fed ag stub-iaditang,

The forest is open with an dneven canoby wrd or ey bianhs are commmorly met
with. The princioal specied are Pentacine 2HAMCuats tugying, Shorea vldusa ithitya), Diptero.
carpus tulsrculate (inj, Melnrorriicon wgitntn ihitay,  Bickananic lanfilia (unic). Dice.
pyma burmanien (1), Aparmsa macraphyll Conchn), LDidliwve: sidehe mrima (linyarry, Lallogia
cultmta (sandail), Termingiin “mentosa (rukipin) and Ayia dedacr e rmis (pyinkady),

Bambon if preent is Dendrocalurmms striets . cmimieal Shmbe sgeh g Strycknes
nuz-liandn abaungy Gardemia s[D.. Bundia drweternm thaminza), Pheer 1z 2caulis {Ain.
baung) . Flerriqa PP are of commen occurrence,

Burma Dy Divspyroa Forest L7200 Uccurs i tho dry Lult of Upper Butmae
where tho raintull 1v helvw 40) inches and the wnl 14 v et and sy, A joeal vilig.
tion known ge aubehiveadhinuim fi.rest occurs under weister corlitic gy in Huarzouin ca
low flat topped spurs with red ferruginous m.l.
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Spadmtoboﬁ:mimbunpym' bum(u).mw(m' is),
I’Mc tosmentons (lxukkyan), Tectona Aamilioniang (dokat), Dallergia dacniria (thit.
sswwia), cutch (4cacia cateckn), Prerospermam eesmisagitiatem (vogye), Miliaes eeinting
(hebtyi), Limowia aridissima (thanatha) rnd Zizyphua juputa ().  Dewdrocaiomus sirictus
(myimica) is sometiman present.,

(dakat). The firest is of poor quality with low branched trees widely spresd and generally
0t mmch oxeeeding 20 feet in height. Shrubby boshes and low graes cover thy ground.
Other species frund a-¢ cutch (deacws catechn), Dalberia paxniculate (thitsexicin), Bavkixia
rermoss (palan), Osyris artcrea (z:2xwgyryaa), Boecia variabilis (thomon) and Limonia
(tézaaté) Bsmboo. Dendrocolnmws strictas (mysmrQ) is sometimer wezent, ’

Tropical Dry Bamboo Braks (C/186): These oeeur locali in the dry deridnogs
types maialy oq dry bill sides, The soil iy dry and shailow. Ths trakes are formed of only
am® species of bamkbooe, Dendrocaiamus dtrctns (=>yin). Herw and there an occansional
tree ch.xmmmxc of the dry furests such ay Fitex spp., Terminalia chebula (panga) and

Dty suvaonah forests (C/i87Y] Aro found Incally throughout she dAry decidnous
foresta, The then-dohat 1nd Dinspyros types are beth liable to take on & savamnah form.
Where this happens trres upicai of the t¥pes are o be fhund scattered singly or in spall
5Fups oa grassland.  Trees hace short be jes and are usually crooked and uvnsound.  Thomy
shrabs occur,

GROUP [I. MONTANE SUB-TROPICAL FORESTS
L CLIMAX TYPES oF MONTANE SUB-TROPICAL FORESTS

4. Sub-Tropical Weer Hill Fores:

Burma Sub-Tropizal Vet Hill Forest (Ef149. W, 45/221): The ditribation
of this tvpe is imperfect (v <nowr. Kinglor  Ward has deveribed it trdder the xcme Sub-
Lteopicai nill jungle For the s Iving noeth o Myukvina, [t ix probable that it al~y vecurs
in the hicher raunful areas of the Shea hiils, the hiils af the Chindwin drainags2 and o f the
Argkan Yomas. There is sud to be no ~harp dividing line between the Nocth Buermn ¢ opi-
cal everzreen furest and tro peesent tyne.  The trunsition seems to start at abous 3.000 ft.
when the poopartion of Q ercres P Cart@uopais pp., Lawraccae und lelincen increases,
The upper iimit iv betwern 3.000.1:000 ft. 1n the southern part of the Myiskving hylls
trees of the tripieni zone wscend (o 3.600 o +.LU0 T Lut in tho far north tropical species

deerense,

Species thas ic2 tommen 2o the ilatns and to this hall 4 rest are Quercues 0., Casta-
sopia son., Ulnius lanedfslia hitkauknyin), Eagelaardiia soicala ilhatswelue), Telrameles
rwdiflara (Laing), Species peeutiar ta the hills wclude Betula ~pp., Carpiuus  rimsnea,
Hagnolia Herocarpa Micheiia spp., Acer ~pp.. e,

Bamboos of seversl 3peciey ncear fucajly, Woodiy climbers, root limbpers (Ficus
ps ete. ) and epiphytey are abundant.

