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Summary 

A tropical nation with 33 million inhabitants,
number of problems stemning 

Burma has faced a
from its climate and surroundings,and aggravated by its political --.3 administrative system.Traditioally an agricultural coun',ry whose economy has reliedupon exteasive rice cultivation anc: tizber exploitation, Burmanevertheless possesses mineral and eergy resources which remainlargely unLapped. Although the go -_rmrent recognizes theadvantages of developing further the regioa's aatural resources,it has been hampered b- lack of capital, por infrastructure,

internal disorder, and administrative inefficiency. The majorenvironmental problems affecting Burma, therefore, are notgenerally the results of large developoent schemes, but ratherof natural, cultural, and political phenamena. 

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

Natural disasters. Burma lies in a climatic zone which isfrequently subjected to cyclones and river flooding. The formeroccur per .odically, but unpred.ctably. They can cause extensivedamage to property, soils, and crops, and take a heavy toll onhuman and animal life. Flooding, sometimes caused by cyclones,but more often 
by excessive precipitation in mountairnouswatersheds, is a regular feature of Burma's extensive riverine
plains. Zach twoyear million hectares of areland severelyflooded and another 3.25 million hectares moderately inundated.These floods reduce agricultural production, cause erosion andsediment loading, and help 3pread infectious disease. Finally,much of Upper Burma lies on a tectonically active zone.Earthquakes are common and occasionally devastating. Inearly 1970s one such quake destroyed the religious and 

the 
historicsite of Pagan. None of these disasters are treatedsystematically by the government which has no integrated plan

for evacuation or relief.
 

Deforestation. Large parts of northern Burma are populated bycommunities 
 which traditionally 
 have engaged in shiftingcultivation. Although this ofmode farming has someecologically beneficial side effects, its principal impact isextremely destructive to forest 
resources. In addition to the
hill cultures who 
cut trees order
in to farm, enterpreneurs
deplete forests extralegally for economic gain. Together
shifting cultivation, illegal exploitation, and natural fires
hive destroyed as much as two-thirds of Burma's tropical moistforests. 
 Because deforestation 
facilitates erosion, removes
soil nutrients, permits weed infestation, diverts runoff, andreduces 
 water infiltration 
 and percolation, subsequent
reforestation is difficult and expensive. 
 Financial resources

for afforestation 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 problems in managing its environment 
and resources. Foreign technical publications are generallyunavailable while research and exchange programs have been 
discouraged. Burma has avoided participating in regionaldevelopment associations and uslally has not sent delegates to
international and regional conferences. For these reasons and
because of governmental preoccupaLion with internal insurgency,
Burma lags behind other countries in developing suitable
techniques for studying, protecting, and managing its
environment. Additionally, scarcity of financial resources andinfrastructure, and administrative inefficiency limit public
attempts to enforce existing regulations.
 

Public health problems. Although Burma has better medical
facilities than many of its neighbors, it possesses insufficient 
water treatment and se-w-age processing plantz. Concentrated
rainfall accumulates in cen 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 1970s, has once again risen to dangerous levels. Together
with gastrointestinal ailments and other water-borne and animal
borne illnesses, these diseases pose a continuing threat to the 
nation's public health. 
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1.0 Introduction 

This draft environmental profile summarizes information
available in the United States on the natural resources andenvironment of the .ocialist Republic of the Union f Burma
(SRtJB). The report reviews the major environmentalproblems of Burma and the impact of tne development process

upon resources and the environment. This draft reportrepresents the first step in developing an environmental
profile for use by the U.S. Agency for International
Development (U.S. AID) and SRUB government officalJs. Thenext step in this process should be a field tudy to
evaluate the information presented here, obtzin at: 'itionalinformation, and define 
 the issues, problems, and

pziorities in greater detail. This entire proces, should

help provide direction in future efforts to deal with themanagement, conservation, and rehabilitation of the
environment and natural resources. 

The information and interpretations in this report arepreliminary and are .not intended to attain the detail and accuracy required for development planning. The report
represents a cooperative effort by the Man and the
Biosphere (MAB) project staff of the Arid Lands Information
Center (ALIC). The primary research, writing, and a.nalysisof the Burma profile were done by Robert G. Varady, -hrough
the resources of ALIC and the University of Vizonalibrary. 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.
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2.0 Geueral Description 

2.1 Geography and Climate 1/ 

2.1.1 Boundaries and Administrative Divisions 

Situated between the Indian subcontinent to the
northwest and Southeastthe Asian peninsula to the
northeast, the Socialist Republic of the Union of
Burma (hereafter, Burma) lies between 100 and 28033 ' 
north latitude, and between 92o14 ' 10108'and east 
longitude. Burma's of 600area 678 square
kilcueters (sq km)-a territory Texasthe size of 
ranks it as mainland Southeast Asia's largest
nation. Between its northern and southern extremes,
Burma stretches nearly km-a2,100 distahoe
equivalent to that between the Florida Keys and 
Toronto, Canada. 

Burma shares a 5,850 km border with five other
countries: Bangladesh and India on the northwest,
China on the Northeast, Laos on the east, and
Thailand on the east and southeast. All but the 
southernmost portion of Burma's borders in
lie

mountainous regions generally naturaland follow
features such as zidges and drainage basins. 
Occasionally, large rivers such as the Mekong and
the Salween define portions 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 nation'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 
harbors.
 

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

1 Sources: Chhibber. 1975. 

Fisher. 1979.
 
Henderson et al. 1971.
 
Koteswaran. 1974.
 
Siddiqui and Jeet. 1978.
 
Silverstein. 1980.
 
Storz. 1967.
 
U.S. AID. 1980.
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units are of two types-diviio0s and states. "he 
former, of which there are 3even, represe~t Burvi 
Oproper," and reflect both the major cotc'.n rationr 
of ethnic Burmans and British colonial Lif 'wa.
The seven divisions are Irrawaddy, Magwe, A&, aiay.
Pegu, Rangoon, Sagaing, and Tenasseria. 7T A
remaining regions, which are situated pre-ci: 
on Burma's periphery are administered as sev*
states: Arakan, Chin, Kachin, Karen, F-yah, 24)np
and Shan (Fig. 1 Table 1). The boundari-s cf Ithes. 
states were drawn so as to accoamodamle the majo
ethnolinguistic minorities for which they were namec. 
(cf. Fig. 8, and Sections 2.2.1 and 2.2.2 . Two ofthe states, Arakan and Mon States, were created by
the 1974 constitution from areas prev o sly
considered within Burma proper (Silver3tein L 83). 

The constitution of 1974, the nation's "dssecoad,
promulgated chiefly in order to redefine the issue
of national unity and to rectify previous in -uities 
in the relationships between states and the center. 
Under the new federal system, Burma is a.t-inistered 
at four levels. At the top, the national or
people's assembly (Pytthu Hluttaw,, coupo.;ed of 451
elected members, is the nation's !e"isLit:v , hiy.
The executive branch of government. consi .r: of a 
state council, headed by a chaiman, -.'n S
currently also Burma's president. 'Me cen,'.,, if 
of government further includes a ;ic:. 0o' r r,
comprised of: a Chief Court, a Couzcil oZ People's
Judges, a Council of People's Attcrne:, and a
network of People's Courts. BeneatL tb1s level,
there are subordinate administrations wi.,-,in 3tates
and divisions, townships and wards, and vilages.
Local issues in villages are resolved by s.rant 
councils (Silverstein 1980; U.S. Dept. State Ic',84,
 

2.1.2 Geographic Features
 

Burma's major physical features, as H.L. Chhbber 
observed in 1933, are the surface expressions f tae 
underlying strata. The country's topograph; cal 
layout thus mirrors its geological formations (cf.
Fig. 2 and Fig. 3). Accordingly, Burma can b.
divided into four elongated north-south physical
regions: the Arakan Coastal Strip on the west, the 
Fold (or Western) Mountain Belt, the Central Belt in 
the center and the Shan Plateau on the east (Fig. 
4).
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Table 1. Areas and Headquarters 	of Major Administrative Units 

Administrative Administrative Area Source Population Source 
unit beadquartezs sq 	Ic)
 

Burma Rangoon 	 678,600 a 32,900,000 c
 

670,180 b
 

Divisions
 

Irrawaddy Bassein 34,760 b 4,162,000 d
 

Magwe Magwe 44,280 b 2,630,000 d
 

Mandalay Mandalay 33,856 b 3,662,000 d
 

Pegu Pegu 49,723* b 3,171,000 d
 

Rangoon Rangoon 3,187,000 d
 

Sagaing Sagaing 98,002 b 3,116,000 d
 

Tenasserim Tavoy 54,520** b 2,474,000 d
 

States
 

Arakan Akyab (Sittwe) 36,337 b 1,708,000 d
 

Chin Falam 35,592 b 323,000 d
 
Kachin Xitkyina 86,792 b 639,000 d
 

Karen Pa-an 28,393 b 853,000 d
 

Kayah Loi-kaw 11,535 b 120,000 d
 

Mon Moulmein
 

Shan Taunggyi 156,390 b 4,287,000 d
 

Notes: a. U.S. State Dept. 1978 c. U.S. AID. 1981e.
 
b. Webster's. 1972. d. U.S. AID. 1980.
 

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

**For similar re&sons data for Mon State are included in the
 
figures for Tenasserim.
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(1) Arakan Coastal Strip. The Arakan Coastal Strip
is a narrow band of alluvial deposits and
Tertiary bedrock bounded on the west by the 3ay
of Bengal and tha byon east the Araan yrange. It rarely exceeds 50 km in width, and 
at places the Ycmas extend almost to the
coastline. The entire Arakan coastal region
lies below 500 a, and most of the land is, in
fact, less than 200 a 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. 

(2) Western Mountain Belt. This geographic zone
imediately east of the Arakan Coastal 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 theAndaman and Micobar island chains, 

as 
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 belt have a variety
of names. In the north, along the border with 
the Indian stateb of Arunachal Pradesh,
Nagaland, Manipur, and Mizoram, there are the
Patkai, Naga, Letha, and Chin Hills. As they
begin to parallel the Burmese 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 mouth of the 
Irrawaddy.
 

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



The northern portion of this region is drained 
by the Chindwin, Manipur, and Lenro Rivers, and 
by numerous other north-south rivers cutting
through the valleys. These are connected 
each other by transverse 

to 
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
map), and even the relatively low Arakan Yos 
are not easily penetrated, with only four major 
passes.
 

(3) 	 Central Belt. The CezntraL Belt, lying to the 
east of the Western Mountain Belt, is the 
region bordering the Irrawaddy, Chindwin and
Sittang Rivers. Until geologically recent 
times, most of this land was 	 surged and
constituted an ancient sea known as the Burmese 
Gulf. Since that time, silting action hasfilled the gulf with Tertiary sediment. As a 
result, the entire belt is composed of sediment 
and alluvium deposited by t.e region's major
rivers (Fig. 2). 

The 	upper reaches of this zone include several
 
mountain ranges, which at their northern 
extrme join the Himalayas and the origin of 
the Western Mountain Belt. At the edge of this
belt lies the nation's highest peak, Hkakabo 
Razi (5,923 m), just 25 km south of Burma's 
northernmost tip. Within 150 km to the south, 
however, elevations drop sharply, seldom 
exceeding 1,500 m. From Bhamo, where 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 gradually
descends to sea level. The Pegu Yoma, -%low 
mountain range, parallels the course of the 
river 60 to 70 km to east of it.the 	 Still
further south, the Irrawaddy and Sittang Rivers 
form an extensive (26,000 sq ka) and fertile 
deltaic plain, populated by nearly third ofa 
the nation's inhabitants
 

(4) 	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
Figure 3 illustrates, the drop in elevation 
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from the Plateau to the plain is severe, at
times forming cliffs heightswhose exceed 600
A. The plateau itself lies at an average
elevation of 1,000 a and extends the fulllength of the country to its southern tip on
the MAlay Peninsula. 

Throughout its expanse, the Shan Plateau is
mountainous with several peaks exceeding 2,500
a. 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 Moulzein, the extension
of the Shan Plateau known as the Tenasserim 
Ycma is considerably lower and less 
mountainous. 
A single peak, Mt. Myinmoletkat,

rises higher than 2,000 m. 
As in the Arakan
 
region, the coasta strip is extremely narrow
and hills frequently slope to the sea. Even 
more 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 umonsoon raino coastal
 
zone, a "tropical savanna" interior, and two small 
northern pockets of *warm climate with dry winter,"
and *steppe.' An earlier and simpler classification 
by Wladimir Koppen (1900) treats the entire region
as operhumid," *humid," "moistand subhumid"
climatic zones (Koteswaram 1974). More recently, P.Legris has divided the area into "very humid,"
'humid,* "subhumid,w and usubdry and dry" zones 
(Fig. 5; Legris 1974). 

Burma's climate is dominated b'Y two subcontinental 
monsoons. As in neighboring South Asia, the moreimportant of these is the moisture-laden southwest 
monsoon which induces most of the region's rainfall.
It generally lasts from June to October and defines

the summer wet season. The northeast monsoon
usually arrives in November and lingers until March. 
Unlike the northwest monsoon, it is notcharacterized by significant rainfall. The November 
to May portion 
of the year is comprised of two
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Figure 5. irati Zones
 

Source: Lelris. 1974. 
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d stinct seauons. Aovember to aid-pebruary LBur"'s cxol seawn, while the subsoquent period
ei ng the Sm*er monsoon is extremly hot. 

m.*r03cI€'s tzPgraPby has nI important effect ont.e CLiate. The mountains to the north and eastshield IMma thefrom mach colder climate whichPcevaIs in Tibet and western a, ma. pi Ie:jtere&cacag !ms and hills in Tenasserim 
the 

cause heavyOccgraVhc rainfall along their western slopes. Onthe eistern slopes there far lessis rainfall, thus,the rzrawd valley-particularly between mandalayand PrC reains relatively dry throughout
Year (see Figs. 6a and 6b, and Section 2.1.3.1). 

the 

2.1.3.1 Rainfall 

Except for a 500 km long oval-shaped region west of1Mzdalay, the entire natior -eceives more than L,OMOm of annual rainfall (Figs. 6a and 6b). As in
coniguous 
 areas in southern Asia, Burma' sprecipitation relies heavily upon the annualsouthwest 21-soon. By late May it arrives from thenddan Oean ard causes heavy rainfall throughout
the cntry until the end of October. The coastal areas are particularly affected by monsoon wimnd,
receiving 3,100 to = of4,000 precipitation
year. Furtne.- inland, 

each 
average rainfall is lower;

Magwe PrCfviMcp situated within the rain shadow ofthe Arakan rm(as, is Burwa's driest region,
re-eiviDg just IJOO to 1,000 m of rain per year. Tothe east, the rozthern Shan Plateau gets up to 2,000
-0of precipitation (Fig. 6b). 

Characteristically for a region possessing a monsoon
climate, Burma receives the 
 bulk of its rainfallduring the wet season. Throughout the country, 88to 97 percent of annual ;recipitation occurs fromMay to October. June ,.o September are even wetter;
57 to 83 Percent of rainfall is within these four 
months (Table 2). 

2.1.3.2 Temperature 

Except for the winter season in northern and centralBur, tempezatures tend to remain high year-round.For Burma as a whole, the mean annual temperature isa warn 26.7 0 C. As Figure 7a shows, in fact, only thePortion of the country which lies north of theTropic of Cancer has average winter temperaturesbelow 18oC. Below this latitude January
temperatures range 180cfrom to a maximum of 27 0 C, 
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able 2. Averae Monthly PrecipitatLico and Percentage
PrI-cIpILa Lion during Monsooll Seasonl at Selected Locales 
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following a gradient along which temperatureincreases as latitude decreases. 

Throughout Burma the hottest temperatures occur inMay. In the vicinity of the confluence of theChimdwin and Irrawaddy RiverS, also the nation'sdriest area, maxinum temperatures exceed 40 0 C whilethe mean is approximately 32 0 c. Within the entireregion surrounding this zone summer temperacures arenearly uniform, averaging about 300C. To the southalong the Tenasserim coast, temperatures areslightly lower, remaining virtually constantthrough the year, averaging 7b240 to 270. Figureshows mean temperatures in Burma, while Figure 7cprovides temperature profiles for three cities. 

2.1.3.4 Humidity, Pressure, and Wind
 

Bec3use the ertire region is classified as tropicaland humid, most of Burma experiences relatively highhumidity throughout the year. The chief source ofataospheric water is the surface of the surroundingocean. Water vapor from this source is transportedaver the land mass in large amounts. This movementof moisture assumes a higher rate of precipitationthan of evaporation, and sustains high levels ofhumidity. Table 3 below shows the mean relativehumidity at selected locatiors in Burma. As thetabulation indicates, at all but two of the 21stations listed, average humidity exceeds 70
1erceut. 

In Burma, as elsewhere in humid tropical Asia, air
pressure and wind distribution 
vary according to theearth's position relative to the sun and thedifferential 
heating 
of land 
and sea. Twice
annually, there are reversals 
 of atmospheric
pressure and air flow. These shifts induce the twoyearly monsoons. 
 During the transition betweenthem, usually in April to May or OctoberDecember, monsoon winds to 
are weak and variable.These are, however, the periods subject to tropicalcyclones emanating in the Andaeman Sea. Thesestorms move northeast and strike the Burmese coastwith great force, causing heavy rainfall, flooding,
and considerable damage to environme.t, life, andproperty (Koteswaram 1974).
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Table 3. Mean Relative Humidity at Selected Locations 

Location Mean relative humidity 

(t) 

Akyab 80.5 
Bassein 78.0 
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. J 
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. 1980. 
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2.2 population 

2.2 1 aistorical and Cultural Background 2 

Te Republic of the Union of theBurma, 

coimstitutional predecessor of the present Burmese 
sr.ate, achieved independence from Great Britain on
January 4, 1948. As with all previous colonial 
ertities in BurmaAsia, inherited its boundaries,
sublbivisions, and ethnic balance from European
ootions rather than from indigenous socio-political
developnt. The nation took its name from the
Bu.-ians, a northern people akin to the Tibetans, who 
settled the Trravacly plaLis between the ninth and 
eleventh centuries, A.D.. But altbough the Burmans
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, consequently, began its existence as 
a tenuous union of divergent cultural values, and 
political traditions. Alert to the inherenttensions in such a unit, the first Prime Minister, U
Nu, cautioned the populace in 1947, *to strain every 
nerve to make this unity stand firm..." (Silverstein 
1980). 

7he history of the region prior to the entry of the
Burmans remains incompletely studied. It appears,
hhosever, that the land was occuppied previously by
the Monxs, or Talaings. The Mons' location along the 
coast exposed them to the highly developed culture 
of the Indian subcontinent, and specifically
permitted Buddhism to penetrate Southeast Asia.
When the invading Burmans subdued the Mbns theyadopted their version of Theravada (Hinayana)
Buddhism, 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 conquer-e ftns, but other 
groups such as Karens, Chins, 9 4Zins, and Shans 
felt the weight of Burman dominance. 

z Sources: Ad-as. 1974.
 
Sixler. 1971. 
Senderson et al 1971. 
M44Ung. 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.tal 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 communities within Burma "propero (Lower 
Burma) have retained their identities. In Upper 
Burma, where Burman military and administrative 
influence were generally attenuated, the various 
populations remained even more identifiable and 
separate. 

For centuries the Burmese frontiers and plains were
 
penetrated by foreign influence. Religious, 
political, and commercial contacts with India to the 
west were paralleled by similar exchanges with China 
and Thailand to the east. Sustained encounters with 
European culture did not develop until the early
fifteenth century. As in India and the E2,st Indian 
archipelago, these contacts were chiefly 
commercial. But unlike the Dutch, 2.ortuguese, 
French, and British experiences elsewhere in 
southern Asia, European traders were unable to
 
establish permanent stations along the coast or 
upr ver. 

The first serious dispute with a European colonial 
power developed in the early nineteenth century. 
The ostensible issue concerned the desire of Burman 
authorities to pursue "criminals and rebels* across
 
the mountains into territory administered by the 
private British East Indian Ccmpany. Conveniently 
for English policy-makers, this clash of interests 
over sovereignty came during a period of aggressive 
imperial expansion 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, the First Anglo-Burma War,
 
established a British foothold along the Arakan and
 
Tnasserim 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 come under Company rule. The Third Anglo-

Burma War, more than thirty years later in 1885,
 
undertaken by direct British Crown rule,
 
exterminated the Kingdom of Burma and extended 
British boundaries to include Mandalay and the
 
remainde-: of Upper Burma.
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From 1885 to 1948, therefore, all of Burma was
British overseas territory. Because of its
proximity to India, Burma was treated as an organic
part of Britain's Indian empire. Itsadinistration, judicial system, ccw.rcial 
organization, educational and cultural policies were
all modeled after India's, with minimal allowances
for Burma's distinctly un-Indian tradition. Rot
until 1937, after significant 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 xenophobic course dcsigned to 
encourage endemic responses to Burma's riroblems. 

The nation promulgated its first constitution in1947. In it, Burma defined itself as a democratic
republic and adopted a federal approach to achieving
political unity. The constitution of 1947establishe,: conditions for Burmese citizenship andaccorded a privileged position to Buddhism as the
majority religion. Two decades after its adoption
the constitution came under intense criticism from
various sectors of society and from the government

itself. The issue of minority rights was perhaps

the single most important factor leading to the
 
failure of Burma's first constitution. Traditional

hostility and mistrust between the Burman majority
and other ethnic counitiec -emained unresolved and 
were, in fact, aggLavated legislation stemming
from the 1947 constitution. A second constitution,
promoted by the administration, sought to remedy
some of the lingering inequities. In effect since1974, this charter has also failed to alleviate the
underlying tension 
 resulting from centralized
 
efforts at Uurmanization." As one long-time
observer of Burmese political development
(Silverstein 1980) has recently observed, "until a common solution [to the ofproblem national
integration] is found, there will be struggle and 
unrest in Burma.*
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2.2.2 Ethnicity and Language --/ 

As the preceding section has suggested, Burmese
society is composed of numerous comamunities having
varying traditionc, different languages and
religions, and frequently conflicting ideologies
regarding parti(...pation in a centralized state. The
ethnic groups currently residing in Burma are
descended from va: ious migratory settlers who
descended from the Asian mainland to the Irrawaddy
plains and the outlying mountain ranges. 

Ancestors of the Mon people were perhaps the first
settlers along deltaic Thethe coast. 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 (Fig 8b). 

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

Table 4 shows the approximate numbers of members
Burma's major ethnic communities. As is evident, 

of
a 

large majority of the population (72 percent) isidentified as The ofBurman. source Table 4,
however, indicates neither the meens 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 thenumber of Burmans, the figures cannot be viewed with 
complete reliability.
 

Sources: Bixler. 
 1971.
 
Henderson et al. 1971.
 
Silverstein. 1980
 

1981.
 
U.S. AID. 1980.
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Table 4. Population of Ethnic CompuitiE 

Group NUmber Percentage of 

persores total Population 

8urtan (inc-1. NOn & Arakanese) 22,000,000 
 72.1
Karen and K3yah (Red Karen) 3,100,000

Shar ,0.2 
ChinKachin I 800,000 5.9 

Chn600,0 600,000 2.u
2,0
Indian, Banqladeshi, & Pakistani 900,000 3.0
 
Chinese 
 600,000 3.0
 
Otber 
 600,000 2.0
900,000 3.0 

Total 30,500,000 1000.a 

Erroz due to rounding
 

L:.S.r A1Z. :980. 

As hcs been indicated, the Predominant religion ofBurma is Teravzda Buddhism. ApWtOximately fourfifths of the pojlation professes to be Buddhist
and the religion enjoys special protection under theconstitution. Zn May 1980 more than 1,200 mOnksparticipated in the First Congregation for thePurification, Perpetuaticn and Pro agation ofsuddhism, a Convention designed to furtherstrengthen the role of Buddhism within Burmesesociety (Silverstein 1981). Among n0 l-Burmans, anUmbet oi other religions prevail. MUy Karens andNagas were converted to Christianity during thecolonial period and have retained their Christianaffiliations. Irdians are either gind or,Dle Muslim,former Palistanis a4d BUngladeshis aregenerally Muslim, as are a number of Chinese.Tfibeften other than Shans, Palaumg, and Pa-o

Karen., meanwhxle, have maintained t.'e irtraditionl Celigioua rites and customs.
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2.2.3 POPUlatioc SiZe, Growth, and Distribution A/ 

3arfta's POPULtion in :id-1980 was estiJated to be34-06 million ranking the nation a. the orld's 25th 
most populous (U.S. Alb 1961e; World Bank 1981).The current annual Population growtb rate is
eStimated to be 2.5 perCent by U.S. AID (1980). TheWorld Bank and AID itself (198 1e) list the average 
rate during the 1970-79 decade as morea moderate2.2 percent Per annum, a figure which ccpares
favorably with the 2.6 Percent growth rate in other
"low-iwnce" Countries (World Bank 1981). Bu-ma's 
rate of population increase appears to be COnstant,

having averaged 2.2 gercent between 1960 and 1970. 
Although Burma accepted significant nuters of 
imkigrants prior to independence, the practice hasbeeA severly curtailed. Similarly, emigration isrestricted, azd altOugh perhaps a half million persons left Burma betWe 1962 and 1971,n the flow
aPPears to have decreased. As z result of tightcontrol of movements in and out Of the country, the
growth rate reflects primarily natural growth
related to fertility, health care, and life
eXPectancy. Over Past decadesthe two both crudebirth rate and crude death haverate declined
markedly. The foroer fell fro-A 43 to 37 per
thousand, while latterthe dropped even morenOticeably from 22 to 14 per thousand (Wrld Bank 
1981). Based Upon these indicators the World Bank 
(1981) projects that SUrra's population will grow to 
50 illion by the year 200o. 

As elsewhere in low-income coutries, Burma's 
POPUlation is andYoung growing Younger.9 illustrates, half AS Figure 
years of the inhabitants are under 18of age. If past trends continue, Burma's 

Young people can expect to live cOsideratly longer
than their elders; beteen 1960 and 1979 lifeexpectancy increased bY 23 percent, from 44 to 54 
years. The death rate among children aged one to 
four, moreover, has practically halved since 1960from 24 per 1,000 to just 13 per 1,000 in 1979. Thispbencwnon is indue large Part to notable
imprOvements in health Care. 

Source: U.S. AID. 19 81e. 
-~- . 1980
 

World Bank. 1981.
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Like most developing countries, Burma remains a 
predominantly rural nation. But in keeping with 
urbanization trends elsewhere an increasing ntmber 
of Burmese are moving to cities. In 1969, 19 
percent of the population was urban; by 1980 the 
proportion had grown to 27 percent. Nearly three of 
elmrY ten city dwellers, furthermore, no reside in 
Burma's two largest centers-Rangoon and Mandalay 
(Table 5). 

Table 5. Population of Major Urban Centers, 1973 

City Popula tion 

Rangoon 2,056,i18 
Mandalay 417,266
 
Henzada 283,658
 
Pegu 254,761
 
Myi gyan 220,129 
Moulmein 171,767
 
Prome 148,123
 
Bassein 126,152
 
Tavoy 101,536
 
Akyab 82,544
 

Total urban population (1980) 8,883,000
 

Sources: Anonymous. 1979. 
U.S. AID. 1980.
 
World Bank. 1981.
 

Regionally, the population tends to cluster within 
the bounds of Burma proper, that is, within the 
divisions. Tabl" 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. Figure 10 shows 
the geographical distribution of population 
density. 
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Table 6. Regional Population Distribution and Density
 

Region 

Area 
 Area 
 Popul. 
 Popul,
(1,000 sq km) Ratio of Popul.
(% of Total) (1,000) (% of total) 
 % popul. density
 

% to area (I/sq km)
 
1 2 3 4 5 6 

Arakan State 
 36.3
Chin State 1,700

35.6 

5.4 5.6 1.04* 47.1
Irrawaddy Division 5.3 323 1.1 
 0.21
34.8 9.1
5.2
Kachin State 4,162 
 13.7 
 2.63*
86.8 119.6
13.0 
 639
Karen State 2.1 
 0.16
28.4 7.4
4.2 
 853
Kayah State 2.8 
 0.67
11.5 30.0
1.7
Magwe Div. 120 0.4 
 0.24
44.3 10.4
Mandalay Div. 6.6 2,630 
 8.7 
 1.32'
33.9 59.4
5.1
Pegu & Rangoon Diva. 3,662 12.0 2.35*
49.7 108.0
Sagaing Div. 7.4 6,358 20.9 
 2.82*
98.0 127.9
14.6
Shan State 3,116 
 10.3
156.4 31.8

Tennasserim Div. & Mon State 

23.3 4,287 
0.71 


14.1 
 0.61
54.5 27.4
8.1 
 2,474 
 8.1 
 1.00! 
 45.4
 

Burma 

670.2 
 100.0 
 30,332a 
 100.0 
 1.00 
 45.3
 

*Regions having at least Otheir share" of the population; i.e., 
the ratio in column 5 Is 1.0 or greater.

aThis figure is the 
sum of the entries in column 3, and 
thus does not correspond 
to the total population

indicated in Table 1.
 

Source: Table 1.
 



Figure 10. Population Density 

Source: Available from U.S. GPO (1972). 
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2.2.4 Health and Nutrition 5/ 

During the past two decades Surma's public healthfacilities, and therefore its health-rolatedindicators, have improved substantially. Perhapsthe most noteworthy trend has been the increase inthe number of physicians--frou one to every 15,560persons in 1960, to one per 5,120 by 1977 (WorldBank 1981). The effective tripling of availablephysicians has been supported by a substantialin the number of hospitals (63 
rise 

percent between 1969and 1378) and by a modest increase in the number of
hospital beds (5.3 percent for the same period;Henderson et al. 1971; U.S. AID 1980). Together,these improvements in health care since 1960 have:more than halved infant mortality (129.9 to 55.8deaths per 1,000 between 1960 and 1975); reduced thedeath rate among children aged one fourto from 24to 13 per 1,000 (1960 to 1979); lowered crude deathrate from per22 1,000 in 1960 to 14 per 1,000 in1978; and thereby raised life expectancy from 44 to
54 years during the same period (U.S. AID 198±e;
World Bank 1981). 

It would be misleading, however, to infer that these
generally favorable 
 statistics indicate 
 that
Burma's serious public health problems have beeneliminated. 
 Infectious diseases remain prevalentthroughout the nation. Inadequate facilities forfresh water supply and sanitation disposal areperhaps the most serious impediments to improvedhealth conditions. As Table 7 shows, only a sixthof Burma's residents have access to treated drinkingwater, while just a third of the population benefitsfrom sewage disposal. The resulting problemsinclude high 
 incidences 
 of gastrointestinal
diseases such as typhoid, dysentery, and cholera,and 
 frequent outbreaks 
 of other water-borne
infections 
 such as dengue, poliomyelitis,
tuberculosis, typhus, and yaws. Malaria and
filariasis, transmitted by 
mosquitoes bred
shallow stagnant in 

waters, constitute perhaps thegreatest 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. 

. 1981e.
 
World Bank. 1981.
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m.st pronounced inland on the Shah plateau anz inthe Chin hills, and along the coastal strip. Past
efforts to combat these disease, have focused ca
larvicidal tzeatment of breeding grunds and have
resulted in serious pollution of groundwater .Wd 
soil (Self and Tun 1970). As Table 7 indicates,
most areas remain beyond the reach of proper
sanitation, so that environments corndciv to
malarial ard filarial vectors continue to exist. 
The population, consequently, has had little
sustained relief from outbreaks of these tw 
parasitic diseases. 

Table 7. Water Treatment and Disposcl Facilities, 1975 

Percentage Percentage Percentaq(, 
of of 
 of
 

rural iopul. urban popul. total poaul.
 

Access to safe water 
 14.0 31.0 17.0 

Access to sewage disposal 32.0 38.U 33.0 

Source: U.S. AID. 1981e.
 

In addition to water-borne afflictions, much of the 
Burmese population suffers from ch rrnic respiratory
diseases such as tuberculosis and influenza, and 
from such varied infectious ailments as venereal 
disease, leprosy, otcmyccsis, plague, and trachoma. 
Since the 1960s the World Health Organ.zation (WHO)has been active in sponsoring programs to prevent,
control, and eradicate several 
of these endemic
 
diseases (Kyaw et al. 1978; Martinez Dcminguez 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 achieved in 1964. Burma's 
population, meanwhile, rose from 21.8 million in
 
1960 to 32.9 million in 1979.
 

Rice is the dietary staple for most Burmese.
 
Although 
 its supply has remained generally
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plentiful, it is polished prior to consumption.
The process has led to chxonic deficiencies of Bvitamins, iron, todine, and other minerals. Start-ard
meals are also .typically low in both animal andplant 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 FAO's minimum daily requirement. 

2.3 Land Use 6/ 

As in all Southeast Asian countries, agriculture remainsthe predominant sector of the economy. But unllikeneighboring and other developin9 ;oumntries, burmaapparently is becoming increasingly dependent onagriculture. Whereas ia 1960 a surpr .ngly low 33 percentof the GDP stesmed from agriculture, that figure had risen to 45 percent ;y 1979 ('orld Bank 1981). Although in 1979
two-thirds of the labor force was engaged in theagricultural 
 sector, that proportion had remained
relatively stable over the previous decadestwo (68.4
percent in U.S.1960; AID 1980a). 

Figure II and Table 8 show that in spite of Burma'scontinuing reliance on agriculture, only a small portion-
ten million hectares, or 14.7 percent--of its total area,is considered cropland. Another 11.9 percent (8.L million
ha) is cultivable wasteland, terrain which remains unusedbut may be potentially productive A relatively Small
portion of land (362,000 ha, or 0.4 percent of the total) isused as permanent pasture, sustaining cultivated or wild
herbaceous forage crops. 

By far the largest amount of land is forest and woodland.
Tropical and mountain evergreen, deciduous, scrub, andswamp forest cover 66.8 percent (45.3 million ha) ofBurma's total area (68.7 percent of its land area).Approximately a (9.3fifth million ha) of this land isofficially reserved forest land. Half of Burma's forests
and woodlands (22.7 million ha) are termed unreserved.Another 13.3 million ha included in this category can beconsidered only marginally forested and could asappropriately be treated as 'unclassified" or "otherl land. 

6 Sources: FAO. 1979. 

UNESCAP. 1978. 
U.S. AID. 1980. 

. 1981a.
 
USDA. 1980.
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Table 8. Land Use, 1961 to 1977 

Land Type 1961-65a 1967a 1972 a 1977b 1978C 1977 

Area (in millions of hectares) % of 

Cropland 

Land under temporary crops 

Cultivated land 

Fallow land 


Land under permanent crops 


Permanent pastzure 

Forests and woodland 

Reserved 

Unreserved 

Otherd 


Unclassified land 

Cultivable waste 

Othere 

Inland water 


Total area 


a Source: FAO. 1979. 
b Figures for 1977 have 

total 

10.2 10.4 10.4 10.0 14.7 
9.9 9.9 10.0 9.5 14.0 

7.5 i.1 
2.0 2.9 

0.3 0.4 0.5 0.5 0.7 

0.3 0.4 0.4 0.4 0.6. 

45.3 45.3 45.3 45.3 66.8 
9.3 9.7 13.7 

22.7 29.0 33.5 
13.3 19.6 

10.1 

1.8 

9.8 

1.8 

9.8 

1.8 

10.3 
8.1 
2.2 

1.8 

15.2 
.9 
3.2 

2.7 

67.7 67.7 67.7 67.8 100.0 

been drawn from two sources: UNESCAP 
(1978), and FAO (1979).
c Official SRUB figures from the Ministry of Agriculture and
 
Forests (1978).

FAO defines forests and woodlands to include deforested land 
and other lands which UNESCAP and other sources categorize as

Ounclassified" or "other* land.
 

e FAO's definition of unclassified or "other" land includes
built-on areas, parks, ornamental gardens, barren land, and 
uncultivable wasteland. 
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But even without this last questionable terrain, forestsand woodlands cover more of Bursa's surface than any otherland types shown on Table 8. Over the past two do--aces, theamount of land thus classified by FAO has reaainedconstant. It is not possiole to discezn from Table 8,however, whether the ofnumber hectares set asides asreserved forest land has undergone any change. As Table 8indicates, FAD's figures for Burma's reserved andunreserved forest land are sewhat lower than thoseplblished by the Burmese government. Sections 2.3.4 and3.3.1 below will treat natural forests in more detail.
 
Table 8 also fails to 
reveal any other noteworthy trends inland use. than aOther slight (1.9 percent) reduction inthe amount of cropland and a corresponding rise in thenUmber of hectares of unclassified land, Burma's gross landuse patterns a.e-ar to have remained notably stable between1961 and 1977. But because FAO dces not provide data forcultivated and fallow land, it is not possible to knowwhether Burmese planters have been altering their
allocations of fallow land. 

The principal agricultural regions, as shown in Figure LI,lie within the deltas and floodpl-.ins of Burma's majorrivers, the Irrawaddy and the Sittang. Along the lowervalleys, the alluvial soils are particularly fertile anddeep, and receive between 2,000 and 3,300 mm of annualrainfall. These areas are thus the most productive. To thenorth, as Figure 5 illustrates, there is pocket of dry andsubdry terrain. 
a 

The northeastern portion of this zone,which corresponds to the white area of Figure 11, althoughdrier than the lower valley, has been cultivated. ?orcenturies this region has been irrigated by canals whosewaters have permitted rice cultivation. Prior to World WarII, total irrigated area had reached 0.63 million hectares(6.1 percent of the present agricultural area; TableWartime 8).and post-war damage destroyed up to a quarter ofBurma's canals, but subsequent reconstruction had increasedirrigated land to 0.81 million ha by 1969. 1970In thegovernment, convinced of the advisability of furtherextensions in irrigation, planned to increase irrigation bymore than 50 percent. By 1977 the program had succeeded inirrigating an additional 200,000 ha (Table 9). 
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Table 9. Irrigated Area, 1940 to 1977 

Year 1940-4 L 1960-61 1.961.-65 1967 1968-69 1972 1977 

Irrigated area 
(millions of ha) 0. 63a 0.51a 0 . 6 8b 0 . 78 b 0.81a 0. 8 9bl.00b 

a Henderson et al. 1971. 
b FAO. 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 British imposed alienmodes of administration, ignored indigenous
landholdiag systems, and introduced a trade-based
cash economy. Together, these measures led towidespread peasant indebtedness and ultimately to
forfeiture of productive land. The resulting
redistribution of land transfered large holdings tothe colonial administration, which in turn granted
plo- s to individuals who were willing to farm them.Much of this newly-acquired land, however, soon came 
into the hands of wealthy moneylenders--many of them
Indian settlers poised to take advantage of the 
scarcity of capital.
 

Immediately after independence, the Burmese 
government set out to redistribute land holdings.
The vehicle for 
 this program was the Burmese

Constitution of 1947 which thedefined state as the
"ultimate owner of all lands.* As a natural 
consequence of this view, the state had the right to
"regulate, alter abolish tenuresor land or resume 
possession of any landw for rediatribution as it saw 
fit (Maung 1961). 

In order to implement the spirit of this dictum,
Parliament passed the Land Nat'ronalizatlon Act of 

7 Sources: Henderson et ai. 
 1971.
 
Maung. 1961.
 
Silverstein. 1980.
 
Steinberg. 1979.
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1948. Its terms limited maximum land holdings to 50 
acres (20.2 ha) per family and restricted reversionof land to moneylenders. In 1963 further
legislation freed tenant farmers from rents andproperty seizures. Large (greater than 50-acre)
holdings were nationalized except for some rubberplantations which %ere exempt in the interest ofproductivity. As a result, by the late 1960s most 
tenants effectively had become owners of the plots
they farmed. Table .0 shows farmland distributions 
in 1967-68 and in 1978. 

Table 10. Land Distribution, 1967-68 and 1978 

Farm Size Number of Faxms Area of Farms(in ha) (%of total) (% of total) 

1967-68a 1978b 1967-68a 1978b
 

0-5* 
 88.0 88.6 
 60.0 64.0
5-10 
 8.0 
 8.5 20.0 19.0
10-20 
 3.0 2.8 
 18.5 13.0Greater than 20 
 1.0 0.1 1.5 
 -


* Average farm size: in 1967-68 - 2.27 ha 

in L978 - 1.93 ha
 
a Adapted from Henderson et al (1971).
 
b Adapted from Steinberg (1979).
 

Although Table excludes10 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 tabu.ated data reflect the effects ofBurma's early land redistribution programs. The
table reveals that these efforts have continued toraise 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 1.93 in a
to ha

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 pr icipalagricultural commodity. In those areas where rice 
grew best-the deltaic plains, the lower valleys ofthe Irrawaddy and Sittang Rivers, and along thecoasts of the Bay of Bengal and the Andaman Sea- it was farmed according to traditional le cultivation
techniques (rainfall inundation irrigation) Inthese areas rice is the only important crop andgrows on about 90 percent of cultivated land
(Henderson et al. 1971). Ye cultivation (shiftingcultivation) is employed to grow rice in the drierregions of north central Burma (Figure 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, andbeans. 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 Trianglen region of eastern Shan State,
indigenous *slash and burno patterns of settlement 
and farming persist (Miller et al. 1979; Steinberg
1979). Freshly cleared forestland is planted with
cash crops such opium andas dry lard rice. After
just two or three years soil is stripped of itsnutrients and inhabitants move on, repeating the
cycle. Abandoned fields require two decades for
natural reforestation. But whereas in the past most
forests were minimally affected by these cycles ofshifting cultivation, increasing 
demaM for opium

and population pressure 
 have decreased the

cultivation cycle time to six or seven years. 
These
changes are seriously threintening 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. Instead, farmers continue to rely on animal
fertilizers and traditional methods of pest control. 

8 Sources: Henderson et al. 
 1971.
 

Roberts et al. !968.
 
Sasson. 1980.
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2.3.3 Crops 2/ 

Rice. Paddy production, always Burma's chief
agricultural enterprise, was strongly stimulated byBritish colonial administration. Appreciating thecountry'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 br'Dught underirrigation and drainage in order to 	incLease yields.
Table 11 demonstrates the growth 	 of rice-planted 
area under colonial rule.
 

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

Year 1830 1850 1860 1890 
 1900 1920 
 1930 1940
 

Pre-colonial Colonial pericd 

Area
(1,000 ha) 26.7 539.7
40.5 1,780.6 3,461.5 3,476.9 4,012.6 5,182.2
 

Sources: Bixler. 
 1971.
 
Golay et al. 1969.
 

Large and continual increases in rice planting soon
achieved British expectations. By the L870s withworld trade having benefited from tne opening of the
Suez Canal, Burmese rice was finding its way intoEuropean Kitchens. By the turn of the century,approximately two m.llion tons rice riceof and
products were being exported (Adas 1974). AS 
acreage and production continued to grow during thefirst 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 

9 Sources: 	 Anonymous. 1979.
 
FAO. 1979.
 
Framji. 1977.
 
Golay et al. 1969.
 
Henderson et al. 
 1971.
 
Huysmans. 1965.
 
Steinberg. 1979.
 
UNESCA.p. 1978a.
 
U.S. AID. 	 1981a.
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prior to World War II (Bixler 1971). In the 
process, Burma's paddy cultivation changed from
subsistence agriculture to a predominantly
coercial venture. 

The war however, put an end to agricultural
expansion and instead destroyed large productive 
areas, irrigation systems, and suppc:ting
infrastructures. Burma's independent post-war 
economy, faced with rapid population growth,
shortages of foreign currency, and internal 
political upheaval, has been unable to return to 
pre-war levels of growth. Table 12 shows kaht rice 
cultivation in 1978 is nearly equal to ttat 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 w'ater 
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 (i979)
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 1981a). 