B. Sub-Tropical Moist Hill Forest

Assam-Burma sub-tropical: pine forest (C’208. Ei149): In the Burma pire
fovests. two species of pine neeur, Pinus merkusii and [*nus tusteluris,  hoth specics being
known as tinyx or tinsin. In Buemn, pine forest of Pinev inwidans is nov found low
4.000 feet but Prune merkini. which cecnes o the hdly o8 the Salween and Tlaau{\g.'ym
dednages, extemis to lower altitudes aind may be foand aeswtaded with indaiag Soces
between M) fuce el 2,500 feet. Lo e owenm s it pure piae torest. Pinux m.n-lanf
f-rest accurs tn the huils o Upper Burma. tho Shas mtates, the hiil< bhetween the Sittony and
Salween and in tho \rakan Yomas .nd Chin Hi's {levween the 3o Camn Hiils) wt heighea
Letween .ubuut 5.0 and S ixp) feer. [t MAY HCTUr 2 wdnioat pure pe forest or it may be
Asmnciated with such siocios ax Al Aspulenais cmailnu). Quercus spp.. Rhodoaendron
arborenm (:alatni). Plers aquling (bencken forn) ia comuatnly  present.
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Barma Sub-Tropica) Moim Mil! Forst (C/210. E/149) Thix forest vccurs in
tho hills from between abuoat 3,000 feot % 6,000 fert. m-um&mm
sad dry bill forest types are combined ‘n this type.

.. The forest varies from cv'ergrcﬂ\(os&mi-ercrgmmvrithaﬁirnnmbuufbrid_v
decidwous species which sometimes forp: =mall pure awwociations (Quercar serrata). In
fa‘omlﬁeait:unheightoﬂiofmtmylmattmned. Thcﬁ.rvstinu.mughlmdmcm

; epiph,
is charscterized by the prevaler 8 of ouks and chestnats, Qzercus spp. and Castamopeis spp_
{tho names thite and thitcha are used for a number of species of both genera).

Schima willickii (lrukya) is also very characteristic of the type though it also extends
into the lcopical forest. species found are Ternstroemin Japowice (tawvgban), Albi—ia
chinensis syn. Albizzia sipaita (lommeza), Engenia spp.. (thabye). Picus spp..  (xyarung)
ad members of the Lawrireze and MHoagnoliaceae. Wendlandin s often frund Emblica
offcinalis (zibyx) is of frequent occurrence in open dricr patchey

II. SERAL TYPES OF MONTANE SUB-TROPICAL FORESTS

Burma Sub-Tropical Hill Savxnnah (C/212): Occurs vn the Shan platean and
ridge tops at heights hetween 23430 and 3.000 foet elewhere.  Champion dewriias the txpe
a3 “srawy downs with scartered clumps or single trees usually pines and oaks or Schima,
To the et brocken form (Doi; ag¥ilina) secms 0 repivce the grass.”

GROUP IL. MONTANE TEMPERATE FOREST.
CLIMAX TYPES OF MONTANE TEMPERATE FORESTS

A. Wer Temperate Forest
Assam-Burma wet temperate forest (CI223): Thix forest 1s found un the
higher hiils of north Burma from .hout 5,000 feet upwards.  The country i« hilly but nos
excemively steep and the forest may be broken up by stretches of grassland. There is »
well marked spring and a winter with ecasional fronts.

The forest ia a closed one with a fair proportion of decidunas species.  Epiphytes
are abandant of muny different species. Where the canopy is not too dense them is an
overgreen underwood. At higher elevations a dense growth of dwarf bambuo way be
present.

Among the trees occurring are Quercus, Casi wpsts. Schima, Calophyllum. Buck-
lazdia, Alnus wepalensis (mabax). At higher clevations Jlicheliu. Moagrolia.  Aces,
Prznus and Betula cmoides are characteristic.

Rhododendron specics are common and include cpiphytic forms as well as large trec

sizedspeciamchu&aioqymmdﬂ. kyas.

Burma temperate pine forest (E/140. X.W. 45/29): The charncteristic species
of this forest is Pinus wallickiara SV Pinus excelsa. Betwean 3,000 and 7,000 ft. it forms
open purkland on exposed sivpes as P. invularis does but associated with diffezent species
of trees. These opon slopes «ften get burot over,

P. wallichiana als ) ccurs swatterced theoughout broad lewved forest on sheltered
sopos and 3¢ 3,000 £r. it is frund mixeld with Tsuga and Piesa in mixed coniiervus forest,
Fire does not occur in this furevt. This species dominates che bruad leaved species asso-

ciated with it.
Benad leaved trees associated with it are Qwercus pu-. llex. Laurceae, dcer spp.,
Rhododendron spp., Pruxus sp.

Thare is usually an uadergruwth f the Lamboo (drundinaria). Wouly climbers
ar¢ present.  Epiphytes are it w abusxlans.
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B. Moist Temperats Forest

North Barma mixed moist temperate forest (E/149. K.W.45/133) This forext
is in the tramition zone hetween the broad leaved forest and the high level {kies foress.
It contains a mixtare of deciducus and evergresn Lroad leaved trees a5 well as several
comifers. Chief amnagst the latter is Tswgn dumosa (hemiock). {Compare with Champion's
Eastern Qak — Hemloek type (C/246). This was very tmperfectly known from Burmia,
aad Kingdon Ward's type is t» be preferred).