Despite these improvements in rice productivity,

Burma's growing population has diverted rice

consumption to 
 internal marxets. Consequently
 
exports, once the overwhelming foreign currency
 
earner, have declined in magnitude and in relation
 
to timber and o-.'ier commodities. Although U.S. AID,

in a current project paper, writes optimistically of 
Burma's prospects 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 tne lower 3urma Paddyland Developcent Project
(LBPDP). As envisioned in L978, the undertaking

would focus on improving rice farming on about 
75,000 ha of once productive but now badly
deteriorated paddyland (UNESCAP L978a). Figure 12 
shows the location of tne LBPDP 
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Table 12. Areao O Rice CutivaLion In Jndepandunt uura 

Year 196J-63 1964 1966-67 1967-68 1960-69 L969-71 1976 1977 1977-78 L78 

A L I 0014,la) 4 ,a39b 5,102U 4,9vUb 4,9J6b 5,0±i' 4,74U- 5,LU0 4,U60* 5,157U 5,200a 

8OuICqii *VAA3. 1979 
bUendocson at &1. 

c 
0 
t*Sab4g. 1919. 

1971. 

T4I 13. Htue ProduoLton, 1962 Lu 1980 

Yua( 

PsudUctllu. i.OU0 HTJ 

- 1idmuadpcoductioai 

t1962-b3-l00 

196263 

1,5446 

100 

1966-67 

6,t 2b 

86.6 

1967-6u 

7,6 47b 

OL.4 

1968-69 

7,89 6b 

104.7 

1969-71 

U, 1Oa 

107.5 

1976 

9,320 a 

123.5 

1977 

9,455 a 

125.J 

1977-7d 

5,4d9' 

126.8 
039j 

1978 

10,SOUa 

. 

1978-79 

u,3U0 a 

136.5 

1979 

9,9U00 

13L.2 

19U0 

13,0U d 

M.3 

u11v$1dw: i*rAU. 19 
blljUI~uaI 

. 
ML *1. 1971. 

dUo-. AID. 19S1i. 
IUbmA. 1300. 

Table 14. kice "portsLe, 1919 to 1980 

ysag 1939 L964-65 L971-73 19)5 1975-76 193+77 i77-7u 1980 

Amunt (1,OO q) 3,3004 1,3100 260U 2U0 c 4400 67uu 
6 60b,e 750 

f 

Ouccoua ller. 1971. 
b~tsinb~cv. 1979. 
cuNpmce. 1978. 
tU.s. AI0. 1980. 
1-.0 193LA. 
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Source: U:NESCAP. 1978a.
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More generally, the government plans to relyheavily on high-yielding varieties 
more 

(HYV) of ricethroughout the country. While in 1979 only sevenpercent of paddyland was planted with BYV, officialshoped to increase this amount to 22 percent by 198±
82, and eventually to 60 percedt. It should benoted, however, that in the past Bur'mese growers
have been unable to meet the government's ambitious
growth plans for the agricultural sector (Steinberg
1979; UNESCAP 1978a).
 

Other crops. As Table 15 amply demonstrates, riceremains by far Burma's predominant crop. Both rice acreage and production significantly exceed amounts
for other agricultural coumodities. The mostimportant crops include sugarcane, vegetaoles,bananas and other fruits, pulses, groundnuts, sesame 
seeds, and jute. 

Although agricultural production remained generallylow (1.7 percent per annum) during the decade 1968to 1978, recent indications have led to a moreoptimistic view of future output. 
Under the current
Twenty-Year Plan begun in 1971, the second Four-YearPlan (1974-±978) inaugurated a series of reforms
aimed at improving agricultural production. 
 Partly
as a result of Utese measures and partly due tofavorable weather, annual agricultural growth rose 
to 3.6 percent by L977, and to six percent by 1978(Steianerg 1979; U.S. AID 1980). The most notable
gain was in the sugarcane crop which rose from anaverage of I.1 million tons during 1961 
to 1965, to
1.6 million tons by 1979 (USDA 1980). The AsianDevelopment Bank has funded a major sugar refining
facility (Steinberg L979). Other -rops experiencing
significant growth during this period were pulses
(308,00' 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 countrymillion 
 kyats (U.S.$112 million) 

730 
in 1976-77
(Anonymous 1979). That same year pulses earned an
estimated U.S.S9.9 million, rubber brought $5.6million, and Jute, $3.0 million (Steinberg 1979).

Together, these products accounted forapproximately 50 percent of Burma's total exports(Anonymous 1979). The U.S. Agency forInternational Development, in a long-term program,is currently assisting Burma through a MaizeOilseeds Production Project (U.S. AID 
and 

1981a). 
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Table 15. Area and Production of Crops, 1978
 

Crop Area 
(1,000 ha) 

Amount 
(1,000 lI') 

Crop Area 
(1,000 ha) 

Amount 
(1,000 MT) 

Rice 

Wneal 

Maize 

Millet 
Roots & tubers 
Potatoes 

Sweet potatoes 
Cassava 
Pulses 
Beans 
Peas, dried 
Chick peas 
Lentils 
Soybeans 
Groundnuts 
Sunflower seeds 
Rapeseed 

5,200 

91 
80 

173 
17 

11 

4 
2 

631 
370 
22 

147 

5 
23 

570 
15 
I 

10,500 

94 
75 

60 
90 

54 

21 
1.5 

308 
186 
19 

71 

1 
16 

450 
5 
I 

Sesame 'eed 
Seed Cotton 
Cotton seed 
Coconuts 
Vegetaoles & melons 
Fruits 

Treenuts 
Onions 
Garlic 
Sugarcane 
Plantl:s 
Coffee 

Tobacco 
Jute 
Cotton lint 
Natural rubber 
Tea 

606 

140 

26 

a14 
1,825 

652 

26 
23 
7 

50 
n.a. 

2 
65 
52 
16 
20 

n.a. 

111 

42 

6* 
n.a. 
n.a. 

n.a. 

n.a. 
136 
20 

1,791 
448 

1 
59 
43 

n.a. 
15* 
9* 

*From USDA (1980). 

Source: FAO. 1979. 



2.3.4 Fr ests 10/ 

A the 	 genecai discussion in Section 2.3 above hasalready indiCated,
Brnia 	 is 5t'bject 

the exact amount of forest land into scue speculat1on. The9%errment estimates that forests cover about 	 57Prcent of Chge country, but as 8Table shows thisfigure neceSSari Ly includes land whichfested. Steinberg (1979) questiors 
is not truly 

0%s~tancy of 	 the apparentforest 	acreage since 1952. 
termingUbrobable 	 itin view of the pressures exerted by a9r win POPUlation, destructive practices, and
Vtiespread iZskargent activities. 

Zt4 nost v31 iabie products of land which is4a'lisputedly forested =%u4lreserveda (area listed as "reserved andin Table 8) are teak and ctherhtdvoods . The precise area of teaK forest isdi.fficult to estimate, bute°t-ains beto""n 75 it is believed that Burmaand 85 	percent of the world's 
reerves (Steinberg 1979). 

Outma's forest 	 resources are discussed in greater4etail in 5ection 3.3.-L( eforestation 	 oelow. Problems ofand mislise of forested land arerreated 
in section 4 1.2. Figu:e 13 shows tnedistribution Of Bu:nma's forest types. 
2.3.5 	 "neland and ivestock Li/
 

Ourra has 
 aPOi~t 	 362,000 bectares of permanentPstureland, a.4 area that represents justpfrent of tie 	 0.6country's total area (FAO 1979).POJe 8 however, shows sizable stretches of terrain euseis unlpecfied. Much of the area which isterz~e 	 "other" forest land or 'unclassifiedm 
M4Y be suitable for grazing. 

land 

It is 	 not surPrising therefore, that Burma's herdsof cattle 
 3re substantial, 
 particularly

C~arison to those of neighboring 	

in 
cluntries. The nation's nearly 

Southeast Asian 
eight million headof rattle are almost as numerousKAPuec-hea, 	 as cattle inLaOS, Malaysia, Thailand, and VietnamcOtbined (FAO 1979). Water buffaloes, estimated at 

10Source: 
 Svt berg. 1919. 

llSources: FAQ. 1979.
 
StOlqberg. 1979.
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1.86 million head are not as common as in Thailand,
where there are four times as many. The populations
of other livestock animals are listed in Table . 
According to the tabulated data, cattle population
has been the most nearly constant. Buffaloes,
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. Table 7 provides figures of 
livestock product output. 

Table 16. LivestocK Population, 1947 to 1978 

Livestock Numoer of head (I OGOs) 

i947-52a 1957-58a £960 61a 
 1969 71b 1976b 19 7 8b
 

Cattle 
Buffaloes 
Horses 
Mules 
Pigs 
Sheep 

6,007 
74. 
L2 
1 

419 
25 

n.a. 
941 

L8 
2 

569 
44 

n.a. 
1,049 

21 
2 

652 
74 

6,949 
1,593 

71 
8 

1,562 
£77 

7,526 
1,723 

99 
8 

1,78L 
£90 

7,865 
1,855 

1i0 
9 

i,915 
2z2 

Goats 179 288 444 573 560 6i5 

a Storz. 1967.
 
b PAO. 1979.
 

Table 17. Livest(.ck Products, j-958 to 1978 

Product 
 Amount (.L,000 MT) 

1958-5 9a 1969-71b L9760 1978b
 

Beef and veal a.9 67 74 
 78
 
Buffalo meat n.a. 
 .4 L5 16
 
Mutton and lamb 
 n.a. I 
 I I 
Goat meat 
 4.7 3 3 3

Pork 
 10.6 60 68 74
 
Cow's milk 240 ,85 214 
 221
 
Buffalo milk 
 18 43 49 51 
Goat milk n.a. 3 5 5
Butter and ghee n.a. 4.1 4.7 4.9
 
Cheese n.a. 11.6 
 13.4 13.9
 
Cattle and buffalo hide n.a. 
 .9.2 23.2 24.5

Sheepskins and goatskins n.a. 0.5 0.5 0.5

wool n.a. 0.3 0.3 0.4 

a Storz. i967. "7 
b FAO. 1979. 
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3.0 Environmental Resources n- -

3.1 Geology, Soils, and Mineral and Energy Resources
 

3.1.1 Geologic Formations 12/ 

According to a recent study, the geology of Burma
remains "hardly known" (Goossens 1978a) It isnevertheless possible to divide the country into
five geotectonic and geomorphologic strips (cf. the
four physical regions described in Section 2.1.2aoove). These zones according to Goossens, are
the: (1) Eastern Highlands; (2) Central Belt; t3)Arakan-Chin Ranges; (4) Northeastern Belt; and (5)
the Arakan Coastal Plain (Fig. 14).
 

In the western portion 
of the Eastern Highlands
belt, the rocks are principally Paleozoic sediments
that are folded, partially metamorphosed, and highly
faulted (Fig. These15). sediments are intruded bygranitic and dioritic rocks and rhyolitc plugs
They may be grouped as two carbonate series(Ordovician-Silurian and "Plateau Limestones'), and
 
two clastic series (Mawchi-Mergui and Cambrian)
The Eastern Highlands are delineated on the west bythe Shan Boundary Fault and on the north by the 
Lashio Fault (Fig. 15)
 

The Northeastern Belt (zone 4 of Fig. 14) north of
the Eastern Highlands, is generally 
Precambrian
 
igneous characterized by mafic, ultramafic, andgranitic intrusions. Much the isof land 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 ArakanYoma-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. Along thecentral axis collection andesiticis a of volcanoes
and volcanic hills. Pre-Tertiary greenscnist
volcanic complex makes up the basement of the 
Central Belt. 

Region 3, the Arakan-Chin Ranges is a belt which is
elongate folded and slightly arcuated. It is markedby Cretaceous-Tertiary flysch sediments containing 

12 Surces: Garson et al. 
 1976.
 

Goossens. 1978a. 
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basalt and ultramafic deposits as well as
metaorphic rocks. This range continues southwardto the Bay of Bengal, reemerging as the Andaman and 
Nicobar chain of islands. 

The last geotectonic belt is the Arakan Coastal
Plain (zone 5 of Fig. 14). It is a Cenezoic
sedimentary basin waiose northwestern extzemus
continues into Bangladesh. Figure 16 shows Burma's
sedimentary and metamorphic rock formations. 

3.1.2 Soils 13/
 

In general, Burma has three soil types: (1)Ca isols; (2) Acrisols-Fluvisols; and (3)
Nitosols-Acrisols (Fig. 17). 

Cambisols. These soils occur in elevated humidtropical regions having high precipitation. Thesoil pattern in northwestern Burma is influencedprincipally by topography and altitude. As Figure
l8 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 thecountry, near the Bangladeshi border. Unless 
properly terraced, they are vulnerable to extremeerosion. Left untouched they are suitable for
forests. If properly managed, these soils cansustain grazino or terraced agriculture. Dystric

Cambisols in the form of sandy clay loam or loam arefavorable for growing tea. They are usually
nutrient-poor, but :espond well to fertilizer 
applications 

Eumic Cambisols, also found in mountainous terrainremain principally under forest cover. They tend to
be sandy, and thus permeable and generally
unsuitable for irrigated rice cultivation. Ferralic 
Cau isols occur to the east of the above soils in anort.h-south belt. They also are usually under
forest, sometimes scrub cover. They tend to be low
in pnospnares and susceptible to drought.
appropriate management, 

With 
these soils can sustain

millet, wheat, and otner crops. 

1 3Sources: Dudal et al. 1974
 
FAO-UNESCO. 
 1977.
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Figure 17. Broad So~il Regions 
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Acrisols-Fluvisols. The area marked -2" on Figure17 is made up mostly of Gleysols, Luvisols,Nitosols, and in the north, Orthic Acrisols. 

The Gleysols-Eutric and Humic--ar-% alluvial soilsdepoeited along the rivermain valleys. EutricGleysols in particular, are usec to grow rice and are Burma'3 most irportant soils. There is anespecially close correspondence between the areasmarked *KO on Figure 18 and those shown as devotedto wetland rice cultivation on Figure ii. Rice maybe grown without irrigation when r,-:.infall issufficient, or with it if necessary. In the latter case, the cansoil support two crops per year.Dryland crops cannot be cultivated 
 without
irrigation. The natural fertility of EutricGleysols tends to be low, requiring fertilization
order to produce acceptable yields. 

in 
In particularlywet areas artificial drainage is also needed to

raise yields. 

The Humc Gleysols found in small pockets north ofthe Eutric Gleysol regions mainlyare suitable forforests. 
 Because 
they are difficult to drain and
deficient in nutritional elements they notare
generally planted with rice In some areas nearShwebo however, these soils sustalni various dry
cultivated crop.
 

Interspersed with Humic Gleysols are regions coveredwith Cbromic and Ferric Luvisols. The former occurin shallow layers and are highly susceptiole toerosion. Although some of the Chromic Luvisolscover dryzone scrub and deciduous forest floor,others are planted with wheat, sorghum, pulses,oilseeds, and groundnuts. With supplementalirrigation, crop yield and choice are enhanced.Ferric Luvisols also found in certain portions ofthe central Irrawaddy floodplain, a:e highlyweathered, 
high in iron, and low in 
alkaline
content. They are primarily covered ,ith bamboo andscrub forest, but occasionally support rubber
pLancations and fruit orcnards. They generally
cequire fertilization 
with phospnate, potassium,

nitrogen and lime.
 

Dysr-,c Nitoscls cover the remaining portions of thecentral :iverrhe 
 plains, particularly 
 -n the
vicinity of the low Pegu Yoma range. They areusually 
 found on gentle slopes and are eitherforested or planted with rice 
pulses, or oilseeds.They are good deep soils wnen grades are not severe,and are erosion-resLstant. 
 They are relatively
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infertile and somewhat inpermeable. With 	 propermanagement, irrigation, and application of lime,these 	soils can be made to produce high yields. 
Nitosols-Acrisols. The upper reaches of zone 02w aswell as the overwhelming portion 
of zone "30 of
Figure 	17 are covered with Orthic 	Acrisols. in zone"3," the only exceptions are isolated pockets ofFerric 	 Luvisols and Humic 	 Nitosols in the extremeeast, and a coastal stretch of Dystric Nitosolsalong 	 the western slcpes of the Tenasserim Yoma 
range.
 

As Figure ii illustra'es, Burma's Orthic 
 Acrisolsoccur either under grassland or scrub, or undertropical 
 or mountain 
 evergreen 
 forest.
Occasionally, 
 these soils 
 sustain 
 rubber
plantations 
or fruit orchards. 
 Under 	 shifting

cultivation, 
 Orthic Acrisols 
 have 	 supported

vegetables, tooacco 
oilseed, and especially, rice.
 
Orthic Acrisols are extremely weathered and aretherefore low Ln fertility. Planting on these soils
requires application 
 of phosphate, nitrogen,potassium, 	 and lime. Zn sloping 	 regions, soilsrequire terracLng to contain erosion. 
 In Burma itis these soils which have suffered most from longterm shifting cultivation. As a consequence, theseregions frequently suffer 
 from 	drought despi te
adequate amounts of precipitation.
 

3.1.3 	 Mineral Resources L/ 

Burma is generally regarded as aireaan rich in
mineral resources. 
 For a number of reasons,
nowever, the nation has yet to 	exploit effectivelyits mineral 	wealth. 
Losses 	resulting from World War
II, post-independence insurgencies in the miningregions, 	 inadequate infrastructure, outdatedtechnologies, and reductions In internationaldemand 	 have in the 	past combined to retard Burma'sdevelopment 
of its mineral sector. 
 Under 	the
current Twenty Year 	 Plan the government is 

14Sources: 	 Asnachinda. 1978.
 
Goossens. 
 L978a.
 

.978b.
 
Kinney. 1980.
 
Steinberg. 1979.
 
Storz. 1967.
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attempting to reverse 
these 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 Four-Year Plan. The next Four-
Year Plan calls for a reduction to just 6.6 percent. 

Figures 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 the 
country's precious and semiprecious stones. Jade,
diamonds, rubies, sapphires, 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 to limit black marketeering, the
 
government instituted an annual emporium for foreign 
buyers.
 

In 1976 Burma produced some 9,000 kg of jadeite and 
approximately 76,000 carats of precious and 
semiprecious stones (Table 16). 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 (Fig. 19), although
mostly destroyed during the war, remains 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 this figure dropped to 1,800 tons,
and is 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. A- Figure
20 shows, most of Burma's reserves of tin and 
tungsten are situated in the southern peninsular
region and northeast of the Sittang River in Kayah
State. In all, there are more than 120 known tin and 
tungsten deposit sites in Burma (Fig. 20). They
occur in three forms: lodes in -ranitic margins and 
greisen, detrital deposits, and placer deposits
 
(Goossens 1978a). 
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The gover nmvnt's recent emphasis on increased 
mineral pCOdtliction is manifest in the opening of the1R) anma Tin and Tungsten Corporation's West German
financed aeirlda Mine. Production at this facility
i4 slated to reach 1,000 tons of tin concentzate per
Year, an amotnt which ear exceeds current national 
Po-duction- Other projects funded by thernternationa- Develoment Association (IDA) of the 
Wirld 3anK (IRD) inClUde new support facilities for
tin-tungsten mines at .einda Basin, Karlbauk,TAVOY. -igure 21 shows the locations andof Burma's 

M"4jr mines (Schreck 19R0 ).
 

t-on, t ad- inc, aEdedther Me7_a--. Iron has been 
mined and worked for ma-ny centuries. The earliest
kzon iron deposits were in the region around Mount
PRoa, between Mandalay and Magwe. Recent iron 
e~ploration has centered further ineast Shari State,where there are numerous hematite-limonite 
accumulations. These Ores, however, are low-grade
and reserves are not large (Appendix II). 

Lead and silver, which generally occ-ur together in
galena, are ained throughout eastern Burma. At
 
Present most of these metals cofle from the Bawdin,Bzksaing, and Yedanatheingi Mines (Fig. 21). Of
t-se, the first is the oldest and most imtortant 
faeility. Sigher-grade ores beccttinare less 
Plentiful anq equipment problems have further 
haVered operations. Although, as Table 18 shows,
 
Outputs of both lead and silver 
have declined since 
the early 1960s, both substances rexin important to 
Bur-awas eCOfn0%y as a SOurce of foreign currecy.
 
Zinc mining has undergon e a siriilar Pattern 
 of
 
de,Line . This metal Occurs with galena and was also
 
fotrerly founQ in a8Undance at the Bawdin Mine.Zinc too, 
It% 

haz been depleted froQ this facility, andjproducl.ion has consequently tofallen 3 sixth of
 
it% 1.961-62 level. Newly disCOVered dePOsits of
 
-iic at SagYli (20006' u; 95037' E) and DOugh Keng
(20Oirs' N; 97029' ) are not fully es-ablished. 
u,-a does not have zinc smelting facilities, but 

ont is schqeuled to be built at Ela (19037 ' N:96 3 In Appendix Figures 9 the;n ZI 7 and Show
l04ations Of zinc 3nd lead deposits in Burma. 

Among other Metals, there are 30 known occurrences
 
)f antipony-bearing 5ibnite. 
 boulangerite,3 O0rnonite, -Yragyrite, Ind tettahedrite. With newdiscoverie$ and increased exploitation, antimony 
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production is increasing and had reschjwd 570 to bys1976 (Table 18).
 

Chromium, copper, and nickel are thl? oAly Qther 
metals of note. Chromite is found in a stPi. Wkthin 
the Arakan-Chin ranges, at 13 known 19>cq.ions. :tis 
not presently being exploited signific-Intly Copper
has not previously been produced in Butr&, but there 
are 45 established occurrences in the cmjnczy. Wjtathe development of the Monywa disSemruj.ted Copper
sulfide deposit (Fig. 21), Burma may bt-(e a copper
producer (Goossens 1978a, 1978b). 
 NitkeL, arising

from gersdorffite, is produced at the BAdin Mine. 
It is smelted into speiss at Namtu, 15 kr away.
Other nickel deposits, in garnitrite-bearing
laterite, have recently been found iA thb- Arakan-
Chin belt. 