This forest zons is the zone rich in Quercxs app., Hayxolia spp.. trec Rhcdodewdrons,
spiphytic Rhododendions, Acer spp., Prunus spp., ond Ilex. The upperasost part of it iy
sowmetimes almost pare Tsxga (heminck) foress.

The lower limit of this forest is about 7,000 ft. and the upper about 9,000 ft.  Frmts
4ro prevalent in winter anid snow vecurs but does not lie for any great leagth of iime.

North Burma fir forest (E/[{49. R.W. 145/137)  This forest occars ar from 2000
2wt At thisadtitude the winters aro band and at the higher levels snow cusers the
zmard for part of the vear.  Tho forest is dominated by silver fir (dbies famesii). Kingdun
\Ward stutes that fooking at the forest across s valloy nothing is seen but an appacent pare
fwest of this specied. Seen from within tho appeasance is different. Inside there are 2
aumber of diffcrent speciey of Riuxiodenmdrva which. in gaps in the irew when in Avwer,
are 2 blaze of colour. Spevies of dcer. Betula aml Hagrolia occur at the lower levels bat
when silver fir is preeent these are abeent.

IIL. SERAL TYPES OF MONTANE TEMPERATE FORESTS

Temperate bar:%00 brake (C/265. K. W. 15/135) Tho hambooa which yruw at
higher levels (droedinarin) ccur sometirces as an understurey in the preceding types. Bat
they also form pure dense hrakes with isolated shrubs like Rhododendron axspciatesd with
the bawboo.  When s wtated with forest the bamnboo develops very thickly in wiym anil
acts a8 a cheek un tree regeneration.

After flowering fires mny sweep through these Lrakes amd what trees (o esist
thew gee killed off.

Oue o moro species of Anoddinarin give rise to these dense alnmst impenetrable
eakes wnd there may be practicaily no other worly plants. In the swetter areas much
cpipbytic o~ may accar on the bamboo.

GROUP IV: ALPINE FORESTS
A. ALPINE FOREST

Climax ypes

Birch—Rhododendron forest (C:271):  Thix tyj« of Champion ~ems w corrcs-
pond seith what Kinalon Wanl descrilns 1« Rhdodendeon Serub. Tt is found throughout
tho whole length o tho Himalayas and ite sititudinal level in the noreh Buruw hills in bet-
ween 1100 and 1.2000 feet.

Tiee s hameteristie of the ate s amede siew S0 the sew fennaitme on the ground
for overl montha, Thero s usually o thick faver of dark vnloured very wet humus and
soil. - The faeese o« low in height, evergreen and consicts minly of Rhodudendron species.
Kingdon Ward <tate< *hat m this zone mere than teonty <pecics —ceur.

[n addition r: *he Rhadodendrons & fenw inrcly (Retwla) d othee waal! deciduous
trees occue. Tonnks are -hect ana bronehy andd rarely vver 2 0t in gieth. Owing 0 snow
prewure rhe stems curve up frun a neatly horizontal bive.

Serai Types

Moist Alpine scrub /C/273):  Thiy is not & tive forest Ivie but ot extends down-
ward gnvivallv merging intn the foregning, [6ots fomnd at elevations of 11000 and above
and consists of 4 Jow everzreen erub foematwes.  Rhoddendro, Juniperous spp., and
vther shrulw« are found,

Sourze: Hundla+w., 1261,


http:le1i(.th

Table 2. Comparison of Champions and Standard Classification Systems

Burma Stsadant Types Chawmpions Trpes
L Tidal forest --- (1) Within tiial limits Tidal. Low Maogrove fored.
Do - - Tidal. Tree Mangrovo for .
i) On ightly higher Tidal. Salt water Heritiers
levely forest
. Do. Tidal. Frodi water  Heritiers
forest,
"L Beach & dune forest .. Do. -.- Beuch forest.
L Swamp forest - .- Delta Fresh woaer swamp forest.
Dn. = -« Tropieal  valley Fresh water
swamp forest.
Do -- Hoist riparian forest.

[V. Evermreen tovee s Riverain evengrven

b, Giant evengreen
c.  Typieal cvergrren

Des. Southern  bow tmsical cvergreen
forest. .
. De. North Buana tmipicud evergresn
forest,
Do, Chittagong ~mi-cveneneen.
[, North  Burma trogicul sena.
everqreen  Jurest.
Evergreen (yenoral) Cane brake,
Do, Svathern tropical wet hamboo
braka.
Do, Northern tropical moist bamboo
orake.
Da, ... Northem tropical  semi-eves.
green riverain jorest.
Da. -+ Southern secondary tropical semi-
evergreen forest.
Do. Chittagong yurjan forests.
Vo dxed ddecicluons A, Uppeer mixerd decidyone
forest. forest
{1) Mot ... South Burma tropical <emi-ever.
green forest.
Do, North Burme lopical emi.ever.
qreen forest,
Do, Burmu  tropiea: «} o7 noist
decidunus Sorest,
Du. Southern tropicat ot bamboo
brake.
Dvi. Nowthern tropical mowst lernboo
Lrabe,
Do, Secondary Goptcal 1point bam oo
beake.
(i Dre Dry teak furesr.
Du. Tropical dry lambon Lrate.