Precious metals such as gold and PltijnaQ, along
with other metals such as berylljtm, cobalt,
lithium, mercury, selenium, and titan=u are foudm
in small deposits, but to date have not been 
produced in significant amounts. 

Nonmetals. As Table 1u indicates, EUrao's Chiefnonmetals are barite, clays, fluorite, q us, Snd,
and stone. There are just U1 barite jepoits, but
these are substantially exploited. Bwsaing (?ig.
21) is the largest and most developed S4urce. Since
barite is required for oil drilling, the goernaent
is actively searching for new sourceS. As a result,
the Rangoon Arts and Science Uni'rerity Geology
Department's, Post Graduate Training in Miim~raI
 
Exploration Program has 
 been assisting in this

search (Gocssens 1978a). Burma's barite 
ptduCtion

in 1976 was reported as 13,696 tons (Table 18). In

Appendix II Figures 2 and 5 
 show the geoarapb ica 
distribution of barite and fluorite.
 

Because of growing demand for cement, Brza has been
increasing its exploitation of gyPSa4 "d :and 
resources. Cement production grew by 43 Per.ent 
between 1975 and 1976, and as Table 1.8 ahcwg, gypsumproduction kept pace. Sand is also employed in the
country's glass and ceramic industries. A Vilattral 
agreement with Japan's Asahi Glass COmUpy to btlild 
a plant at Bassein is expected to .erri t Burma. to oecome self-reliant in glasssheet pCoduct:ion 
(Kinney 1980).
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3.1.4 Energy Resources W 

Beginning in the early 1960s Burma began relying
more heavily than in the past on liquid sources of 
energy. Coal, which in 1963 Supplied 18.2 percntof the nation's energy, accounted for only fc:=r
percent 	of fuel use by 1974 (Siddayao 1978). Thealternative to coal use during this time btcuw 
petroleum, whose increasing presence off the BurmEse 
coast has now 	 made the nation into an oil eXPrter. 

Table 19 shows the pattern of energy consumptionbetween 1960 and 1979. It indicates that per capitaenergy consumption has been increasing over the pesttwo decades. Both the rate of 	 increase and averageconsumption however, remain 
 relatively low in
comparison to rates in other low-income countries.
and in most other Southeast Asian nations. Burma' strend toward increased reliance liquidn fuels isin keeping with trendsrate of 	 elsewhere in region.the Theincrease of oil consumption in particular,
has been higher in Asia than in the rest of thedeveloping world. In Burma as elsewhere in the area, pazt of 	this rise reflects the substitution ofpetroleum derivatives for coal (Siddayao 1978). Thefollowing sections examine Burma, s resources inpetroleum, coal, natural gas, hydroelectricity, and 
nuclear fuels. 

3.1.4.1 Petroleum 

Although petroleum was discoveredthe 	 in Bura in 183S,first comercial exploitations were .10t 
undertaken until hal..a century later. "hecountry's first wt'lls at tne Yenangyaung field wetedug by hand through oilsands to a depth of :100 

15Sources: 
Asian Devel. Bank. 1981.
 
Brown and Dey. 1975. 
Durdino 1972.
 
Pletcher. 
 1978.
 
Kinney. 1980.
 
Siddayao. 1978.
 
Silverstein. 
 1981.
 
Simon and Rakoczi. 1972.
 
U.S. AID. 1980b.
 
World Oil. 1976.
 
...-. • 1978.
 

-	 ---. 1979.
 
1980.
 



Table 19. Energy Consumption, 1960 to 1979
 

1960 a 

19 6 3b 	 1 9 7 4b 
 1 9 7 9a
 

Cuiisumptionc Percent Consumptionc Percent Conaumptlonc Percent 
 Consumptlonc Perceeni
 
of 	 of of 
 of
 

total 
 total 
 total 
 total
 

Coal 
 * * 	 217 18.2 67 4.0 *
Liquid fuels 	 A
* * 922 77.5 1,534 90.9 * *Natural 	gas 
 * 21 1.8 27 1.6 * ,
lydroelectricity 
 * * 
 29 2.4 57 3.4 * * 

JuL'al consumption 
 1,3 0 0d 10.0 1,190 100.0 1,685 130.0 
 2,3 6 9d 100.0
Per capita consumption (kq) 58 
 --	 50 
 - 56 -- 72 --


Notes: 	 *Not available.
 
aWorld Bank. 1981.
 
bSiddayao. 1978.
 
Cvoume in I.UO tone of coal equivalent, except where otherwise noted.
 
dEtAimate based on per capita consumption aiid population figures.
 



meters. In their first ycar of operation in 1888,they yielded a-nproximately ten million liters

(59,500 barrels). Within a theyear newly-formed

Burmah Oil beganCompany 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
yielding petroleum (Fig. 22). 

By the 1 9 30s many of these fields were being
depleted and soon after, Wcrld War II brought oiJ
production to a virtual halt. Exploration anuexploitation began afteranew independence, but not
until the 3.960s did experts begin to suspect thatBurma's petroleum reserves might be significant. By
the middle of the decade, spurred by some favorable 
survey findings, the government commissioned asustained program of exploration. These efforts,
concentrated in the dltaic and Arakan coastal areas, along the continental shelf, and in theregion near Shwebo, began to yield positive results.
By the mid-1960s Burma's proven reserves of

petroleum were estimated at 140 million barrels 
(Henderson et al. 1971).
 

The Gulf of Martaban soon became the focus
international exploration. 

of 
In 1969 the Burmese 

government, employing $10a million loan from Japan,contracted with a Japanese tofirm survey theoffshore 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 80
km off the Tenasserim coast. Simultaneously efforts 
were under way to develop the inland Mann oilfield.
 
A number of the test sites proved productive and by
1977 Burma was exporting petroleum again-the first 
time since the 19 30s. 
 Table 20 shows that
production had more than doubled from 4.4 million

barrels in 
 1962 to 9.5 million barrels in 1977, andreached 12 million barrels 
 in 1980 (Silverstein
1981; Steinberg 1979).
 

By 1976, Burma's estimated proven petroleum reserves 
totalled 70 million barrels. Ultimately recoverable
potential petroleum resources were far higher-between 10 and 100 billion barrels. About a tentb
 
of these reserves 
were considered to 
lie offshore
 
(Siddayao 1978).
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Table 20. Oil Production, 1962 to 1980 

Year 1962 1963 1965 1967 1974 1975 1976 1977 1978 1979 1980 

Production (106 barrels) 4.4a 4.8a 3.98,b 4.5a 7.6c 7.8c 9.1d 9 .5b,e lO.Oe i0.8f 12.0g 

aBrown and Dey. 1975. 
bsteinberg. 1979. 
cNorld 011. 1976. 

dW(rd Oil. 1978. 
eWorld Oil. 1579. 
tWorld Oil. 1980. 
gsilversteln. 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 (Bha o, Katha, and
Minbu), and in the Upper Chindwin and Shwebo 
regions. In addition, lignite fields occur in the
Theindaw-Kawmapyin, Mergui and Lenya areas, and in 
the Shan States (Brown znd Dey 1975; see Fig. 19).
According to the Asian Development Bank (1981),
Burma's proven coal reserves are just 2.3 million 
tons; the same source estimates the country s 
"indicated and inferred' coal resources at a much
higher 200 million tons. 

Although as Table 19 indicates, Burua has reduced
considerably its reliance on coal (from 18.2 percent
of all energy consumption in 1963 to just four 
percent by 1974), production 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 percentbetween 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 coala 10 13 
 15 14
 

All coalb 
 17 25 21
 

a Anonymous. 1979.
 
b Kinney. 1980.
 

rncreased 
use of coal by the nation's railways

account for most of the raised demand. Until 
recently Burma continued to tmport much of the coal 
it consumed. In 1974 the amount of hard coal
 
Lmported stood at 152,000 metric tons, more than ten

times the tonnage produced. In more recent years
coal imports appear to have dropped from a high of 
92 million kyats ($14.2 million) in 1975-76 to what
 
one
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observer (Kinney 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 
recent 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 0.15billion 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 oil and coal
deposits, were discovered and exploited early. Bythe end of World War T several fields had begun
yielding sizable quantities of methane. Indaw,
Yenangyaung, Chauk, Lanywa, Yenangyat-Sabe, Minbu,
Palanyon, Yethaya, and Pyaye were azong the earliesc 
gas fields to be exploited. Other sources werefound in ?hayetmyo, Prcme, Henzada, and Pegu
Districts.
 

Table 22. Natural Gas Production, 1962 to 1976 

Year 
 1962 1963 
 •.. 1974 1976 1978 
1979
 

Production (106 cu m) 18a 
 16a ... 1 5 0b 2 6 7b 30 0C 40 0C
 

a Brown and Dey. 1975. 
b Kinney. 1980.
c Asian Devel. Bank. 1981. 

The above tabulation illustrates Burma's rapidly
growing gas production. Much of the gas is found inconjunction with petrcleum deposits and as more oil
is exploited, it 
is likely that natural gas
production 
will continue to rise. Until 

recently some observers suspected that 

very
 
gas


production was kept deliberately low on account ofthe shortage of downstream distribution facilities
 
(Fletcher 1978).
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3.1.4.4 Bydrcelectric and Thermal Energy 

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 
waterways, the possesses
c .intry substantial 
hydroelectric potential. To date most of this 
potential remains *nexploited. In 1978 Burma's 
installed hydroelectric capacity was approximately 
181 megawatts, or 40 percent of its total installed
 
electric capecity. During the period 1968 to 1978 
the nation increased its hydroelectric capacity by 
80 percent (Van der Leeden 1975). The Asian 
Development Bank (1981) 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 for doubling the country s
 
thermal capacity by 1982. The chief impediment to 
turther exploitation of thermoelectric and
hydroelectric rescurces is the persistent shortage 
of transmission and distribution facilities (U.S. 
AID 1980).
 

3.1.4.5 Nuclear Energy
 

Current investigations indicate that there appear to
 
be few deposits of radioactive 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 (22055 , N; 96030' E). In 
general, the presence of radioactive 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 comercial nuclear
 
energy facilities. 
 As of 1978 all of the nation's
 
generated electric power was derived from hydro,
thermal, gas turbine, and diesel facilities. The 
only known applications of nuclear technology relate 
to small :croo development projects which employ 
irradiation. These efforts, begun ain 1970 under 

$15,000 grant from the International Atomic Energy
Commission (IAEC), were conducted in conjunction
with the Burmese Agricultural Research Institute 



(Simon and Rakoczy 1972). If 1978 Burma established 
an Atomic Energy Comittee to assist the Union of 
Burma Atomic Energy Centre in Rangoon. That center 
conducts research on nuclear minerology, nucleonic
instrumentation, and radiation protection 
(Anonymou 1979). 

3.1.5 Administration, Policy, and Planning L6/
 

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 

Ministry Agency 	 Purview 

Mines No. i Mini.ng Corporation Non-ferrous metals
 
Mines No. 2 Mining Corporation Tin and tungsten

Aines No. 3 Mining Corporation Antimony and coal

Mines No. 4 Mining Corporation Clays, bentonite, and
 

feldspar

Mines 
 Myanma Gems Corporation Gems and semiprecious 

stones
Industry 1i Petrochemical Industries Petroleum refining and 

Corporation 	 production

Industry II Petroleum Products Supply Petroleum product develop-

Corporation ment and production
Industry II Mtyanma Oil Corporation Exploration and exploita

tion 

Source: Steinberg. 1979.
 

The mining sector (including oil and natural gas
production) contributes slightly over c.ne percent 	of 
BurmaIs GDP. Its significance nad been gradually
 
declining during the decade preceding -976, but now 
shows signs 	of improvement, partly owing to dispro
portionate infusion of pblic funds. Approximately
70,000 persons-0.6 percent of the total labor 
force--are employed in this sector of the economy
(Kinney 1980). 

16Sources: 	 Fletcher. 1978.
 
Kinney. 1980.
 
Silverstein. 1981.
 
Steinberg. 1979.
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Spurred by notable increases in agricultural
production, Burma's econBY has grOWn markedly under 
the current Twenty-)ear Plan. This growth hasraised the nation s energy requirements.
Recognizing this demand, the government lately hasshown added interest in developming t~le nationos 
energy resources. Oil exploratio--bot3 inland and
offshore--perhaps the nmost proaising strategy, has 
been strongly encouraged during tihe past few years.
In. "ial enthusiasm and activitY by American,
Europear, and Japanese companies, however, has been 
dampered after the firms began experienci-g 
bureaucratic difficulties leading to costly delays.
As a result, in 1980 there were no international 
bidders for offshore leases. Therefore, consequeat 
limitations on oil Production inceases may induce 
the government to forcibly reduce cOnsumption,
thereby reducing recent economic qains (Silverstein 
1981). 

Other attept-S to stimulate exploitation of ineral 
resources have come from external sources. A$640,000 allocation by the United Natios 
Development Prcgram (UNDP) in the late 1970s wasaimed at improving BUrma's technical capabilities in 
mining. The project is intended to accolisb thafollowing objectives: to develop research and 

development facilities for mineral beneficiation 
and metallurgy; to train te-chnicians; and,specifically, to stablish a 20,1000 -ton per year 
metallurgical facility at the Monywa copger site. 

3.2 Water Resources 

3.2.1 Surface Water !2/ 

Burma is Washed by eight principal river systems, 
all emanating in the mountainous regions and running 
essentially north to south. T'hje three largest
drainage systems are those of the Irrawaddy,
Salween, and Sittang Rivers; sialler but 
nevertheless noteworthy systems are those of the
Arakan, Bilin, MYitmaka, ?egu, and Tenasser im 
Rivers. The Mekong RPiver, Asia's third largest at 
4,350 kin, forms part of Burma's border with Laos and
China but does not cotribute signIficantly to the 
nation's water resources. Table 24 outlines the 
characteristics of some of the major river systems. 

17Sources: Aki and Berthelot. 1974.
 
Bruneau and Bernot. 1972. 
Korzoun. 1977.
 

UNECAFE. 1964.
 
Van der reeden. 1975.
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Table 24. River SystemCharacteriatica 

itiver system l.enqth ot 
(ki) 

riveL Source Mouth Drainage area 
(sq kin) 

Max. discharge 

(cumecs) 
Min. discar 

(cuaecs) 

;alween 

[rrawaddy 

Chindwin 

2,4i9 

2,U16 

L,161 

Tibetan Plateau 

Tibetan Plateau 

Kumon Range 

Gulf of Martaban 

Andaman Sea 

Irrawaddy 

417,534 

114,464 

22,650 

63,713 

* 

±, 

a 

0s 

* 
Mu 

iittanq 

274 

4L9 

Mangin Range 

Northern Pegu Yoma 

Irrawaddy 

Gulf of Martaban 

18,991 

34,600 

7,700 

, 

U.d 

.snnhsselm 4uj Tennasserim Yoma Andaman Sea * 

legu 322 Pegu Yoma Gulf of Martaban 5,463 

, 

1,210 

a 

* 

'[1jL avallable. 

iourcess Aki and Berthelot. 1974 
Chhibbet. 1975. 
UNECAF14. 1964 
Webster's. 1972. 



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 
maximum discharge rates are muchas as fifty to 
sixty times higher than corresponding minimum rates 
(see, for example, discharge rates for the Irrawaddy 
in Table 24 and Fig. 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 from neighboring
countries (UNECAFE 1964). The distribution pattern
of this runoff closely resembles the precipitation 
pattern (isohyets) shows on Figure 6a. Annual 
evapotranspiration is extremely high-varying from 
600 zm in the extreme north, to 800 mm through most 
of the center, and to above 1,000 am in Tennasserim.
 
The coastal areas have surpluses of up to 3,000 
mm
 
of river water resources, while the relatively dry

regions surrounding Mandalay are subject to deficits 
of up to 500 mm. The mountainous zones to the north 
have average surpluses of 500 to 2,000 mm, and tae 
eastern highlands experience small net gains of 
perhaps 100 mm of water 1>er year (Korzoun 1977). 

The Irrawaddy River systt.m which runs through the 
western portion of the country is Burma's largest,
draining nearly two-thirds of the nation. Its
 
fertile alluvia' plain comprises most of Burma's
 
cropi nd. Although the Salween River system is
 
perhaps as extensiqe, 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 kin) and Lake Indawgi in southern
 
Xachin State are the largest. Lake Inle, a solution
 
Lake, is a shrinking body of water which 
is the
 
source of the Nam Pilu River, a tributary of the 
Salween. :n the dry belt surrounding Mandalay there 
are 
a number of small salt lakes of variable size.
 
Some have been used to yield brine. 4ot far from 
these lakes in Chindwin District are several crater 
lakes marking extinct volcanoes. Other lakes exist 
at cut off parts of to,:--,3r river beds, marshy
deltaic depressions, and at abandoned canal3 and 
man-made excavations. Art:ficial lakes are common
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in areas adjoining villages and are used for 
permanent water storage. 

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

3.2.2 Groundwater 18/ 

Information on groundwater availability, quality,
and use in Burma remains very scarce. In Large
measure, this may be due to the fact that the nation 
possesses plentiful surface water resources. There 
are indications that .n the hinterlands of the 
Irrawaddy delta some groundwater has been
industrially and domestically (Storz 1967). 

used 
In the

Mount Popar region freskrwater springs ezanating from
gneissic rocks provide fresh drinking water to 
neighboring villages (Chhibber 1975). The amount of 
water thus consumed is likely to be saall, and there
 
are no apparent systematic efforts to map the 
country's aquifers. 

Two types of groundwater, nevertheless, have come to 
the attention of observers. The first indication ofgroundwater activity is the presence of limestone 
caves throughout the Shan Plateau and the Tenasserim 
regioas. 	 These caves have served religious,
touristic, and economic purposes. Frequently they
are the sites of pagodas, other Buddhist shLines,
and monkish retreats. Consequently, they are often
visited by pilg. ies and other I avelers. 
Additionally, the limestone caves are . ited by
bats and thus richly filled with bat guano, which
has been used traditionally as fertilizer. The 
caves are iqo - noted 	 as hhitats of exotic, highlyspecialized 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 associated 
with volcanic activity, particularly along faults or
cracks in .ock formations. At such locations-on 
the Shan Plateau, in Tenasserim, wittin the Central 

18Sources: 	 Chbibber. L975.
 
Storz. 1967.
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Belt, in MPqitkyina District, in the extreme northernHukawng valley, and along the Arakin coast-hotsprings occur frequently. Water emanating Eromthese springs is highly laden ith salts suc aslime and magnesium sulfates and potash. 1. someplaces the high salinity of the springs has led totheir exploitations for brine from which sal; isextracted by boiling. Until recently hot springswere not cc-uvonly used for therapeutic purposes. 

3.2.3 Irrigation 19/ 

Althcugh numerous tracts of cropland have beenirrigated for at least eight centuries, and despitethe doubling of irrigated area over the past twodecades (Table 9), only a tenth !f Burma's cropland(one million 
ha in 1977), ii irrigated.

government recognized 

The 
the need to expand irrigatedarea and in 1970 undertook to increase this acreageby over half. Although the program essentially hasachieved its goal, it is widely accepted that stillmore land by
ust irrigated 
 if Burma's food
production is to keep up with population growth.According to 1971 projections by the United NationsEconomic Coumission for Asia and the Far East, totalirrigated area was expected to rise to 1.3 millionha by 1990 (Van der Leeden 1975). Because of
Burma's ample precipitation, the water necessary toaccomplish this level of irrigation is smallafraction (less than two percent) theof mean annualrunoff. Adequate supply of fresh water therefore,

is not expected to apresent problem in the 
foreseeable future.
 

Ever since the 1960s, wher. the Burmese governmnt
began to rebuild and expand the nation's irrigation
network, the princip.', emph_: is has been on ricecultivation. Approximately four-fifths of totalirrigated land plantedis with rice. From thebeginning of the current drive to improveirrigation, planners have 
 concentrated their
efforts on the dry 
zone 
around Mandalay. Their
intent, verified by experiment, has been to obtaintwo annual rice harvests-a result which absolutely
requires irrigation. Because irrigation schemes 
have 

19Sources: Henderson et al. 
 1971.
 
Storz. 1967.
 
UNESCAp. 1978.
 
Van der Leeden. L975.
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concentrated on increasing the number of harvests
and improving yields, the country still possesses
some two million ha of fallow la-rd 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-o 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 install pumps. 

During the 1970s Burma's major long-term irrigation
schemes included the following projects: Mu Valley
(1.7 million ha), Sedawgyi Reservoir (367,000 ha),

Kinywa Reservoir (319,000 ha), Nyaung-kyat
Reservoir (295,000 ha), the Hanthanwaddy Flood
Control Project (284,000 ha), and the 36,000 ha
Yametin District Development Project (Henderson et 
al. 1971; Angladette 1974).
 

A current U.S. AID project to improve production ofmaize and oilseed includes a strong component in 
water management and irrigation (U.S. AID 1981a; 
Appendix V).
 

3.2.4 Industrial and Domestic Use and Water Quality .91 

Industrial Use. Apart from its use in generating
electricity, water is employed in a number of 
industrial processes. Burma's mining, chemical, andmanufacturing 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 

20Sources: 	 Angladette. 1974. 
Van (3,.t- Leeden. 1975. 
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Table 25. Industrial Water Demand, 1s10 to 1980 

Type of use Increase (milliLr, m3) * 

Total increase in industrial water use

(1970 to 1980) 


93 
Cooling and temperature conditioning

Product treatment and cleaning 

54
 
30

Consumed by products I
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 26provides data 
on relative present and 
 futur.a

drinking water consumption.
 

According to a survey published by Van der Leeden(1975) Burma's water 
 quality control isadministered 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 tosource Prome, carriesbetween 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 coposition;
they are low in nitrogen and phosphoric acid, butnign in lime and other bases while remaining nearlyneutral (p9 of 6.35 to 7.4). This characteristic ofthe river waters permits them to compensate for soiloveracidity and thus sustain favorable rice crops
(Angladette 1974). 
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Tabiu 26. 
 Consumption of Drinking Water in Burma and Neighboring Nations, 197u
 

Presest consumption (liters per day) Future consumption (liters per day) 
Urban Rurdl Urban Rurai 

Region and 
Country 

With house 
cunnections 

With publi 
standposts connections Atandposts 

Man. Max. Min. Max. Min. Max. Min. Max. Mill. Max. Min. Max. 