Svathern trupical semi-evergreen
riverain furest

F.vesgreen diptervcacp forest.
Zasern topical everreen forest,



Burnis Standard Types.

Changpiva’s Tryus

Vil eviduous Dig.-
ter.carp forest.

VIILL Biflfoeost

B. lawer mized decwluoun

fonest.
e Des.
e Do.
e Dar, e
- Des.
cee Do. e
vee [ro.

(1) Than-lahat fon~t,

(i1} Thoen fin=t

D,
(1) Aukrhinowthimictn
forest
vee [, ee

a. High induing forist i
indning.
b. Scoub fndsinyg fom~t

(») Hill errergreen foor~t
Do,

{b) Dry hill foredt e

(¢) Pine furest.

Southern tronical raoist decidnons
riveriin tor=:.

Joist riparian foreg.

Eantern  laterite tmpical  semi-
everreen  furest.

Burma trepical moist clay =il
foreat,

Barma tmopical lower  wwoidt
deciducun fuvex,

Bawrma dry mixed  decidoows
forest.

Tmpical dry bamboo brake.

Seuthern tropical dry rivenain
forest.

Dry wvunnah  furee

Burma thax-dakat furest.

Suthem catch thorn forest.
~,uthern Euphoriic semi-desert
scrub forest.

Curma vy Diosgyms  forest.

Trwpical «dry cvergreen furest.
tlndaing hizh fcrest.) (Semi-
indaiag fi-rest.)

{ndaing scrub forest,

Burias sub-trupical wes hill forest.
Burina  sub-tropical meist hil
forext.

Burma sub-tropical hills sasnnnah
forest.

Awam-Burmma  sgo-lrepical pine
forext.

Source:

Hundley.

1951,
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NS Shvesetcav Wild Life Sanceussy

nes e 810T1C raovince  5.6.2.

LECAL PRUTECTION Tutal .
DATE ESTABLISHLD 190

CROCAATUIUAL y_nuog loulhounlus Burtms, between lcravs’ly river and mounteins
te vest, M 70 06T-30 19%; & 14°33°-94°y)°

ALTITUDE 144.33-4)0.)8 wetsea

AREA 53,210 La
LAND TERUAL

PHYSICAL rFRATURES Hilly. Usderlyiog cock of lete Tertiary age

YECETATION Usy trosicsl declduovs foreat dominated by 'than' Terwinalis oliverd
and 'dohat’ Tectons hemilionlana. These forests resch an evecage helght of ¥ m,
'Cutch® Acecia cotechw Te slio common but of poor quality.

BOTEWORTHY FALKA Sarking dear Muntiscus muntjad gtendicornis, Burmess thaain or

brov-satlered drec Coervus eldi thaain, Burmess gaus 8ns gautus resdel end teslne

ot Burmese banteny Bos Danteng birmanicus. The Burmase thamin Ts the only race of
014l mot ciasslfied In the Rvd Dats Book e» highly endengeced, but thle ssems to
be largely because of the sbsence of Informetion oa its stetus. The banteng end
86us belong to species rated by the Sed Date Book a3 ‘vulneredls® and an assesenent
ol thelr populaticas Ia this Ssnctuary would be most desirable.

20MiIRG

DISTURAANCES Of DZFICIENCELS

SCANTIFIC BESTARCY

FAINCIPAL REFERINCE MATYRIAL
Tl Yik, U. 1954, Hl1d0i0e prerarvation end senctuariex i the Union of luuu'
3. Buabey nat. Hist. Boc., 52(2-3):1 244-204.

STAry 2 deputy vangecs
pocy

LOCAL PARK ALMINISTRATION
Serua.

Kyets 6300/~ ewmusily

Tasvitotlel Foreet Offlcar, Poreet Departmant, Minbu,

Nay Taunggyl Oame Senctuary

nikg  wr
LEGAL PKOTECTI Total
DATR ESTABLISHED 1930

GLOGRAPHICAL LOCATION

ALTITUDE
AREA 1387 ma

$10T1C pRoviNcy 3.6.3

Contral Burms, N 20°42'-20%0'; & 97°03'~97%¢"

1432.36 matcas

) TENURR

DIVBLCAL PEATUREY A Bill to the scuth-eest of Tounggyl, the sapitsl of the Shan
States. 1Its slopes vary (rom (alcly etaep to vary atesp with a fov precipitous
crags cosmanding a (ine view of the yown.

VEGETATION Plantations of cak, ehestnrut and other tres epecies lncluding o fev
pines, designatod as & fuel raserve Jor the town,

NOTEWOATHY FAUNA The eres vas formerly moted for a varioty of species, {ncluding
sopard Panthers pardus fusca ond thy dar-tsiled phassant v It
hes been suggested os poesibly a suitadle plecs for the re~{gtroduction o the

lotter, but up till now has, Like othar Teserves, baen coasidered by the Ferest
Department to be too subject to disturbence,

LONING

DIBTURRANCES OR DEFICIENCIRS Possidle exploltation of the tree plestetions for
Tuel. Bes also urdaer 'aou\nnly {suce’,

OURYEH Huch visited by the inhabitents of Tounggyl and meny ‘rides’ and foet~
Paths heave hern provided for thaic use, but facilities otill need to be improved,

scignTiric RESEARCY

DRINCIPAL RETIRENCE IATBAIAL

UM YIN, U, « Wildilte presarvation snd sancituacies Lo the Unlon of Burma.
3. Bosbay nat. Hist. Boc., $2(2-3)) 264-204,

STAFY Mo separete stef(| sanctuary o saasged by local Forest Departmant
personnel.

MUBGET

LOCAL PARK Agﬂulglym
vision, Burma.

Divielonsl Forest Officer, Seuth Shen Otate Torest
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[t Shwe-U-Daung Came Seuctuary

meg s
LECAL PROTECTION Toutal

1§ §STABLISHED 19i8

PUICAL LUCATION Cential Burma, oaat of the lrravaddy river, N "o",_
ii %il € 95 11'-98 )"

Al'! !!“
ARgA 11,8)) ks
LA TEMUaK

ICAL tEAlumes An ares of many Mlile culmineting in Shve-U-Daung The
wete olevated porciuus fosm o vaterehed (rem vhich come o serles of mpui. W
cléges. The climate of the higher seglons Is cold and bracing, with s velcuce

sbsanze of Insect pesls excapt for o Lev biting ()les. Scenically almost unecualled
o Sursa.

BIOTIC PROViNCE  3.6.2

213.60-1684.9) actres

YVECETATION Fvergieen {orests clothe lover elopes of the reserve. They sbound
vtk varloue spacies of archid, vhich ore in full bloom n April and Hay. Upper
slopes maluly open grassy seess vithiout tree cover. The RI80309 8C8 cOaree and

from 30 cm (0 90 ca tall, but the 'heing' or elephant grass fsccherum p., which
occuples hullows and the upper marglas of the torest, leo much tatler,

POTEWORIMY FAUNA Spacles bellaved stidl to occur In the Banctusry and vhich Lt
ves desigaed to protect, include the Sumatrem rhinocesos Didermocecos sumatyensisy,
o8 w6ll as one other speclse Lo the "andangered’ category, the tiger Panthers L.
tigris (ehe typlcal rice ause here be meer the south-esstern extremnity of [ts
tange). Othes specles or subspecias classltiod as *vulnerable' in the Red Dats
800k, which vccur {m the Sanciusry ace leogerd Panthare pardys fuace, Aslan
alaphant Slephas zll-lﬂ and the Butasse rasces of hll.l. onruut 8o !i“m.
etren

blcasalcus omd 8os gautus rasdel. A swdepeclen, 5(_!_33--4-.“.(. of the
or block serov Capricornls somatracnsia is e100 yeported, and It would be ol

opecial tatereet to bave detells of lce popuistion, asince the typleal sudapecies
ol Bumatra lo in the 'endongared® cetegory.

fosting

r{nnunus O OLriCiEncizs "8 om locel evidence It seems that since sbout
ot leaet 1) rhino have beenm killed ,0veuvees. it oppeers that there are now
oaly two rhinos (some belleve three) living laside the sanctuary”™ (Hiltom, 1939),
Peaching by Intiudere (rom villeges to the south-vest and less often the nosth le
reperted te continue, deoples olforts ot protection snd the locel bellet thet
guerdion spirite Live on the three sain peske of ihe Senctuary,

Logglag of teah hes beon permitiod up to ot lesst as recontly se 1947, elthough
1egulations vere preecrided to encure mininum disturbance to wildlife. Enforce~
sent, hevever, depends lorgely on the anieting sonditions at any one time and (o
lelt enticely co the discretion of the Dlvisionsl Fecrast Offlear n therge.

scIppyieic RESEARCH
ATECIAL PACILITIEY

:IINC;!AL lh"l!NC! MTRIIQL
BACOCK, ®.H. 951, Shve-U-Deung Usms Samstuscy. 4 Rembey pet. diiss. fog.
T YITIY R
TUM YIM, U. 1934, Wildilfe stesecvation and sanatuacies in the Union of

Buima, . hﬁg_&ui at, . o0 32(2=3)1 264200,
NILTON, Ollv"il’ . hSTJU-m. ’ﬁe:uny. The huteess Icieeter 9(2).