Southeast Asia 
0Iurina 
Indonesia 
Kampuchea 
Malaysia 
Philippines 
Vietnam 

iUUi 
50 

4U 
1 
110 
--

180 
150 

400 
410 
540 
150 

45 
5 

15 
--

--

100 
20 

140 
"-
--

60 

22 
--

--
14 
40 

--

60 
--

15 
230 
110 

--

150 
86 

--
250 
360 

--

220 
150 

-
250 

1,100 

300 

70 
--

..... 

--

120 
.100 

--

60 

so 
60 

23 
180 

--

lot 

36, 

--

Bangladesh 
India 

Nepal 

45 
50 

60 

10 
270 

100 

15 
--

40 

25 
--

60 

10 
25 

40 

20 
100 

60 

70 
90 

100 

135 
270 

200 

25 
---

b0 

45 

100 

25 
45 

60 

4: 
1i( 

10. 

Source: Van dot Leeden. 1975. 



3.3 Vegetation
 

3.3.1 Natural Forests 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 secondlargest in the region, exceeded only by Indonesia's
 
vast woodlands (Table 27).
 

Table 27. Forested Areas in Southeast Asia, 1977 

Nation 
 Forests and Wco:dlands Nation 
 Forests and Wood.ands

(millions of ha) 
 (millions of ha)
 

0 Burma 45.3 Malaysia 
 21.7

BangladeSh 
 2.2 Philippines 
 13.1
Indonesia 
 122.0 
 Thailand 
 21.i
Kampuchea 
 13.4 
 Vietnam 
 12.3
Laos 15.0
 

Source: 
 FAO. 1979.
 

Early attempts to classify fo:esz t"-on the work of botanists and foLste: 
- - d 

.dgern a 1-Yignored ecological factors. Inst.. *-ose .-ems

concentrated on identifying "sta ..es" offorests and locating them within certaLn geographiczones. 
The Burmese government, according to a 1978
publication, Notes on Forestry in Burma, stillemploys 
this standard system of classification.
Before introducing the so-called wnew system"
M 
based
 on work by B.G. Champion in the 1930s, the following
discussion will outline 
the traditional types of 
forest in Burma. 

21sources: Davies. 
 1960.
 
flundley. 1961.
 
Kermode. 1957.
 
Legris. 1974.
 
Ministry of Agriculture and Forests, SRUB. 
 1978.
 
.Myers. 1980.
 
Nao. 1974.
 
Page and Rusbforth. 1980.
 
Rosayro. 1974.
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3-3-1.1 "Stax~ardo Classification of Forest Types 

This system OE c13SificAtion, which originated in
187) with the publication of S. Kurz's Forest Flora

Of~~~ ~ hrtihBULits eight major forest Tper aSoCxrig in uria- The characteristics of each ofthese types i: 1 .Sted briefly below (Etundley 1961). 

(1) Tidal forest, or mDar, ove- These~ forests occur 
o Y in the vicinity of the Irrawaddy delta(1rig. 13). T1ey are ccprised of a few highly
secialiZed species which are capable of
flourishing in waterlogged, salty soil. 

(2) ach ani dune forest. AS their name imp.lies, 
these forest are found along the coastal 
strips, Oa sady surfaces. The most comon 
t.ree is CasuriflA equ sti folia. 

(3) st In colltrast to mangroves, swamp
forests are cbiefly lxted inland, on alluvial 
terrain Or neir lakes. Following the monsoon 
these lands are inundated and thus only
specia-ly adapted Veqetation survives. Treesare typically short and sparse, while savannah gras grows densely. 

(4) forest- I Burma three- types of 
evergreen forest m~y be identified: (a)
riverine Wergreen, in valley bottoms or along
floOd Plairts; (b) giant evergreen, above aseCOId Storey Of SMAder evergreens; and (c)
typical evergreen, QbaraCterized by a thick 
understorc,%of vario0 evergreens and bamboos. 

(5) lixed declduoug forest Because these forests 
- ude ra s enor 0U0s teak reserves, they 

are cOMercially the rst important. Accordingto the standard classification systes, they may 
be Subdivided into upreC mixed deciduous (moistand dry) Ad lower miked deciduous forescs. 

(a) Moist, upper Mi-ed deciduous forest. In 
TOer Sur% this forest type is cbharac' rized 
by bazaboos (Bazkusa 22Z2ch and 
Cep aos vusn Z acle). In upper aurmaDedrocalaaus hamilt~nii and D. membranaceus
replace S. 22i h and C. egfracieis .he,joce cOmua, bimbOO. These forests grow the 
besr teak, rectcnaJE2nds, in assoc.ation with 

a do14-ricformis. 
 other forests of t-iis 
type occur in the northnern Parrs of the Aracan
Yoos (Fig. 11) - 4e-2canna bambusoides grows
abundantly in Ohis reion" 

83 



(b) Dry upper mixed deciduous forest. 
GenerallY, this forest type may be
characterized by the Prevaleace of
Dencdocslamus strictus and Tbvrsostacnis 
Oliveri. otber caon trees are 

a a. t Other species include: Tectona 
r_ands, 3Ylia dolabriformis, Terminalia 

rPterocarpus sacrocar , Adiacordifolia, Pentacme siansis, Shorea obtusa,, 
and Rjpte c tubercujlatus. 

(c) Lower mixed deciduous forest. Ulike theabove tio types, this forest cover occurs on
lower ground and generally lacks bamboo. Teak may ajso be fOun- among the trees of this foresttype. or-her characteristic species are: Xylia 
dolabrifo--.s, Terminalia tcmentosa,
Anoqe- 5 acumTnata,sus goaliLuz tcwentosun,
La gerSt fa iosa, L. tomentosa, Dillenia 

_M , and Albizzia ZEocera. 
(6) D r rest . in Burma these forests are of 

three types, all ocurring in regions of 
relatively light rainfallFigs. 	 (less than 1,250 mm;i1 and 13). The first, known locallytha-dah forest 	 ast 	 is char .cterized by 

Trgmielia Oliveri and 	 Tectona haitoniana.
The 	secood dry forest type is in regions whose 
precipiction is under 2S0 mm. There, low
growth toorn and scrub such as Acacia catechu, 
A. IeLA9Vhea, and zizYPhus jujubapredonmate. A third dry 	 forest, known as
aukchinsathinwin is rare. it consists of 
D ehretioides, A. catechu, 1illetiasp., and a stunted variety of Denroalamus 
Strictus. 

(7) 	 Deciduous dipteroo,-f )r zndaing. forest.
Dter.ocar.us tub . a characterizes this 
forest tyPe. i.t beEen 

A. pl may replaced byzlo siamensis Shor obtusa. 

(8) 	 Hill forest. The last of the st,?Mdard foresttypes occurring in Burma, this category
inclUdes subtropical and temperate evergreen
forests. Three Classes may be identified: (a)
hill evergreen forest areas heavyin of 

raLnfall, 
 with Quercjs and Castanosis spp.,Schi~a w&-l1cii, and Magnoliaceae spp. and 
Lauraceae spp; (b) dry hill forest
characerizfd by Quercus serrata, C. spp., .
wallichii, Alnus nepiensis, and some Pentacme 
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siamensis; and, (c) pine forest containing 
I! if laris, P. merkusii, and a new 

temperate conifer, Picea farreri (Page and 
Rv-44forth 1980). 

The approximate amounts of land under forest types
similar to those described above are given in Table 
28. 

Table 28. Areas of Major Forest Types 

Porest type 
 Area Percent of

(1,000 sq k32) total area 

Mixed deciduous 
 146.0 
 40.0
montane evergreen 
 76.7 
 21.0
 
evergreen dipterocarp 
 54.8 
 15.0
Deciduous dipterocarp 15.0
54.6 

Coniferous 
 18.3 
 5.0
Mangrove 
 7.3 
 2.0
Swamp 
 3.7 
 1.0
LEowland evergreen rainforest 1.0
3.7 


Tota1 365.I* 
 100.0
 

*Note: This total corresponds closely to the combined amounts
 
of reserved and unreserved forest land 
listed by the Burmese
government not the amounts provided by FP (see Table 3). 

Source: MIyers. 1980.
 

3.3.1.2 "Modernm Classification of Forest Types
 

According to FOsayro 
 (1974), Champion's 1936
classification schem for Burma's forests remains
 
the basic reference. Holdriige's system (1966),
.which has 
obtained wide acceptance, classifies 
neither vegetaticn nor climate, but characterizes 
the relationships 
 between these variables. It
pro"Lde- a useful general framework for interpreting 
Crimpion's detailed analysis of Burma's 
 forest
 
types.
 

-wploying Holdridge's 
 scheme, the country's

rainfall ranges from 607 ,= to 5,740 
a, and except

at the highest elevations near the Tibetan border,
its temperatures vary from 170 to 270 C (Wernstedt
1972). According to Figure 24 then, Burma ILes
within the demarcated area and includes the 
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Figure 24. holdridge's Scheme for Natural Lille Zones 

Source: 
 Ros- yro. 1974. 

86
 



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
complexity and length, Champion's scbene is
tabulated in outline form below (Table 29) and 
appears in its entirety in Appendix VI. 

Since tne Lte 1940s aerial photography techniques
both airplane- and satellite-deried-have been
applied to prepare forest inventories. These
techniques permit accurate determination 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 Forest Exploitation.
 

Mixee 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, orce a c ipeting producer, no longerexports 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 deciduou3 forests (see 3.1.1..i),

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 a and more (Kermode 1957).The teaks that grow on the southern, drier slopes of

t-hese uplands are inferilor and more sparsely

distributed; their maximum heights seldom 
 exceed 30 
m. Other stands of teak may be found on the lower

slopes and in the alluvial plains, along with other

hardwoods. These last stands are the lowest in

quality and the most vulneraole to e:adication due 
to agricultural pressure (Myers 1980). 

Exploitation of the aati.on'3 teak 
reserves has been

restricted for 
 a number of reasons. Poor

inf.astructure and traditional modes of logging have 
been the most important factors limiting the 
efficiency and volume of exploitation. Elephants
rather than mechanized vehicles, remain the
pcedominant source of power. Cut arelcgs then 

87 



Table 29. Champion's Classification of Burmese Forest Types 

- Tropical Forests 

A. Tropical moist 

i. Evergreen climax 
2. Semi-evergreen climax and edaphic
3. Moist deciduous climax and edaphic 
4. Cane and bamboo brakes 
5. Seral 

B. Tropical dry
 

I. Deciduous climax 
2. T:horn 
3. Evergreen climax 
4. Edaphic 
5. Seral
 

I. Montane Subtropical Forest 

A. Wet hill climax 

B. Moist hill climax and seral
 

III. Montane Temperature Forest
 

A. Wet temperate climax
 

B. Moist temperate climax and seral 

IV. Alpine Forest
 

A. Climax
 

B. Scrub
 

Source: Hundley. 1961.
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transported from the hinterlands by !1oating along
riverways. The procedure is not only time-consuming
(up to two years long), but risky-scoe observers 
have estimated that as m=ch as a third of the timer 
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 

Teac L96S- 1946-4 7 L 7-"8 L9"-49 L969- 70 13 70--7L 137-72 L972-73 L)74-7S 1977 

Productioo (L.000 

*",zr. 19Wo. 

cu a) 3SO. 4 LO.9 .30.8 . L 45 0 432.3 372.0 566.2 4JL.2 383.O 
a 

Sourc Mn. Ot Ag. and ftx.. SMM. 1976. 

Despite Burma' s increased dominance of the 
international market, the nation's teak exports have 
been falling steadily. As covpared to pre-World 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 ri'se over the previous year
when more teak had been sold abroad (Steinberg 
1979). 

Burma's mixed deciduous forest-upland and lowland 
-are stocked with a number of ccmercially valuable
species. In addition to teak, these forests contain 
A dolabriforuis (acle or pyinkado), Pterocarpus 
macrocarpus (kino), Adina cordifolia, Pentacme 
siamensis, Sborea oblcoifolia (red lauan),
Albizzia procera (silk tree or white siris), and 
Anogeissus acuminata (Min. of Ag. and For., SRUB 
1978). 

Evergreen forests. Tropical evergreen forests 
containing large stands of dipterocarps are Burma's 
nexc most valuable forested areas. Covering nearly
55,000 sq ka, these lands provide several 
commercially useful species such as Dipterocarous
alatus, 0. turbinatus, Ropes odorata (thingan.,
Parashorea stellata (white seraya), Lagerstroemia
speclosa (pyinma), Pentacme burm'anica, (thitka) 
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Swintonia floribunda (merpauk), and TetramelesnudiflorL (thitpok). Those trees growing in montaneregions are frequently found in areas difficultpenetrate and therefore 
to 

are likely to escapeextensive logging. Many of the trees from tropicalevergreen forests--especially dipterocarps-areimportant sources of lumber. Other trees supplygums, resins, turpentine, and medicines. 

Other forests. Burma's 54,500 sq km of deciduousdipterocarp forest are also commerciallysignificant Dipterocarpus tuberculatus, Pentacmesiamensis, and Shorea oblongifolia a! the chiefspecies of economic value. Other trees mostlyexploited as fuelwoods or as sources of tannin,found in the coastal tidal forests. 
are 

The mainspecies are Heritiera omes, Excoccaria agallocha,hizophora Sip., Ceriops roxburghiana, and 
Xylocarpus moluccensis
 

Table 31 provides Burma's annual non-teak timberproduction figures for the years 1965 to 1975. 

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

Year 1965-6 1944-67 L967-6" 196- 9 1969-70 1970-71 1971-72 1972-73 1974-75 

Pcouction (1.000 zicu 895.7 1,040.7 949.5 987.1 939.9 898.0 949.4 L,118.0 771.7 

Soucce: Mo. Aq.of and For., SM. 1978. 

tt should be noted that in Burma, as in all ofSoutheast Asia, usable timber production remains 
very low (Nao 1974). 

Bamboos, which grow together with other trees or bythemselves in patches, are another valuable product.7aruious species such as Ie:locanna bambusoides,aambus, pOolymoroha, Cephalost,:chy= DeUac jeexploited for are
domestic use in scaffolding, piping,manufacturing, industry, paper pulp-production, and
locally for 
 miA ing furniture, utensils,
implements, 
baskets, %vessels, bind.ng, 

farm
 
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 usedprimarily 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. 
Annual- production of
cutch is approximately 300,000 kg. 
 Bark tan, drawn
 
predominantly from mangrove bark, is an even more
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 For., 
SRUB 1978).
 

3.3.1.4 Administration, Policy, and Planning ?2/
 

Soon after the institution of British colonial rule 
a trained English forester was placed in charge offorest administuatio. in the newly-acquired
territories. In 1864 the government created
Department of Forestry and the post 

the 
of Inspector-

General of Forests and began an extensive survey of
Burma's teak stands. Because the Department
Forestry recognized the economic value 

of 
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 classesof forests: protection forests, commercial forests 
local supply forests, and pasture lands. Thatsystem of forest classification has remained in 
place to the present. 

Even before the adoption of that policy the
Department 
 of Forestry recommended and the 
government passed 
special legislation aimed at
nanagin- Burma's forests. The Burma Forest Act of
1881, modeled after similar legislation adopted inBritish India, was revised in 1902 
and with minor

amend.ments has remained in force in independent
Burma. 
 The Act includes the following features: 
reservation of forest 
lands, definition of the

rights and duties on th'se 
lands, protection of
forests and their resources, control of exploitation
 

22Source: 
 Min. of Ag. an! For., SRUB. 1978.
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and of forest produce transit, imposition ofpenalties for violation of restrictions,institution of procedures for training andinvestiture of forest officers, and performance ofresearch. This last function is accomplished partlythrough the recently created Forestry Research
Institute at YeiLen. 
 The Institute, established by
PAO and UNDP under contract with the StateUniversity of New York, conducts research on forest
biology, biometrics, conservation, 
 inventory,
management, silviculture, and 
yield (Myers 1980;
Anonymous 1980a). Management training assistancehas been supplied by the U.S. MAB Program whichconducted three-week seminars on techniques ofrescurce inventory and watershed manageient (Ledecand Williamson 1979). Additional information onforeign assistance projects appears in Appendix V. 

The present organization of the Department ofForestry follows the general framework laid out inthe late nineteenth century. Table 32 shows thestructure ard sanctioned strength of this Department 
in 1978.
 

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

Employee rank Number of employees sanctioned 

Director-General 

1
Director 

8Deputy Director 
44
Assistant Director 90Range Officer 


202
Deputy Range Officer 403

Forester 


1,606
 

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

The Department of Forestry carries out its functionsthrough 36 territorial 
forest divisions.

division develops own 

Each
its long-term forest working

plan and administers itself through a number"working circles" such of 
as: (a) Teak Selection
working circles, (b) Hardwoods Selection workingcircles. (c) Local Supply working circles. itthe :esponsibilicy is
 

of each working circle to:
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survey resources, devel.p hazvesting cycles, improvestocks, attend 
 to regeneration 
 when this
necessary, and satisfy local 	
is 

needs for forestproducts such as small timber and firewood. 
Actual exploitation of Burma's timber resources
harvesting and sale-is ,ndertaken by a publicenterprise, the State Timber Corporation.Previously 	 known as Statethe Timber Board, thisbody was formed in 1950 to assume the work of
disenfranchised large European firms. Sinced 1962this state agency has 	operated the nation's entirelumber industry. 
 The present Corporation is
organized into five 
functional 
divisions:Office of the Managing Director, 

the 
and the Departmentsof Accounts, Extraction, Marketing, andEngineering. U.S. AID currently is working with theState Timber Corporation on a project designed

imnrove teakc prcd"'- 4 "n toe. 1,-;-In	 
to 

During the 	 decade from 1963 to the1974 forestrysector of the economy received just percent ofpublic funds. 	
two 

The Second Four-Year Planfollowed this pr, oO 	 which
raised the 	 allocationi to 6.7percent. 
Under the current (Third) Plan governmentexpenditures are down to five percent. 
 In 1978 the
forestry sector contributed seven percent ofnation's GDP while employing 

the 
1.2 percent of thelabor force. According to Sundberg (1972), parttime workers predominated, especially in logging.To assist this sector in developing its resourcesthe government receives foreign assistance from theAsian Development Bank and the World Bank (Steinberg 

1979). 

3.3.2 Plantations L3/ 

Nearly all of 
Burma's forests 
are allowed to
regenerate naturally. In some instances, however,teak and other hardwood stands are grown 	 onplantations. 
 Especially in dry zone areas wheredepletion rates are high, the government is engagingin selective reforestation by means of introducing.ast-growing 
species. In 
 one 
3uch enrichment
technique, known as taunqya agro-forestry 

23Sources: 	 Sixler. 1971.
 
Min. of Ag. and For., SRUB. 1978.
 
Nao. L974.
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seedlings of such species are planted at largeintervals on rice or corn plots. The treeiprovide not only valuable timber and otner 
thus 
byproducts, but rehabilitate the soil used for

cropping (Ledec and Williamson 1979). 

To date these artificial regneration efforts havebeen of limited magnitude; average annual a-eaplanted between 1962 and 1975 was about 2,800 ha.Eucalyptus camaldulensis, teak, and Xvliadolabriformis have been the main species introduced.
The productivity of these plantations can beenhanced by a combination of fertilization, genetic

selection, and favorable site selection. 

Among traditional Plantation-grown trees, onlyrubber-, bananas, and other fruits have sizableyields. Although Burma is contiguous with Malaysiaand part of the nation extends into the Malayan
peninsula, rubber plantations are far smaller andless numerous 
 in Burma. 
 Some observers have
indicated that the nation lacks the labor resourcesto tap rubber trees (Bixler 1971). Whatever the reasons, the nation's rubber production tas beenextremely modest. Between 1961 and 1979 annualrubber production varied but slightly, averaging15 000 tons (cf. Malaysian rubber production, which
 
during this period averaged nearly 1.4 million tonsper year; USDA 1980) 
 Both the World Bank and theAsian Development Bank have been assisting Burma'srubber 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 
 173 176 187 200 
 225 230 232 243 
 245 270 250
 

Other fruit 517 473 473 473 473 473 475 475 
 .175 523 475
 

Source: USDA. 1980. 

94
 



3.3.3 Vegetative, Floral, and Grassland Communities 14/
 

Data on vegetative and 
 floral communities
 
(excluding grasses) have 
not been published since
 
independence. Prior to that time 
 thera was
 
considerable interest 
in cataloging &8zma's rich
variety of floral species. The best works on the 
subject are those of C.E.C. Fisher whose fifteen year
long series OContributions to the Flora of Bi!rma" 
appeared in the Kew Bulletin betw;'-en 1926 and 1941,
and studies by Stamp (1924) and Chatterjee (i939).
As Legris (1974) has pointed out, there exist no
 
recent general taxonomic surve!ys for the region.
For that reason it is not possible to provide a
precise current assessment on vegetative species
other than trees. 

Nevertheless, it is possible to state f-hat Burma's 
floral variety remains great, and that most of the

species there are also found elsewhere in South and
 
Southeast Asia. 
 Legris (1974; has estimated that

only 9.6 percent (1,071 species) of Burma's species 
are specifically endemic. Extrapolatin 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 the 
major survey (by Rhind) also dates from the 1940s
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 high
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 term-J permanent
pastureland. As Section 2.3.5 has pointed out,
Burma has a substantial number of cattle. These
herds are grazed by sedentary residents; there are 
few if any true pastoral nomads.
 

3.4 Fauna and Conservation Measures
 

3urma's situation just south of 
tne Himalayas and firmly
within a t:opical :egion assures the country not only of a 
large diversity of faunal species, 
but also of a sizaole
 

24Source: Legr:s. 1974.
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Table 34. Grasses
 

Soudern rain forms:
 
Aa'vxw spp. 
 Ukiaweegicm sp
Aliogaopsis spp. OPlURaams spp.
Coix $pp. &zcdwwwx spp.
Cemoteca Sp. Sdekosadjya spp.
htverataspp. Sogham rpp. 

Dedticmonsoon areas:
 
Axonopus spp. L.g"=os 
czrysopogon,.-i-ukawu Isclawmum &M.
Cymrdim spp. Leersiaspp.
Dfcthu awmdauu, Neynv.&a spo.
D. canbcszz Otfocu'-L ..
Echbwocdoa cruXzl Paypdidiamspp.
E slagnin Plzrndfes spp.
Enwraidswobides Rolrbodlha exaitaa
IfenmArrria comresa Sacciw-um spp.
Iav aibem~ 

Northern wet zone: 
AyfoeropMEs sp. Lsachw 91060" 

Bolh&4joda miefrdta Paum aurion 
Elyrrphomv~sp. Saedokepi spp.
&oagrosns umodes 77Lemeda spp.
Edaliaspp.
 

Dry zone (600) to 1000 mm. rmiafall):

Aristida spp. Peronis indka 
A. deprg=xo 

Razewga sp.BoLdrrodro pan= Sacrhw'mm Spouowgm
Chiorisbwvbas SL-zaia glajac
Cymbopog ol, Spp. S -4v&bc-u eorw,~iw
&hinodhiacagalIU S. oeiaw
E jtagndJ Themeda spp.Eragrozrdgspp. 7 )qus b#orw 
ileiteopogon cowotw Verimwia zirankbides 
Oroperwnz Miomoeum 

Hills (1.2W0 to 1.800 in.) (I 50 to 2500 mm.):
Arthraxon kacffollm MkcrOSaqiwn Mu
ArundLiteIla sp. Muthknb~ria hmqeli
Chrysopogon aciadagggg Pan7Mwitew
ciir Spp. PaspoJljmsavbkuAmatia

&agrosgts fenudfolia Pe'miarw atopwwoides
E'iandhu spp. Sacdmanm, gwao eurn 

'DOlrta sop. T7envda spp.
Uklusva urdica Thysmamr spp. 
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total number of animals. As allin the surrounding areas,fauna 
are drawn from palaearctic, Aralo-Caspian, and
Ethiopian types--the 
 latter being prevalent, though
numerous species also becan found ia the Palaearctic zone.Because of the many varieties of habitat associated withBurma's diverse geographical regions, the environment hassustained many archaic and highly specialized forms ofwildlife which have ofbeen particular interest to 
zooloqists. 

Burma lies pgt-g
within a _.c/faunistic area termedIndo-Maiaysia (Pfeffer 1974). This area bemay furthersubdivided into coastal, inland swamp, humid forest, andsavannah zones--each of 
which sustain 
forms of wildlife
especially suited to the prevailing conditions of climate,

soil, and 7egetative cover.
 

In spime of tie interest in Southeast Asian fauna, there
exists no slingle authoritative survey of Burma's majorwildlife. The information ".bich appears below is thereforeunavoidably incomplete and occasionalLy dated. 
 It is safe
to say, however, that 
 in Burma 
as in many developing
countries development has often come at the expense offaunal habitats and existence. In the more remote regionsof the Shan Plateau and the northern mountains, wildlife isgeneraly less threatened.
 

3.4.1 .Mammalian Fauna: Resources, U.es, and Status L5/ 

Far less numerous 
than birds or insects, Burma's
mammals nevertheless represent broad ofa spectrum
types. The humid forests provide the most favorable
habitats for larger species. Accordingly, thereare: anthropoid apes such as gibbon (Hlobates) andsiamang (Syndactylus); 
 small monkeys; flying
squirrels (Petaurista); giant squirrels (Ratufa,Rheithrosciurus); 
ungulates such 
as banteng (Bos
banteng or Bos sondaicus) 
 ard gaur (Bos gaurus);
 

25 Sources: Anonymous. 
 1980b.
 
Brooks et al. 1979.
 
Hiep and Mo. 1968.
 
Zekagul. .968.
 
McNeely. 1978.
 
McNeely and Sinha. 
 -;981.
 
?feffer. 1974.
 
Schaur-e. 1968.
 
Yin. L974.
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Cervidae such as sambar (Cervus unicolor), muntjak
(Muntiacus muntjac) mouse-deer (Tragulus sp.);
Ierow iCapricornis sumatraensis); and numerous
small rodents and carnivores. Among the latter,
palm civets (Viverricula malaccensis), mongooses,
porcupines, bamboo 
rats, and squirrels are very
comon. Large carnivores such as clouded leopards
(Neofelis nebulosa), bear civets 
 (A-ctitis

binturo), sloth bears, and wild dogs, although
endangered, continue liveto in Burma's humid 
forests. 

Other mammals found Burma's forestsin dry and
coastal areas include the water buffalo (Bubalus
bubalis), swamp-deer (Cervus duvauceli), pig-deer
(Axis porcirtus), various -monkeys, and several
species of aquarian rammwals such as the sea otter, 
sea-cow (Dungong g and Burmese freshwater 
dolphin (Orcaella brevirostris). The latter may be
found as far inland as 1,200 km north of tie 
Irrawaddy delta (Thein 1977).
 

Tigers (Panthera tigris), which used to abound inBurma, have been significantly reduced ir numbers. 
Three principal reasons 
have led to this reduction:
their skins are highly valued domestically and

internationally, 
 their threat to settled
 
communities 
have caused hunters to pursue and
 
exterminate them, and finally their customary preyhas been systematically eliminated oy hunters and
poachers. One estimate placed the number of tigers
in Burma in 1962 at approximately 1,600; 426 of
 
these were to
said be within reserved areas (Yin
1973). The present number of tigers is not
 
available, but it is undoubtedly much lower and the
1978 IUCN Red Data Book the aslists species 

threatened.
 

The fate of the rhinoceros has been simzilar. 
 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,

if not extinct after generations of poaching (IUN
1978; Schaurte 1968). In Burma, 
as in China and
 
india rhinoceros horn 
 is widely used as 
 an
 
aphrodisiac, a property 
which has to
led the

destruction of virtually ail of the animals
 
(Schaurte 1968; Lekagul 1968).
 

The elephant, unlike tte 
rhinoceros and the tiger,

is prized not only for 
its pnysical features, but 
for its strength and intelligence. As 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's 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 tobe one of the few countries where the elephant is
resisting human enc:. oachment (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 Ored for their soft horns. The
priceb obtained Cur horns vary according to species.
The most valuable horns are those of the spotted
deer (Sika pseudaxis). Others whose 
horns are
marketable 
 ae the hog deer (Cervus porcinus
annamensis) and the sambar. The value of the horndepends on its age and upon 'he diet of the animal;for the latter reason, horns from undomesticated 
deer remain more highly prized There is evidence 
nevertheless, 
 that deer raising has been a

remunerative activity 
for centuries (Hiep and Mc
 
1968).
 

Not surprisingly, the most common mammal in Burina is one that needs no protection. The lesser bandicoot 
rat (Bandicota benalensis), 
 a large ground
dwelling rodent, has prospered particularly in urbanand 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 theirconsumption of grain and other foodstuffs, and on
 
account of their destructive burrowing 
which damages 
foundations, sidewalks, plumbing, 
and sewer lines.
The species, moreover, is a natural vector for
plague-carrying fleas (Xenopsylla cheopis). Inrecent years there have been several experiments
testi.ng the effec:iveness of various codenticides ontne oandicoot (Brooks et al. 1979). Other mammals 
suc as badgers, 
ferrets, and artiodactyl mammals
 
also frequently carry ti.cks, fleas, and 
other

parasite-oearing insects (Hoogstraal and Kohl 1968;
Hoogstraal and Dhanda 1970; Hoogstraal et al. 
1970).
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Table 35. Threatened Ma.mals 

Common 	name 
 Scientific name 


Banteng 
 Bos javanicus 
Bat, gray 	 r
yotis 2riesce. s 


Buffalo, Asiatic 
 Bubalus bubalis 

Cat, marbled 
 Felis marmoranta 


Cat, Temminck's 
 Felis temmincki 

Deer, Eld's brown-antlered Cervus eldi 

Deer, Himalayan musk 
 Moschus moschiferus moschiferus 

Dog Asiatic wild 
 Cuon alpinus 

Dugong 
 Duqong dugong 

Elephant, Asian 
 Elephas maximus 

Gaur Bos 2aus 

Gibbon 
 Bylobates spp. 

Langur, capped 
 Presbytis entellur 

Leopard 
 Pantherus pardus 
Leopard, clouded 
 Neofelis nebulosa 

Linsang, spotted Prionodon pardicolor 
Muntjac, Fea's 
 Muntiacus feae 


Rhinoceros, Great Indian* 
 Rhinoceros unicornis
 
Rhinoceros, Javan 
 Rhinoceros sondaicus 

Rhinoceros, Sumatran 
 Didermocerus sumatrensis 

Tapir, 	Asian or Malayan Tapirus indicus 


Tiger 	 Panthera tig-is 


*According to Schaurte 
(1968).
 

Sources: 
 tWS. 1980.
 
IUCN. 1978.
 
Scnaurte. 1968.
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Source
 

IUCN FWS 

x 	 X
 

X
 

X
 

X X
 

X
 

X
 

X
 

X
 

X
 

x
 

X 	 X
 

X
 

X
 

X
 

x X
 

X
 

x
 

X 	 X
 

X X
 

X X
 

X 	 X
 



3.4.2 Avifauna 26/
 

B.E. Smythies, 
in his classic text 
on Burma's
avifauna, stated in 1953 that 
because of
faVorable 
 situation straddling the 
its
 

Himalayan,
Indochinese, and Malaysian regions, the variety ofbirds is one of the world's richest for a countrythat size. At t;at time, he estimated, Burmacontained nearly 1,000 species -all of them termedpalaearctic or oriental. The former are comprisedof resid.nt species found in the northern muntains

and migratory species such as ducks and waders that
breed north of Burma and winter within the country.
 

Oriental oirds are far more numerous and varied;they are classified according to their geographical
origin-the 
 Indian, Indochinese, 
 or Malaysian
subregions. Typical species found thein Indiansubregion include: Corvus splendens splendens,Turdoides longirostris, Monticola cinclorhycha,
Coracina svkesi, 
 NectarLnia 
 zeylonicuS,
Brachypteryx 
benghalensis, 
Cuculus varius. Strix
oceilatum, Glaucidium radiatum, 
 and Amaurornis
ak_l. Other related specias occurring w'thindry zone in central Burma typically 

the 
include:C-.irina cucullata, Pellorneum ruf iceps hilarum,Turdoides gularis, Eycnonotus blanfordi blanfordi,Pericrocotus 
 erythropygia albifrons, 
 Prinia
_lychroa cooki, Anthus _4imilis jerdoni, Mirafra
assamica microptera, Athene brama ulchra, Falco"ugger, Neohierax insignis insignis, aieraaetusfasciatus 
fasciatus Butastur teesa, 
Streptooliadecaocto xanthocycla, Burhinus oedicnemus indicus

and Anas poecilorhyncha haringtoni. 

Most of the country, lies within the Indochinesesubregion. The 
list of representative 
species
within this 
area is too long to reproduce here but
it includes oirds from 
 the orders and
 

2 6Sources: 
 Abdulali and Hussain. 
 1971.
 
Amstutz. i973.
 
Davison. 1979.
 
King and Dickinson. 1975.
 
Pfeffer. .974.
 
Smythies. 1953.
 

1975.
 
Walters. 1976.
 
Yin. 1970.
 

1977.
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families appearing ill Table 36 wnicb has been drawnfrom Smythies' detp-Ied appendix of existing
species. 

Table 36. Orders and Families of Birds 

Order 

Passer iformes 

PiCiformes 


Cuculjformes 


Psittaciformes 


Coraci iformes 

Trogoniforn'es 


Apodi forues 

Caprimulgiformes 

Strigiformes 

Falconiformes 

Columbormes 

Gal11tiformes 

Gruiformes 


Charadr2.iformes 


Corvidae 
Paridae 
Sittidae 
TiMaliidae 
Aegithinidae 
Pycnonotidae 

Certhiidae 
Troglodytzidae 
Cinclidae 
Turdidae 

Picidae 


Cucul-idae
 

Psittacidae
 

Coraci idae 

Meropidae 


Trogonidae
 

-Apodidae 

Caprimulgidae 

Tytonidae 

Pandionidae 

Columbidae
 

Phasianidae
 

?urnicidae 


Railidae 


Jacanidae 

Rostratulidae 

Burhinidae 

Ryrichopidae 


Familv 

Prunellidae 

Muscicapidae 

Pachycephalidae 
Lasidae 
Cazpephagidae 
Ar tamidae 

Dicruridae 

Sylidae 

Oriolidae 

Sturnidae 

Capitonidae 


Alcedinidae 

Sucerotidae
 

Hemiprocnidae 

Podargidae 

Strigidae 

Accipitridae 

Heliornithidae 

Gruidae
 

Glareolidae 

Stercoradiidae 

Laridae 

Charadr iidae 


Ploceidae 
Fringillidae 
Hirundinidae
 
Motacillidae 
Ataudidae 
Zosteropidae 
Nectariniidae 
Dicaeidae 
Pittidae
 
Euryiaimidae 

rndicatoridae
 

Upupidae 

Falconidae 

Ot-,didae
 

Vanelljinae
 
Recurvirostridae
 
Sooaia
 
Sooaia
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Order 
 Family
 

Pelecaniformes Pelecanidae Anhingidae Sulich -
Phalacrocoracidae 

Ciconiiformes Threskiornithidae Ciconiidae Ardeid9e 

Anser iformes Anatidae 

Podicipitiformes 
 Podicipitidae
 

Source: Smythies. 1953.
 

Among recently investigated Burmese avifaur1 are:
monal (Yin 1970); long-eared owl (Asio ctvs otus:
Abdulali and Hussain 1971); whitewinged wod duck
(Yin i977); great whitebel lied he,-on (Ardeainsignis; Walters 1976); bar redbac Pheasant
(Syrmaticus humiae; Davison 1973); Ind Himalayan,
black-nest, edible-nest, and wh.te-Allied swiftlets
(Collocalia brevirostris, C. maxima, C. fuci;h .a,and C. esculenta, respectively; Smythies '975j In 
addition, a three-year study (1968-71) of t>
of rnya Lake in Rangoon District er', ..
species of grebes, cormorants, da te-.. eror._.
egrets, bitterns, teals, kites, gosha .ks, v.ultures, 
ospreys, waterhen and other fowl, sandpipers, terns,
doves, cu.koos, owls, kingfishers, be-eacers,
rollers, barbets, 
 swallows, shrikes, 
 a!.ic17s,
drongos, starlings, mynas, crows, ioras, bui:.ls,
flycatchers, warblers, 
 tailorbirds, 'obi s,

thrushes, wagtails, 
 flowerpeckers, sparzK ,
weaverbirds, buntings, and munias (Amstutz 19/3". 

Species now considered endangered are list,-d in 
Table 37.
 

In comparison with the very large number of species

cataloged by Smythies in 1953, the list in Table 36 appears small. It should be noted that the IUCN
data are not current while tne FWS information may
be incomplete. It is likely that the actual number
of endangered avifaunal species 
 in Burma is
 
considerably larger. is evidence, however,
There 
that Burmese and other Southeast Asian birds are very adaptive ind that few are seriously endangered
(Ripley 196a). The greatest dangers to obirds are 
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the destruction of their habitatsdeforestation, and the wild bird trade. 
through
 

There exist
few if 
any figures 
on the magnitude
commerce, of thisbut the Wild Birds and Animals ProtectionAct ard the Burma Wildlife Protection Act attemptcontrol do0eztic toand international trade in birdsand their products. 

Table 37. Threatened Birds 

Crmmon name 
cientific name Source 

rUCN FVWS 
Duck, white-winged wood Cajrina scutulata
Monal, Sclater's XLophophorus sclateri
Pheasant, Hume's X(eastern) SyrmaticusPheasant, humiae burmanicusfume's (western) Syrmaticus humiae humiae 

X X
Tragopen, Blyth's X XTroan bl Iii bythii X X 

Sources: 
 FWS. 1980.
 
UC N. 1968.
 

3.4.3 Other Terrestrial Fauna 

Reptiles, amphibians, insects, mollusks,annelids andgenerally 
 prosper

environment. in the Burmese

There have beeninventories no thoroughof the country's reptiles,neighboring countries, but as in 
contain 

the dry forest3 and savannahs numerous 
 snakes, 
 turtles,
lizards, agamas, tortoises,
and geckos. At onewere time the swampsr.2plete with crocodilians, 

now endaigered (Table 36). 
but most species are

Among snakes, there arecobras (-Naja naia and !aj hannah), pythonsnoluris (Pyton
and P. reticulatus), 
 Russell's 
 vipers
(Vipera russelii), kraits (Bungarus spp.),snakes (Calloohis coralspp.), whipsnakes 
 (Dendroohis
spp.), and about fifteen species of aquatic snakes.Of these, venomous 
snakes 
are so ?revalent that
Burma has 
the world'9 
highest snakebite mortality
rate (Pfeffer 
1974; denderson 
et al. £971;.
Amphibians 
 less common,
are but nevertheless
numerous; frogs, toads, and scutigers areubiquitous (Dubois 1979). 
the most 

Table 38 identifies
 
threatened reptiles.
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Table 38. Threatened Reptiles 

Common name 
 Scientific name 
 Source
 

ruCN FWS
 

Crocodile, estuar ine Crocodylus porosus
Crocodile, marsh Crocodylus palustris palustris 	

X 
XCrocodile, Siamese Crocodylus siamensis XGavial Ga-ialus gangeticus X XMonitor, Bengal Varanus bengalensis XPython, Burmese 	 rPython mol.rs bivittatus XTerrapin, river 
 Bagatur ba-ka 
 X X
Turtle, Burmese peacock Morenia ocellata XTurtle, three-keeled Asian Geoemyda tzicarinata X 

Sources: FWS. 1980. 
IUCN. 1975.
 

Insects, of course, thrive in Burma's tropical
enviionment. Many are endemic to the_ primary
forest, -ibere they live in association with specific
types of vegetation, and in turn, comprise 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 nearround human 
settlements and water resources, are less imiocuous.
Mosquitoes (Anooheles andspp. Culex spp.) are
extremely numerous and malaria,carry filariasis,
and dengue fever--all prevalent and and thus far
ineradicable infectious diseases. Houseflies, tot 
flies (Gastrophilus !Mii), horse flies (Hippobosca

maculata and H. capensis), sand flies (Leishmania
donovani), rat fleas (Xenophylla cheoDis) , lice 
(Pediculus humanus capitis and P. humanus corooris)
abound and t:ansmit diseases sucn as
trypanosomiasis, dysentery, typhoid, cholera,
 
tuberculosis, encepha1_itis, elephantiasis, bubonic
 
plague, typhus, and countless animal feve.-s _-=nt
 
i974).
 

in addition to spreading _-nfection, insects are a
major cause of crop destruction. in neignborr,
Thailand, for examplc, insects are estimated to
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damage about i5 percent of the nation's annual
agricultural yield. Rice, corn, vegetables, andrubber are all susceptible to insect pests.
important species 

The 
are: seedling worms whiteborers, gall midges, harvest curworms, rice leaf

rollers, mauve borers, green and gray leafhoppers,

rice tbtips, 
rice bugs, and aphids (Pant 1974;.
 

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

3.4.4 
 Aquatic Fauna and Fisheries 321
 

rn Burma, as in the rest of South and SoutheastAsia, the number of fish species is grezt. Althoughthere are no complete inventories of fish for theccuntry, neighboring Thailand is believed to have300 species, and Kampuchea nearly 200, including 36
having economic value (13 of those considered 
essential; D-ussart 
1974). Some of the freshwater
species, such as the numerous genera of catfish
(Siluroidea) and Cyprinidae are endemic whilevarieties of carp (Carassius carassius) and tilapia
(Cichlidae ) have been introduced since the late 
nineteenth century.
 

Many of the ichtyofauna are found in the country's
estuarine systems. The mangrove communities in theIrrawaddy, Sittang, and Salween delta regionsprovide habitats for a number of permanent andtransient species. The most common are barramundi
(Lates calcarifer) and mullet (Mugil cephalus). The 

2 7Sources Anonymous. 1979. 

Bixler. 1971
 

Dussart. 1974.
 
FAO. 1969.
 
Henderson et al. 
 1971.
 
Ling.. 1969.
 
Meseck. 1969.
 
Sribhi'hadh. 
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 offsharr waters of 
the Gulf of Mactaban,the Andaman Sea, and the Bay of Bengal are wellstocked with fish and increasingly are being tappedfor edible fish. The PCulation, however, havingoriginated 
 in inland riverine ccmunities
traditionally have preferred freshwater fish.
Nevertheless, beginning in the late 1950s thegovernment encouraged and supported greaterexploitation of the nation's offshore fish resources. Through investment in fleeta ofseagoing ships, it has brought about a gradual shiftin the balance of ocean to inland fishing tonnage.Thus, although the total catch of streams. river,pond, and lake fish has continued to increase, anever larger percentage of the catch has been drawn
from the sea (Table 39). 

The level of domestic consumption of fish and otherseafoodi is relatively high. Ngapi, a seasonedpaste made of prawn or fish, is a dietary staple,and other fish dishes are extremely popular.
1969 approximate consumption 

In 
of fish products stoodat 18.3 kg annual per capita-average for theregion, but about seven times the rate in South Asia

(Meseck 1969). 
 Because of that factor andpromise of high levels of export, 
the 

the government hascontinued to invest heavily in the 
 nation's
freshwater and offshore fisheries. 
Administered by
the People's Pearl and Fishery Croporation (PPFC), apublic sector enterprise, Burma's fishing induztry 
. expected to over take rice exports as theccuntry's chief foreign currency earner. 
 Fisheries


development has been financed with assistancethe Asian Development Bank, 
from 

Japan, the UnitedKingdom, Norway, and Denmark. A Japanese firm hashelped to establish the Martaban Fishing Company,and other plans call for a tuna cannery, fish mealand fish oil plants and cold storage facilities
(Siddiqui and Jeet 1978). FAO estimates suggestthat Burma's total catch 
ultimately 
could triple

(FAO 1969; Steinberg 1979; Table 39).
 