BTAPY Deputy ranger and 2 forestars (l.e. ) geme watahees) (or the pate of the
e

netusry (a the Bast Kathe Forest Divielom, 1 game watoher {Cotester) In Mongs
wlt Forest Division,

’uoou In addition to stall aslacios, about 200-300 kyste ars provided annually
-]

v zepalv te lnspectivns paths, and enother L00-200 kysts for buying ealt {ar
sale-Llehs.

Y N TION The section (19,000 he) sltusted (w ths East Xaths
otrest Divielen Tthern Clrele) ds adminletered by the Deputy-dirsctor of thet
Divislca; the section (13,630 ha) vithin the Wong-uit Parest Dlvision (Rasternm or
$hen Stete Clrale, Lo slmllerly sduiniotered by the divielonal Deputy-direstor,
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({73, 4 Mulaylt Came Sanctuary

TVeE  we Jl0TiC PROVINCE  3.1.2
Tree 220TIC Fhovince
LLGAL PROTECTION  Total

DATE ESTABLISH 1936, Hotificetion No. 232 of 5 Movember 1935

CtEMmlL‘AI. LOCATS
161, 1 0" 6'-902,).&'

ALTITULE

Kear Uis Thalland border £3x of Houlmeln, N 14%)'-

132.4-2079.4% wetrs:
ARFA 12,839 he
LAND TEMURE

PMYSICAL FraTURES Western slupes of the Dawiy range, the highest poime baing
Mount Mulaylt whizh | o Place of pligrimage. Hany perennial streqay, Ths climate
is wet vith piobedly more then 3000 = of preclpltation Per annum,

YECETATION Bense cvergroen forests, molet deciduous (oreats, hil} forente and
Gpen gradsy ecreas depending on slcitude and aspect.

MOTEWURATHY FAUMA Surnese tiger Panihora tigrie tigris, leopard Panther parduy
fusca snd Fea's wunt fac Muntlacus fese 41¢ predeni; other spacies Inﬂudo baars

ond ¢ variety of Jear. Tie ®untjoc le classitfed [a the Rad Pats Book a» an
sedangered opecian; there is vo recent informacion of fug status In Surame, slihough
ite survivel ia vilder areas of nelglbouring Thalland hes been confirmmed,

10.400G
PlSTuaaAnCes oa DEFICIEMCIES

SCIENTIFIC RESTARCH

LRINCIPAL BrFERENCE MATERIAL

TUR YIN, U. 1954, w 141ite preservation ond senctusries in the Union of Buras.

4. Sombap net. Wlet. Suc., S2(2-3)1  264-788.

TAF Y
cer
LOCAL PARK AUHINISTRATION
iuu. Sutas.

D-wlrllnclor. Kavkarelh Foreet Division, Kewtheslael

SAg Pidaung Gane Saoctuary
ney  w ) Yile $.6.2

LEGAL PROTECT!ON Total

DATR ESTALISHED A teserve vaa ortglnally crested in 1913, but the Cage
$anctuary vas not tormally escablished until 1930, by ¢ Hollas dated § April.

CEOCRAPHICAL LOCATI Northern Jurma, near the afcy of Myickyina, N 3°150
ﬁigs'x [ 57‘54'-97@0'

T17ud 147,83+1,362.13 vetras
ARLA 10,421 ha
L TEN Public owvnership

PHYSICAL YEATURES  Valley of che lrravaddy river vich §5808y plains aear the
tlver and foreatad hiila,

_\_’!_m Tropical troad~leates svergreen foresc with m‘f 0wp., asd
$horey spp., together vitn OPea areas covered wvich shore §re0s a2 knove g lviny.
NO L3 Us, Tlaar Paathe tige 19, leopard ‘““.
ind;en ngaphan:ﬁn has gaxleue, HaTayan aﬂcr Carvys mf‘éﬂllumu
gaur Bes gavcuy readel and Burmege banteng fo u_&}u &uh s tiger {a
scriSored to the typical or 'bangal’ subspecies, glass R the Red Daca Book
4 ‘endengered’, W ao religble eariuate of the population has been reselveq.
The leopard, gaur ant banteng belong to $pecies alaseitied 49 ‘vuloerable' omd
thalr survival and aubeys {a the Pldauag fanatuary nged confirmacion 4nd assesg-

®ant, particularly the bauvang ca which tha Red Data Book ccatslas ac reaeat [ {178
outelds the conlfines of ‘»fooecia,

JoNiNG
nuwnucﬁ o gnc(_ﬁtgm Thras tes plaatations in southern part of the
résirve. ¥ 1ocal villeges nave righas 1o U0 veserve.
cigwrlir EAR
HCIPAL KX N R
K WARD + A sketch of the botany and scalogy of Morth Burms.