The nation's shallow 
 water 3hrimp and prawn

resources have 
been studied since 
the 19SOs (Kyaw
1956). initial surveys 
 were not encouraging

(Sribhibhadh 1969), 
 but 
recent 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
 

1968-691 

Amt. (% of tot.) Amt. 

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

19712 19732 19752 

(i of tot.) Amt. (i of tot.) Amt. (% of tot.) Amt. 

19772 

(% of tot.) 

Estim. potential 

Min. Max. 

Inland 

Otfshore and deepsea 

114.0 

294.u 

(27. ) 

(72.1) 

122.9 

319.8 

(27.8) 

(72.2) 

125.3 

338.1 

(27.0) 

(73.0) 

130.0 

355.1 

(26.8) 

(73.2) 

138.9 

379.8 

(26.8) 

(73.2) 

862.03 

1.a. 

a ,,.187.0 

600.0" 

*iotdl 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. 
2Anonymous. 1979. 
3FAO. 1969. 
4Steinberg. 1979. 

1971. 



Another p.oinising source of fish production is the
exploitAtion o5 the country 	s sizable brackish water 
resources. Under tropical conditions the manqroves, 
swamps, lagoons, lakes, estuaries, coastal lowlandsand tidal flats have enormous potential for 
sustaining fast-growing fish z-.dl crustacean
species. In 1969 it was estimated that a hectare of 
brackish water was capable of yielding 400 kg offish or shrimp. Among fish, the most successfully
bred species in Southeast Asia have been Chanos 
chanos, Mugil 	 M. M.c, 	 tade, dussumneri,
Lates calcazifer, and Angu-la spp..; cotercially
bred =rustaceans include Penaeus monodon,
merguiensis, P. semiculcztus, P. indicus,

P. 

Metapenaeus brevicornis. M. ensis, and 
'sacrobrachium rosenbergii (Ling 1969). 

Accordingly, the stocking of ponds, lakes, rivers. 
and bays with these and other edible ac,_-atic species
has been supported by the government. By the
beginning of the L970s Burma operated more than
3.70C fisheries-a ten percent increase over the

previous decade. Some 95 percent of these fisheries 
are operated privately under lease to the PPFC 
(Henderson et al. 1971; Steinberg 1979). 

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, and Pangasianodon gijas).
Although it can be expected that as in Thailand few
Burmese fishermen appreciate the valie of
conservation and management, mustit be stated that
Burma's rate of industrialization and develciment
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 lona-standing legislation

governing the use of public lands and the protection

of vegetative and faunal species (see following
zection, 3.4.6), Burma has a well-developed
 

28Sources: 	 IUCN. 1974.
 
IUCN. 1977.
 
I.CN. .1980. 
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tradition of setting aside and administering 
reserves and areas.protected Designated as game
sanctuaries or wildlife sanctuaries, these lands
restrict or forbid hunting and exploitation. The 
reserves range sizein from the minuscule 88 ha
Diamond Island Wildlife Sanctuary near the mouth ofthe Bassein River, to the 214,900 ha Tamanthi 
Wildlife and Game Sanctuary, the fourth largest
reserve in mainland Southeast Asia. In all there 
are 25 reserves, covering a total of 717,800 ha.
Table 40 suimmarizes available data on Burma's 
reserves. More detailed information appears in 
Appendix vii. 

3.'..6 Legislation, Administration, 3nd Planning ?9/ 

As the previous section and Table 38 in particular
have suggested, a number of statutes regulating
wildlife have been in place throughout the
twentienth century 
 Modeled after simil
legislation in British India, the Fisheries Act was 
adopted in 1905 and followed by the Wild Birds and

Animals Protection Act of 1912, later amended in1929, 1934, and 1936. Modified versions of both
Acts remain in force today. The 1920s and 1930s also saw the institution of the Burma Game Rules (1927)
and the Burma Wildlife Protection Act (1936). The
former is still functional while a modified 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 ministrya 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 theMinistry of Agriculture of Forestry), the People's 
Pearl and
 

29Sources: :UCN. 
 i974.
 
ZUCN. j.977.
 
Johnson and Jonnson. L977.
 

110
 



Table 401. Game and Wildlife Resources 

Name of Reserve Game Wildlife 
sanctuary sanctuary 

Tamanh i 
Kyauk Pandaung 
Yegauk (Taunggup) 
Shwe Zettaw 
Shur-U Daung 

X 

X 

X 
X 
X 
X 

Shwe-U Daung 
Lemro 
Kyatthin 
Minwuntaung 
Kani lu 
Mulayi t 
M.ay'Myo 

X 

X 

X 
X 
X 
X 
X 
X 

Thi tson 
Moscos Island 
Zamual 
Byingye 
Kelatha 
Taunggyi 
2tu Lake 
Rib Lake 
Hlawga 
Ngwedaung 
Wettigan 
Peik thanoe 

X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 

Diamond island 
Kyun or Leik 

(Thamila 
Kyun) X 

Total area 


*Exact date unavailable, but prior to 1974.
 

Sources: IUCN, 1974.
 
Uc.L 1977. 
MUCN. 1980.
 

Area 

(1,000 ha) 

2-14.9 
132.6 
91.4 
55 3 

42.0 

326 

28.5 

26.9
 
20.6 

16.1 
13.9 

12 7 

9.1 
4.9 

3.9 

3.9 

2.5 

1.6 
1.5 
1.0 
0.5 
0.5 

0.5 

0.3 


0.1 


717.8
 

Date of 
establisbment 

1974 
1976 

* 
1940
 

* 
* 
* 

1972
 
1928 
1936
 
1918 

1924
 
* 

* 
1942
 
1930 

* 
* 
* 
* 
• 
* 

1970
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Fishery Corporation (PPFC), the Office of the ChiefConservator of Forests, and the UseLand Bureau.Research 
 and training 
 on fauna, fisheries,
management and conservation is carried out at the-Rangoon Zoological Gardens, the AgriculturalCollege and Research Institute in Mandalay, theAgricultural Research Inatitute ia Gyogon, thenewly-established Forest Research Institute atYeizin 
 the Forest Research and Training Circle in
Rangoon, and at Rangoon University (Johnson and . anson 1977; IUCN 1974; Anonymous 1980a). Duringthe late 19701 the government began establishing at.Institute of .Marine Science at Moulimein (Tranter
1974).
 

Fisheries, as 
Section 
3.4.4 has indicated, 
do
receive considerable federal attention and support.
This is due to their potential fo: earning foreigncurrency; in 1977-78 fishing 
accounted 
for 1.6
percent of Burma's exports. The government hopesthat with additional development this figure can be
increased to nearly five percent by 1982, the lastyear of the current Four-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 asBurma's 
 places a relatively lo, priorityconservation. onWith limited expenditures it islikely.that enforcement of statutory violations are
restri,:ted to instances of reasonable loss.Protection of comercially valuable elephants, forexample. is likely pursued more vigorously thanprotection of tigers or rhinoceri. Neverthelesslocal wildlife experts believe that protectivemeasures--even for elephants-are inadequate andsuggest that the 1936 Wildlife Protection Act isarchaic and needs to be revised 
(Durdin 1980).
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4.0 Environmental Problems
 

4.1 Environmental Problems in Rural Areas 

4.1.1 Natural Disasters 30/ 

4.1.1.1 Cyclones 

These early summer tropical storms originating inthe South Andaman Sea form seasonally. Theygenerally move in a north northeasterly directionand affect the Tenasserim coast. Infrequentlycyclones move away from the coast and then curveback east. Having picked up force over the sea,these storms, characterized by heavy rains and highwinds, are capable of causing serious destruction.
The most serious cyclone in recent years hit thenorthern Arakan coastline in May 1968. The stormclaimed i,070 lives and over 61,000 victims (U.S. 
AID L980).
 

As of 1979 Burma had no central plan for minimizing

the hazard and damage caused by cyclones. Instead,
efforts are Improvised- radio stations broadcastwarnings, and tLh 
 government mobilizes a task force
which includes medical and first aid personnel (U.S.

AID 1979).
 

4.1.1.2 Floods 

Because much of Burma lies in a zone which receives
 
high annual rainfall which is intensely seasonal,and because the country is drained by several largerivers, the lowlands chronically are prone to severeflooding. During one particularly wet season in1965 the Sittang overflowed its banks and displaceda half million persons. In 1974 all the areas ofcentral Burma along the courses of t hi Chindwin,
Irrawaddy, and Sittang Rivers were flooded in acatastrophe affecting an estimated 
 1.4 millionresidents (U.S. AID 1980). Table 41 ir.dicates 
maximum :iver flood levels.
 

As in zhe case of cyclones, tne Burmese government
has no standing plar. to mitigate the effects offloods. tnstead in the event of disaster, tne
 

30Sources: Chhibber. 
 L975.
 
Koteswaram. 
 1974.
 
Roberts et il. 
1968.
 
UNESCAP. L978.
 
U.S. AID. 1979a.
 
U.S. AID. 1980.
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Table 41. River Flooding 

, 12.-504 5.440ZW 9 .iD, 19=4.07 1 .s 24 Se. 1949 
pa V 2.577 1.70 OC.1926amkt L.. 6L0 4,000 4 Nov. 195*iwqy- - nhiera* .20 Cm0 5 hy 19'2 
ThImn 376 510 1917 
sa" 2.100 5.206 8 Oct. 1946 

5.310 8.9w 8 O I4 
f 1.500 987 25 Oct. 1950
Ch--q-Wo 3.424 4.110Ypnui 20 Oc. 1913

912 7--i,! 1937 

frVui 3=o0 03.70 1877 

Source: Va: der Leeden. 1975. 
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Council of Ministers, the nation's highest executive

body is empowered to institute emergency measures.
The primary agency responsible for disaster relief
is the Department of Relief and Resettlement withinthe Ministry of Social Welfare. 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. Ateach level, however, the government frequently
appoints special task forces co deal with major
disasters (Robinson 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-hourperiod has been recorded. Inland, flooding results 
more from prolonged rainfall than from short bursts. 
In the deltaic lowlands heavy rain associated withtyphoons and low pressure waves are particularly
damaging to the autumn harvests.
 

In these regions, especially the rice producingdistricts of Pegu and Toungoo, flooding is a serious
annual problem. Each year approximately 2 millionhectares are severely flooded while another 3.25million ha are moderately inundated. In an average
 
year three quarters of a million ha of rice land are
lost to flooding (Henderson et al. i971). Beginning
in the 1960s the gove.nment undertook a secies of
flood control projects, mostly constructing damsalong the Irrawaddy and Sittang Rivers. These dams 
are also intended to serve as irrigation schemes. 
The Lower Burma Paddyland Development Project,
currently underway, the ambitiousis most such
undertaking. Waen completed, it is expected to
protect 75,000 ha 
 of arable land in the Irrawadd4
 
delta region (UNESCAP 1978).
 

In addition to destroying property, displacing

residents, and ruining crops, recurrent flooding has

depleted Burma's soil resources. In the hilly

regions 
 where shifting agriculture has been

dominant, torrential rain has washed away 
much of

the shallow topsoil Ercsion will be examined in 
greater detail in Section 4.1.2 below. 

4.-1.. 3 Drought
 

As Section 2.1.3 
on climate has :ndicated, there is
only 
one region in Burma whi.h-n can be properly

termed dry.* 
 This central zone :eceives less than
 
1,000 mm of annual precipitaiton (Fig. 6b), 
mostly
during the summer monsoon season. Not surprisingly
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then this area is subject to periodic drought.
Because of the chronic shortage of water in this dry
zone, cultivators have irrigated the land for
centuries and rendered it productive. There remain
extensive areas, however, which are not served by
irrigation systems and these are 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
earthquakes. The capital city of Rangoon itselfexperiences minor quakes at least once a year.
Inland there is evidence of serious tremors and
quakes dating to latethe 18th century. Other
violent earthquakes have been recorded throughout
the country in 1839, 1843, 
1855, and on several
occasions during the early part of this century
(Chhibber 1975). The most serious earthquakes
within the past decade struck Pagan, a historic sitebetween Magwe and Mandalay on the banks of the
Irrawaddy. _Mcst of th town's thousand of abandoned 
pagodas were destroyed. 

4.1.1.5 Volcanoes
 

Burma at one time abounded with active volcanoes. 
The country was considered the classic case forstudy of mainland Southeast Asian volcanoes. 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 volcanoes are associated with
hot springs, none 	 andare now considered active 

there have been no eruptions during this century 
(Chhibber 1975). 

4.1.2 Deforestation, Erosion and Misuse of Land 31/ 

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

31 Sources: 	 Angladette. 1974.
 
Boonkird. 1968.
 
Dentan. 1968.
 
Gill. 1968.
 
Hafner. 1977.
 
Kermode. 195a.
 
Miller et al. 1978.
 
Miller et al. 1979.
 
NAS. 1979 
Ranjitsinh. 1979.
 
Sabhasri. 1968.
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yielding forests, 
and a mountain 
forest culture
which still 
 engages 
 in shifting cultivation
(taungya). Figure 25 drawnis from aerial photos ofa portion of the Shan Plateau in Thailand justacross the Burmese border. 
 It illustrates clearly
the measurable growth of shifting cultivation inthis mountainous region. The dark areas, whichrepresent areas 
brought under 
cultivation, were
 
formerly forested.
 

While deforestation 
is not uniformly pronounced
throughout the country, the remote areas inhabited byNaga. Chin, Karen, Shan, and other non-Burman tribalpeoples all are affected by taungya (Dentan 1968).Fortunately for the Burmese timber industry, most of"he valuable teak stands are innot areasheavily subjected to 
most 

these slash-and-burntechniques. 4evertbeless C.W.D. Kermode, an experton Burma's teak resources, observed in 1958 thatsome teak stands were being lost to taungya. Exactfigures of the amount of forested land consumed bythe practice are not available, but according to oneestimate perhaps two thirds of the country'stropical moist forest has been converted to other purposes (Sommer 1976). 

Although taungya farming undoubtedly is destructive 
to timber, vegetative cover, and topsoil, more
sympathetic observers 
have pointed 
its positive
aspects. 
 The crops grown, for example, feed not
only the human population, but also birds,ungulates, rodents, and insects- many of theseanimals being beneficial to the ecology and thehuman environment. 
The hill peoples mrever, raisedomesticated animals which 
serve 
as prey to forest
predators, and distribute seeds of edible fruitsberries and vegetables (Eckholm 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 cultural perceptions of the environment.
According to these formulation;, deforestation byresident populations 
can 
be seen in a broader
ecological context 
which highlights the beneficial
aspects of seemingly destructive Dehavior.
 

But tf the :aluaole teak forests generally have been
spared from taungya, they have not escaped a second
threat: 
 illegal and 
 extralegal 
 commercial
exploitation. 
 Local enterprises sometimes 
extract
 more ti.rnoer -nan theLr quotas 
permit depleting
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hardwood stands more rapidly than authorized.Regeneration is also impeded by illegal cropping oncleared areas, a practice which strips soils oftheir nutrition ance prevents native trees fromreturning to their habitats. Oversized openings
sustain an additional problem: they permitgrowth of rapid growing fire-resistant weeds such 

the 
Lantana camara as

Eupator ium odorat=m Mikaniascandens, Cassia tora, and Strobi1anthus collosus. 
These plants cover the ground, use up availablewater, and choke young trees and grasses (Ranjitsinh
1979).
 

A third cause of deforestation is natural fire.Quite apart from 
 the deliberate incendiary
techniques employed in taungya, forests are oftendecimated by fire. Stands of teak, other hardwro-ds,and coumercially exploitable evergreens 
 are
frecaently prevented from advancing beyond p-eclimax state because of annual surface fires 
(Kermdle 1958) . 

Forest fires, whether deliberately set or natural,have several ecologically damaging Inconsequences.
addition to the obvious loss of timber resources,fires affect soil quality and availability, waterrunoff, infiltration, 
and percolation. 
 Erosion

nearly always accompanies the loss of forest cover,
and this has been shown to be especially true forSoutheast Asia's deforested teak regions Withtrees felled or burned, rich topsoil is washed away
by rain or blown away 
 by wind and permanently lost.
The high silt content of Burma's 
 major riversattests to this phenomenon (Angladette 1974). 

An early (1960) study of teak forests in neighboringThailand obtained the following conclusionsregarding the effects of fires on runoff: (1) onteak plantations runoff in burned plots fivewastimes that of unburned plots, and sediment was 14times as much in burned plots; (2) in natural teakforests on sandy loam or shale, runoff and sediment
 were nearly twice 
as 
large on burned plots; (3) innatural teak forest on lim(o.stone soil, runoff was 33percent greater and sediment 2.7 times as high onburned plots: and (4) in dry dipterocarp forest on
lateritic soil, on
runoff burned plots '0
percent lower, 
was 


and sediment was 40 
percent higher
 
(Boonkird 1968).
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4.1.3 Pesticide, Herbicide, and Fertilizers Use 32/
 

Because manufactured insecticides, largacides,
rodenticides, and herbicides generally need to be
imported and paid for with scarce foreign carrency,
their use is not prevalent in Burma. W11 .n such
chemicals are emptoyed, however, their effectz are
often hazardous to handlers of the subftances,
potentially 	harmful to surrounding populations, and 
detrimental 	to the environment
 

It has been shown that because tropical ctQP% are 
grown in closer association with natural vegetation,
the introduction of artificial pesticides and

herbicides poses even more serious problems thtn intemperate regions (Conway 1968). Three additiona1 
factors have increased the potential -amage Of such
 
chemicals. First 
 there has 	been litt-le Jocal

research on their use and consequently, not erloughis known about the effects of specific agents on 
particular regional environments. Second, training
facilities are insufficiently familiar with

integrated and biological pest and weed managetment
techniques (Pant 1974). Solutions to infeSt~tion
problems are therefore too frequently short-Fighted
and inefficient Finally, the shortage of capitalo-mbined with the absence of regulations govPening
import and utilization of substances proven to be
hazardous in the U.S. and elsewhere has leq to
widespread indiscriminate use of such materials.
For example, endrin, aldrin, DDT, lindane, and Qther
chlorinated hydrocarbons have each been suspended by
the U.S. Environmental Protection Agency (E9A) and are no longer employed by U S. agriculture- Yet
these cbemicals are used in Burma to enhance maize
and oils-ed production, and wherever insecticides 
are applied. During 1979-80 an estimated 60 pervent
of the chemicals used on maiz: and oilseed crops 
were chlorinated hydrocarbons (Glass 1981). U.S. 

32Sources: 	 Aye. 1978.
 
Brooks et al. 1979.
 
Conway. 1968.
 
Glass. 1981.
 
Meijer. 1968.
 
Pant. 1974.
 
Self and Tun. 1970.
 
Thant. 1978.
 
U.S. AID. 1981b.
 
Yadava. 1978.
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AID, in a current project designed to improve
production of these two crops is attempting
convince the government 

to 
to consider the long-term

hazards of pesticide use (U.S. AID 1981b). 

Overall figures 
 for current insecticide and 
herbicieq use notare available, but in 1968-69
Burma used 227,000 kg of powdered and 13,600 liters
 
of liquid insecticide-ail of it imported. There 
were indications in the early 1970s that 
environmental concerns led ato reduction of
insecticide use, nobut figure-s were available to
substantiate this claim (Henderson et al. 1971). 

Residual larvicides have also been employ'ed to 
control populations of malarial vectors. Stagnant
polluted waters within and outside major residential 
areas have the forbeen targets 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 thefrom point of
of its effectiveness against mosquito 

view 
and other 

insect larvae. But this feature makes the chemicals 
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. 
In view of

the pervasiveness and seriousness of the malarial
 
problem, application of larvicides remains one

the few effective means to combat the spread 

of
 
of

infecting organisms (Self and Tun 1970). 

Besides insects, bandicoot rats are perhaps the

major faunal 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 anticoagulant rodenticides. 
in 1979 a field
 
study in Rangoon assessed the susceptibility of

Bandicota bengalensis to such toxins. The research, 
however, did not consider 
the potential hazards of

these rodenticides. Given the enormous population
of bandicoots and rats,other large-scale
eradication progams could introduce high levels ofrodenticide 
 such as brodifacoum difenacoum
 
coumatetralyl, diphacinone, 
and warfarin into the
soil as the burrowing animals succumb theseto 

poisons.
 

Another potential -hemical pollutant whose impact on 
the 3urmese environment has yet to be examined is
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fertilizer. There are indications that use of these 
substances is increasing droppingnow after 
substantially during the 1960s (Henderson 1971;
Steinberg 1979). however,Generally, artificial 
fertilizer use Burmese
on rice (the principal

fertilized crop) remains below use in other
countries (Framji Organic1977). fertilizer, in 
fact, appears to be more popular than manufactured 
fertilizer. .ost this made ofof is up animal 
manure and crop residue. Appendix III lists levels
 
of fertilizer use. Nightsoil is not commonly
employed 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 to apply untreated urban refuse and sewage to
suburban cros. Such fertilization naturally
introduces both chemical aid organismic pollutants 
(Thant 1978; Yadava 1978).
 

4.2 Environmental Problems in Urban Areas 

4.2.1 Water Contamination and Infectious Disease ?2/
 

Sections 2.2.4 and 3.2.4 have already described thestates of public health, the availability of
drinking wacer, and sewage disposal. Figures for
the number of persons with access to those 
facilities remain markedly low (17 percent and 33 
percent, respectively; Table 7) and for that ceason 
waterborne diseases continue as a serious
 
environmental 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 ajority--of rural persons, most of the
prevalent waterborne infections appear in cities and 
towns (Kyaw et al. 1978). Except in wealthy

neighborhoods, 
 drinking water is generally

untreated and contaminated, sewers are often open or 
nonexistent, and rivers and canals 
-requently are
 
used directly for disposal. Human disease
 

33Sources: Henderson et -1. 1971.
 