4. bombs r'n - Hige. Seg., 44y $30-94,
TN YIN, U, f%sﬁi v Lta presarvacion and sanccusrias n che Ualon of
Surea.  J, 12221221' oo Suge 53(2+3) 264284,
R20Y1 4 Haad kaeper and 3 ansistarcs

JUDGRT .
M r Divistonal paresc Oltiaer, Mylchyina Porasg Diviatea,
rthern 7:-;;0. ELE,L‘. hires.


http:attriLu.td
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LR S Hiawn Wild Life Senctuary
e np 810TIC rrOvVINGE 3.6.2
e 2330 rRoviCe

LECAL ruu.rtcno! Totsel

OATR 23TABLICHLD 1978, A and Hutsllcation Mo. 239, 28 Jetohar
— e

SEOGRAPUICAL LOCAYION Central Busipa, veag of the Yecaveddy civer and north-west
of Mandaley, B ilxiﬂ'-n 12; ¢ ”3“._“5“.

ALTLIOE 16.1-403.9¢% actses
Apea 10,387 ha
LAND TENUAL

PUTSICAL FEATURS

VRCETAT oM

lov hillse

Dry eceud [oreat

ROTEWORTUY FAUNA Thesin Cegvue eldi theain end berhing deer Muntlacus munt k
‘u“]couln. the losmer horr.q the Busmens Sepregentetive of o lPCcl.l of which
the tvo other reces, tle Menspur end Thallend brov-anilered desr, are very sisvely
ondengered: o WAL extent ite etatus e apprecishly better fo not known, although
it (s mot ar precent listed In the Red Data Book.

P J]

DISYURBANCES OR DEFICIENCIES

E!!ﬂ"lc RLSEAMCH

PRINCIPAL ACFIMENCE MATRRIAL

sYARYF

sJ0CEY

LOCAL PASK ADNiNISTRAT]OM

Eltc[c, [ T "N

Ooputy-disector, Shwebe Yorest Divislon, Northern

HAHK Hoscos lelands Osas Sanctuary
e we 0 VIHC 3.7.2
LECAL I'RO".CTIO_Q Total

UATE ESTAMLISHED 1924 (original notilication), confirmed by Forest Department
Hat¢ catiun Ho. 24) ot 29 Septembor 1922, .

GLOCAAPITCAL LUCATION Northecnmost lelends of the Hergul guhlposuo oft 'h'
cogst of Tenasserle and sbouc 130 tom south of Houlmein, N 13°47'-)4 N 58 7%
91 36"

ALTITubES

lelnse 1s,
Keungmagan 1Is.
Launglon Bok g,

AREA 4920.96 he
LAMY TENURE

PINSICAL FEATURLS Thees gioupa of offshosre islands, Nelnse, Haungmogen and
Lsunglion Bok, Strung out over some 70 ka of ocean [rom north to south, The
largest {aland, Ln which the ssin settlement i¢ sltusted, is In Lauaglom Bok, the

®ost southecly geoup; It {s algo the highest, but ell the {glends tlee steeply o
thelr {oreated peaks.

YECEIAN]

nonvomq FAURA Beat kuown, becausa haavily sxploited, are edivle oent svift~
ols of two species, the ‘grey- rumoed’ YT} .

co“is’ mg[zang m“mg and the
'black-aest’ or ‘Low'e’ €. pazima (youl). Kport trom thess two cn"ﬁl‘nllou. the
torast avifauns {s very rlcE. the vf—[;us bornbille (espsalally Aceros app.) and
flocks of laperisl pigeons (aainly the grean 29784) baing espicially
tTesirkable. TYurtlae, probebly of savarsl *pecies, breed eround the shores. The
only mammal reported is cthe crab~eating monkey % » but jeoher Loryyy
unicolor 299inug have been introduced from the aeighbouring malnland.

OK1IGC

pl_arvnuucEs oE PRTICIERCIES  The rlghc to colleat edisie deds' neate, formecly
s.ctioned by the Porect Dopartmant, in i921-73 becoms a woRopoly of the Laungloa
Tuwnshlp Cooperative Boataty, The aeate tahen lo thet seseon walghed ovar 572 &
and Grade { *vhite' nests of the sroy-rumped swiftlet fatched Kyate 1000/-(Us)
360} per vies or 1.634 kg. Tre 'black' nesta of ine cco much lags valushie,
but tha quantity available Iy usually greater end vouH Pregumably acaount for o
high proportion of the 372 kg quoted. Turzile 0888 ore slgo collected., The Walar

Products seaction of the Govarnment Yrading Corporation handles the grading,
pricing sand ®erxesing of thess producta.

LELENTITIC REFRARCH

NP MATER
N U . 11te preservation end sanctusriis (o the Unjon of

Buras, ), Beabey na. Hiss. fog.. 32(2-3), 264-284,

13.24-310,90 matres
13.24-338. 44 wetres
13.24-341.49 wetres

Evergraen forsst, som of wvhich has been closred

sTARF
b 11431
LOGAL PARK ADHINIGTRAT 0N

Tavoy Yoreet Oivielun, Yavoy, Burmn.


http:IS,24-II.41
http:l3.24-356.44
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N Kelathe Milt) Wil Lite Souctuary

e we SL03JC yaovimce  3.).4
12 CAL FRullcrium Tutel
BATE apTANLINWID 1942, on the cuggeetilon of ¢ho stbat of & neerby wonsstery

u:ww!y_:ﬁ._o_g_cgy_o! vath lul’o, bclwua the léun-. and ti. Salveen sivers,
notth saet of Ranguun, ¥ LIy 1) 15°) 8 977044 -9 [ M

ALT{ e

. ARZA 1) b

13.2-359.9) wetces

LA Tewons

!l_-!ﬂi.ﬁ _H.All_[l!i low Mils. the tesecve lo near the Iy-w.‘ovyu-"nlhlbtll
wonestery In'the Selotbe Mil),.

!y:&!_A_!l_U! Evedgresa fogest

mluuaTuY 1amA Setbing deer Muntliocus muat ok seidicosaly end Mlach o
E!l!-&'!‘.!f fusdlisemaie milae edver !l.—-;h .u’?.‘;ﬁ- teace, u'on:J :::
several vi'cha idoted sreas, ot o qpucles waich fa Sumatie fteelf (che typleei
sace} lo clesalfled oc endengered. e Buemass ced Jungle tovl Caliug gallue
spedlceus occurs, T

1uming !

AN IC aestancy
PAINCIFAL MfeRiuce majzagar
1] '3"_&:_‘._'1“;5“!;;“;5'.:.;;;::: .;:.:;:T“”" In the Union of Byrma.
starr
suoca

L(I‘JL_ ASA AUMIRISIRAT 1On hnoy-‘ltccc.l. Thatom forent Dlvlllu, Surme .,

HAR Haymyo Qama Bsnctuecy

e 14

LEGAL PROTECT{UN  Total
€ RRTAMLLBNED 1910

CEOGKAPUICAL |.OCATION
tyﬁr $

[ 38 -96739

BIOTIG PROVINGE  3.4.2

Central Purms, morthi-eset of Hatdalay, N ll°53'-23°05'|

ALTITUE

1066.80-1197.29 metras
AREA 12,691 he
LAMO TEWuRR

YSICAL FRATURRS Haymyo Plateau, o part of the Shen plateay, with undulating
omall s and velleys.

TATION Ury tesk foreet and chostnut, na bamboo, with folely dense undas-
z'f%r‘z::u.. the reley season but slmost open during suemer and vinter,

BOTEWOATUY 7 AUMA Repocted to serve msinly o8 ¢ bitg ssnctuery at the present

tlae, but #o lalormation tocolved on the species.
20M1MG

DISTURSANCES 08 DEYICIENCIES Pusplte fte senctusry atetus, thle conerve Like
otl cthars la Butas ves veparted by the svthorities in 1970 te be not suilicliently
sscure to provide o sultable plece for the relesse of Wre. Nume's hor-tailded
Phasssnt Sycmaticus mmlos, when on ol{ar vas nede by The Phesssat Trwet to provide
s nusber ;{ 'oiu Tov te- sttedvcilion late avess vhese the specier has boes
exterminated.

JOURIBN  The secoarve o closs to the populer Bl atetion of Meymyo and port ot
Tt T.'I.v.um 80 0 batanic gorden and Lo the oaly section vielted., sut §¢ e

vell oulted tor davelopeant lato o natlonsl park I the rabllc aould bo educated
1010 an appreciatlion of vildlite snd the eppropriete focliltios were provided,

SCIENTIFIC Sesparcy

] 1PAL L4} . L]
L—n.(ﬂll Yin, 5 i*ﬁﬂ Wildiite proacsvation ant gamatuariaes In the Vnlon of Bures.
3. Pombey pes. Mlat. og., 33(2-3)1  264-284.

ilu Mo sepacate ainit hes beenm allotted to the Panctuary, but the lecal Range
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AID
EPA
FAO

GDP

IAEC
IBRD

ipa
I0CN

LBPDP
OPEC
PPFC

SRCB
ONECAPE

UNICEF

usba
WHO

Asian Development Bank

Agency for International Develorment (U.S.)

Association of Soutl East Asian Nations

Environmencal Protection Agency (U.S.}

Pood and Agriculture Organization (Onited
Nations)

Pish and Wildljfe Service (U.S.)

Gross Domestic Product

Gross National Product

Government Printing Office {0.S5.)

International Atomic Energy Coamission
(United Nations)

Inteznational Bank for Reconstruction and
Develop@ent (World Baik)

International Devalopment Association

International Union for Conservation of Nature
and Natural Resocurceg

Lower Burma Paddyland Development Project

National Academy of Sciences (U.s.)

Organization of Petroleum Exporting Countries

People®s pearl and Pishery Corporation (SRUB)

Socialist Republic of the Union of Burma

United Nations Economic Commission for Asia
and the Par Bast

Onited Nations Environment Program

United Nations Economic and Social Commission
for Asia and the Pacific

United Naticns Educatio'ial, Scientific and
Cultural 2.cqanization

United N~cions International children's
Emerge ncy Pund

United states Department >f Agr.culture

World Health Organization (United Nations)
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