Kyaw et al j-978.

Martinez Dominguez et al. 1980.
 
Self and Tun. L970.
 
Than et al. 1980.
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organisms, present in fecal and urinal matterthen reintroduced are
into the enviroiament and continuesthe infectious cycle (Johnson and Johnson 1977). 

Malaria, perhaps the most ubiquitous diseasebeen under assault since 
has 

the early 1950s. Sincethen the government has sponsored efforts toeradicate the vector both directly, by spraying DDT,and indirectly through the use of larvacides (Selfand Tun 1970). As in neighboring countries in SouthAsia, 
these efforts 
 at first 
 were moderately
successful and the incidence of malaria fell. But aombination of decreased conr.rol measures and newresistant stzains of mosquitoes has brought about aresurgence in the incidence of disease (U.S.1979b). Its occurrence is lowest along 
AID 

the coastalareas and in the central plains, and highest intowns of the Shan thePlateau and Chinthe hills (U.S
AID L980b).
 

While spraying insecticides and larvacides has hadscme measure of success, the greatest impediment to
effective control is the prevalence of open sewersand reservoirs, stagnant pools, defective plumbing,
and flooded lowlands. These and other accumulationsof water have served as breeding grounds not onlyfor Culex Epiens fatians, the malarial vector, butfor flies and othe-r airborne insects which transmitbacteria, viruses, parasites, and other infectiousmicroorganisms. The diseases caused by these agents(dysentery, poliomyelitis, and dengue haemorrhagicfever) have been especially serious in Burma s largemetropolitan centers. Outbreaks of these illnessesare particularly common during the monsoon seasonwhen heavy rainfall causes water storage tanks, 
sewers, rivers, and ponds to overflow. 

As Section 2.2.4 has indicated, medical facilitieshave been gradually improving over the past fewdecades. The Ministry of Health, through its majororgans-the Directorate of Health Services, BurmaMedical 
 Research Council, 
 National 
 Health
Laboratories, 
 and 
 the Union of Burma Applied
Research 
rnstitute--have 
attempted 
to raise the
general health standards while conducting research
on the nation's major infectious diseases (Henderson

et al. 
 1971). A current 
program supported by
UNICEF, WHO, and U.S. AID is aimed at furtherimproving primary 
 health care facilities (see
Appendix V). To date, however, it appears that thethrust of Burma's public health efforts is aimed at
treatment 
 and care. 
 until major steps areundertaken 
to prevent thespread of disease by
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eliminating water habitats of carriers, prospectsfor improving the population's health remain
limited. 

4.2.2 Industrial Pollution 2Y 
Very little information exists concerningenvironmental pollution caused by industrialactivity. Manufacturing, the largest component ofthe industrial sector (71 percent in 1979),than doubled between more1971 and 1977 (Anonymous 1979).But although its share of the gross domestic product(CDP) has grown from 

1960, 
eight to ten percent sincemanufacturing has not keptgrowth pace with theof the GDP during the past decade (World Bank

1981).
 

Burma's major industries include: cigarette,cement, soap and textile manufacturing;sugar salt,petroleum, 
 and kerosene refining;
processing andof timber pulp focds, beverages,agricultural andproducts. The plants, factcOries,facilites engaged andin these activities are generallysituated in urban centers or along rivers. There
are currently no statutes preventing discbarging or
dumping of either solid, liquid, or gaseoussubstances, Industries are thus free to dispose ofhazardous and polluting materials and industrial byproducts in the most economical fashion. Alth..ughBurma cannot be termed an industrialized nationits manufacturing andoutput is limited, residentsRangoon, Mandalay, and of some of the citiesdeltaic region in the 
chemical 

may well be subjected to dangerouspollution. 
 In neighboring Thailandexample, sugar forrefineries along the Mae Klong Riverdischarged 
so much effluent 

were local fisheriesnearly destroyed. 

that 
Paper mills, vegetablepalm oil refineries, andand food canneries 
in botL
Thailand and Malaysia have produced similarand affected public damage

health. That such incidentshave not been documented in 
Burma is primarily
reflection a
of the nation's persistent 
insularity

(U.S. AID 1979b).
 

Industrial pollutants can be found in the air, water
supply, soil, and food products. 
There is evidence,
 

34Sources: 
Haves. 
 1979.
 
Jonnson and Johnson. 1977.
 
Suzuki et al. 
 1972.
 
U.S. AID. 1981d.
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for example that toxic lead-containing industrialeffluents discharged into rivers and streams have-infiltrated urban water supplies (Johason andJob-Ison 1977). Occasionally, unsanitary conditionsin food processing plants affect edible products.In one documented instance, canned fish importedfrom Japan was contaxirnated with methyl mercuricchloride whose source was the dumping of mercury bya Japanese firm into a bay The dumping cont:.nuedfrom as early as 1953 
on 

to 1971. Although its effectslocal residents were well publicized, it is notgenerally known that contaminated fish products werecanned and exported. A 1972 study showed thatconsumers of these foods in Burma, particularlyJapanese immigrants, suffered from mercurypoisoning (Suzuki et al. 1972). 

4.3 Environmental Management Problems 35/ 

4.3.1 Comunications 

The first and perhaps the most meaningful barrier toenvironmental management
inadequate facilities for 

in Burma is the problem of
communications. Due to acombination of historical political, and financialfactors, and 
 the country's 
 transportation
infrastructure, postal, telephone, and telegraphnetworks suffer from shortages and disrepair.Additionally its apparent reluctance over the pasttwo decades to participate in regionalextraregional dialogue and 

and exchange has left Burmanot only isolated, but lagging behind otherdeveloping nations in matters pertaining
development and environmentalism. 

to 

Virtually all 
of the 
 country's facilities for
ground, river, and air transport were developedduring the colonial period. 
 The railways, for
example, were 
 introduced 
 by the British 
 and
eventually liaked 
the Irrawaddy delta to Myitkyina
and Lashio in the North. 
But the 4,300 km of tracknow in place is essentially the same length which 

35Sources: Anonymous. 
 1979.
 
Senderson et al. 
 1971.
 
Jonnson and Johnson. 1977.
 
Ofosu-Amaah and Gruppe. 
1981.
 
Shane. 1978.
 
Silverstein. 
 L979.
 
Siivecstein. 
 1981.
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existed prior 
to World War II. 
 Postwar work on the
rail network was almost exclusivaly devoted toreplacement and repair, not on extension. Burma'swell-developed inland waterway steam transportservice similarly has existed since the earlyBritish period. Roads have been extende. into hillregions, but many remain unserviceable due to theeffects of bad weatner and insurrection. Secondaryroads are particularly lacking, but shortages offunds deter large investments in roadbuilding. 

Since independence government efforts have beenaimed at public control of transportation, ratherthan at extending existing networks. Accordingly,the Ministry of Transport and Cccounications 
operates nowthe Burma Railways Corporation, the RoadTransport Corporation, the Inland Water TransportCorporation, and the Burma Airwaya Corporation, allstate monopolies. In general all aspects of thetransportation system are 
 overburdened 
therefore inefficient and unreliable. 

and 
Breakdowns
are frequent, as are shortages of vehicles, spareparts, materials, and trained personnel. Theseconditions impede public education, administration,


and enforcement of envirornmental issues.
 

The situation regarding communications is similar.
Mail and telegraph services remain the chief modesof transmitting information. 
to 

The former is subjectthe difficulties created by inadequate
transportation facilities, while the latter employs
outdated equipment which transmi: zs signals overlines frequently 
in need of repair. The 277
telegraph offices around the country serve theas
best mearni of sending rapid information. Telephones
are few and mainly concentrated in Rangoon (72percent). Radio service is considered very poor anduntil recently there nowas television. In June1980 Burma implemented 
color television 
service
(Silverstein 1981). 
 Transmission is over 
a series
of microwave stations in Rangoon, Mandalay,Tanuggyi, Akyab, and Bassein. Despite this latestinnovation it remains difficult to transmit ideas
 

and messages in Burma.
 

The most serious comunications problem relating to
environmental management may well be Burma'spersistent unwillingness, 
until recently to take part in international fora, conferences and joint
research. Throughout 
the 1960s and 1970s the
country was unrepresented at regional scientific: and
educational gatherings. 
 Simultaneously 
 cesearcn
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conducted in Burma often remained unpublished orinaccessible. In effect scientists, technici.ans,and administrators were cut off from developments
elsewhere. 
 Even with neighboring nations who
experience similar environmental problems, theBurmese government 
 has resisted cooperativeventures, showing no desire to join the Association
of South East Asian Nations (ASEAN) or other

regional associations (Silverstein 1979).
 

Finally, as S-ctions 2.?..! and 2.2.2 have pointedout, Burma's is a multiethnic society. Various .- amunities speak distinct languages and behaveaccording to individual cultural perspectives.

government's continuing The 

attempts to integrate thenation's resident populations have withmet little 
success. Non Burmans generally view Burmanssuspiciously and are not easily induced to cooperate
with contral objectives Any efforts to reduce ormitigate environmentally detrimental practices

shifting agriculture and 
suchas its restltant

deforestation face inherent difficulties on account
of these socio-ethnic considerations Theantigovernment insurrections which have continuedfor rore than two decades are manifestations ofdeep-seated cultural differences and are themselves
responsible for causing measurable environmental 
damage (Silverstein 1979; 1981).
 

4.3.2 Training Facilities 

Previous sections on mining, energy, irrigation,agriculture forestry, wildlife, and fishing haveidentified a number of institutes academies,
agencies which engage 

and 
in education, research, andtraining. 
 Some of these institutions wereestablished during the British period, others sinceindependence; most are public, some private. But asa whole, they are too few, too poorly staffed, andinadequately funded to train sufficient numbers ofextension agents, foresters, game and fish wardens,mine supervisors, environmental lawyers, theand

newly developed cadre of 
 environmental
 
professionals needed.
 

By restricting the penetration of foreign ideas,
advisors, and 
 technicians, the 
 government has
inpeded the natural development of institutions and
 programs. Furthermore, training facilities whichexist are designed to increase capabilities infields that are 
 readily applicable, 
 and whose

products are marketable. For that reason, most 

127
 



training programs related to the environment areaimed at commercially valuable resources whoseexploitation would benefit the economy. Chronicscarcity of capital precludes large investments insectors which are perceived to be of mere academic 
interest.
 

4.3.3 Policy, Legislation, Enforcement, and 
Administration
 

As in most of the "poorer developing countriesO(Ofosu-Amaah and Gruppe 1931), there has been little or no attempt by the Burmese government to adopt anintegrated approach to managing the nation's
environmental 
resources. 
 Much like the nation's
response to cyclones and floods (Section 4.1.1), thestate's efforts in this regard are reactive, ad hoc,and piecemeal. With continued deployment of 160,000
soldiers in field,the nearly a third of the budgetis spent on defense (Silverstein 1981), therebyrelegating environw'ntal concerns to a relatively 
low priority.
 

There is no overall central plan to deal with these
concerns. 
In the absence of such a policy, concrete
action is difficult to achieve. Legislation
protecting environmental resources does 
 exist
(Appendix IV), but it is archaic. Virtuall.y all thestatutes date from the colonial period and only afew 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 a1977 reg.ional onconference environmental law, Burma 
was characteristically unrepresented.
 

Although there have been indications that Burma's
rulers are seeking to expand the nation'sinternational contacts and open the country toforeign specialists and visitors, there is littlelikelihood 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 substancesar.d known pollutants. 
As Burma accepts mote foreign
assistance for 
its development schemes, 
it will be
required to submit to pressure from donor nationsand consortia. 
 U.S. AID's attempts to limit use oftoxic insecticides in its current maize and oilseedsproject is an example of such a case (Section 
4.1.3).
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Scarcity of data prevents any conclusive assessmentof the effectiveness of current measures to enforceexisting statutes. In this regard, conditions inBurma are similaz to those in other developingsocieties. Lack of manpower, insufficient capital,
interagency competition, and conflicting directives,legal ambiguities, uncertain jurisdiction,
insufficiently harsh penalization, administrative
inefficiency, local corruption and hostility toward
central government officers, difficulties of travel
and communication, public apathy and insensitivityare the most common obstacles to effectiveenforcement of environmental legislation (Ofosu-

Amaab and Gruppe 1981). 
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Appendix I. DemogrAphic and Econcic Characteristics 

Table 1. Vital Statistics

Table 2. Midyear Population Estimates and Aver,.we Arznual Period.
 

Growth Rates, 1950 to 1981
 
Table 3. 
Ecomaic Characteristics,, 1979
Table 4. Economicaly Active Population, 1975-76 
 and 1976-77
Table 5. Annual Budget, 1975-76 and 1976-77
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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% c 
Urban population growth rate, 1970-80 

3.9% c 
Average annual population growth rate, 1970-79 2.2% c 
Crude birth rate per 1,000, 1979 

37.0 c
 
Total fertility rate, 1979 


5.3% c
 
Crude death rate per 1,000, 1979 

14.0 c 
Life expectancy at birth, 1979 

54.0 c
 

rnfant mortality rate per 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 literacy, 1976 


67.0 c
 
Per capita share of GNP, 1979 
(U.S. $) 
 160.0 c 

al'able 8, Section 2.3 above
 
bU.S. AID. 1980a. 
CWorld Bank. 
 1981.
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Table 2. 

MItYsar PCiaflon EAmce wti AV*aMo. NAnuaJ Pdd QmwM fCtklr,
1960tO1981 (PoouIanon .m7~scns rcme noerce"r
 

Yow P__________ Yaw ft"Id.. I ow l

1"o~0 L7.~7174 LSS0-13t.1s19.6n2 197s X,4221960 11726 1176 ii .Z26 s13%5 24. L67 1977 2199 
2.0 

LO-" .2.1 

3M 199i-702 

19M 29.059 19135.259 1 2.5 

MEOTEL l9S-4n - 3ma LMun *NW.mMf P*W731 Mdmw MOWe dWenyuif U.N. =*"- wmtit P3iitjm .arla CUzr.*7,"' te I-*). 

Source: U.S. Department of Commerce. 
 198i.
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Table 3. Ecoixomic Characteristics, D79 

Gross National Product (GNP), 
Total (millions of U.S. 

Per capita (U.S. $) 

1979 

$) 5,264.0 

160.0 

Gross Doe.stic Product (GDP), 1979 
Total (millions of U.S. $) 
Agricultural sector, total (millions of I.S. $) 
Agricultural sector, growth rate (1970-79) 
Industrial sector, total (vil-lions of U.S. $) 
Industrial sector, growth rate (1970-7T) 
Manufacturing subsector, total (millions of U.S. 
Manufacturing subsector, growth rate (1970-79) 
Services sector, total (millions of U.S. $; 
Services sector, growth rate (1970-79) 

$) 

4,950.0 

45.0 

3.9% 

14.0 

5.4% 

10.0 

5.0% 

41.0 

4.3% 

Structure of Labor Force 
Agriculture, 1979 

Industry, 1979 

Ser7ices, 1979 

67.0% 

10.0% 

23.0% 

Source: World Bank. 1981. 



Table 4. Economically Active Population, 1975-76 and 1976-77
 

76 
Ag-uture, Zhunm&~ 

1a75- 197677 
6fct and S~ing 8,238 8,400Minz and qu=rz..g

mmmuftmang 67 66
872 878E.ctaty. gam wd wa 4 14 

Tzde. rwnInI aan hotels r.o6zTrnswl, st-ame and courmacatwis.tmm iW.4 m~s real estui avA
F iaaUCI& === 4255

}o51 733 
not eqaey descmd 536 548 

Source: Anonymous. 1979.
 

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

(maliockywm A~rd rt tO V-3t. 33. 

1975176 19A776i77 Exrzimxtt 1975176 1976 7Rata ( ucpa~m 2.494-5.g C42zmen ependiture . £.8o7.8 14,733.211sC~Zaim &CCt. 
. 1:16 13.777. of WAA.4.3 _i3 -6. Ecca2cetdrPreDembts y~ca . 4,5004.2 6.750.37.0 58.7 TrAde . 4-071.0 X.9"7.7adt6.8 .42-9 SciLwriftrU 

Na4mldefence -1.r 976.7.-
. 

8t6.6 .08.2
TrAnsport omxmn 

56.0 747.1 
Cource: Anon. 'mo3715 476.7CtAdin: 6z- 796.7CAft acomt7'72.6 1.70.4.9 

r2.4. x 73-5ladustry . 1=23 50t4. 6 
T=C .d .omm X38.4 234.1Apricatweu . . i0.6 37.4.8 

Adkn~ 237.2 417.9[nvma~ts . .20.2 290-8 
Deb= 366.9 5. 

I~muo 70.5 20.5LE-04M ad Advamcm 47.0 88.0 
9 3I.rOTU. 

-L LU -
MZ254. 7 z6.wn7.4 TOTAL. 
 . 13-04-3 17,3z7.7 

3 our e Anon'.mous -379. 
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Aprpendix II. Mineral Deposits 

Figure 1. 
Figure 2. 
Figure 3. 
Fig re 4. 
Figure 5. 
Figure 6. 
Figure 7. 
Figure 8. 
Figure 9. 
Figure 10. 
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Appendix III. Fertilizer :nd Pesticides Use 

Table 1. 
Annual Fertilizer Consumption by Type, 1948 
to 19;8
Table 2. 
Fertilizer Consumption, 1962 to 1986
Table 3. Available Fertilizer Supply, 1965 to 1986
Table. 4. Annual ConsLmption of Insecticides on Maize and 	 Oil 
Crops, 1976-1980
Table 5. 	 Acres of Maize, Groundnut and Sesamum treated withPesticides, Insecticides, Fungicides and Rodenticides
in L976-7', and 1477-78 Cropping SeasonTable 6. tnsecticides used in Burma on Maize and Crops during
the 1979-80 Croppinq SeasonTable 7. Status of Pesticides Currently used on Maize and Oil 
Crops in Burma 
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Table 1. Annual Fertilizer Consumption by Type, 1948 to 1968 

Types of Fertilizer 
 Amount used annually
 

1948-1953 
 1963-64 
 1967-68
 

Nitrogenous (100 tons N) 
 1 
 50 
 200
 
PhosPhate (100 tons P20 5) 
 1 
 10 


Source: Angladette. 
1974.
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Table 2. Fertilizer Consumption, 1962 to 1986
 

(Metric Tons) 

Year 
ACTUAL 

Urea 
MT 

TSP 
MT 

140? 
XT 

1962-63 
1963-6h 
1964-6q 
1963-66 
1966-67 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 
797U-75 
1975-76 
1976-77 
1977-78 
1978-79 
1979-80 

7,644 
8,769 

11,056 
9,607 
9,121 

14,641I 
37,7!5 
27,8b5 
26,554 
59,162 
69-119 
19,368 
83,269 
92,327 
93,389 

108,636 
156,743 
151,462 
S178,379 

3,921 
U,322 
7,398 
5,935 
6,391 
6,703 

13,814 
8,076 
9,143 

34,918 
32,706 
9,517 

17,518 
23,954 
14,937 
23,727 
29,252 
46,0f7 
66,518 

-
-
-
-
43 

396 
.19 
5i6 
276 

2,254 
12,418 
1,174 
2,067 
2,b59 
2,225 
2,933 
5,028 
3,627 
L,613 

PR0ojEzcT 47 

1981-82 
1982-83 
1983-8k 
1984-85 
1985-86 

248,000 
268,000 
306,00o 
309,000 
316,000 

93,000 
105,000 
111,000 
116,000 
124,000 

21,000 
22,000 
34,000 
34.,000 
4,000 

Bazed on actual and ercected supply, not on p.-'eczed
demand wh.ch Is much higher.
 

Source: U.S. AID. !981a. 

165
 



Table 3. Available Fertilizer Supply, 1965 to 1986
 

cestic ? -. uct.cr cf "r-~ and Z=crts Ci' 

(Metric Tons) 

Year Urea 
.LMPORTS 

TS? " MOP 
PRODUCTION 

ACTUAL .'T MT 

1965-66 
1966-67 
1967-68 
1968-69 
1969-70 

7,500 
11,000 

12C,884 
22,000 
-

1,500 
10,000 
78,854 
18,300 

-

-
250 

28,079 
-

1970-71 - - -
1971-72 
1972-73 

-
-

30,000
22,500

-

1973-7u 
!974-75 

-
-

15,000 
-

-

1975-75 
1976-77 
1977-78 
1978-79 
1979-80 
1980-81 

-
-

8,363 
20,618 
39,000 
80,700 

30,000 
20,000 
54,414 
54,.IB 
53,130 

_ 
-

4,500 
U,500 
2,0CO 
4,000 
9,000 

118,800 
130,500 
135,100 
120,800 
132,3C0 
135,00 

PRO0JECTEL 

1981-82 
1982-83 
1983-84 
1984-8= 
1985-86 

I18,160 
124,,0O 
127,000 
130,000 
137,000 

92,790 
96,130 

102,000 
107,000 
115,000 

20,660 
21,000 
33,000 
33,000 
43,000 

135,000 
135,000 
135,000 
166,000, 
166,000L" 

- Does not 
include oroected incrCe&se .RG-asssted urea 
Pian scheduled to come on srream in .1985-86.
 

Source: U.S.AID. 1981a. 
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Table 4. Annual Consumption of Insecticides on
 

Maize and oil Crops, 1976 - 1980
 

Insect cides :Formation: 
Maize Oi 

0 
CroG-ps 

: : 7-77 77-78 : 78-79": 79-80 76-7:77 -78: 7P79.:79j 

Eztiri n 19.5V E,, 5 150 2418 2515 1335 1899 3 1722 

Malathion W. EC 0 0 362 455 1059 1395 2931 1488 

Lindane P 1.30 0 20 4273 3797 62477 Z3694 68867 32568 

Alarin 5. 0 0 0 22904 32489 151764 28138 1915 101018 

DOT ZS EC 0 0 0 0 200 807 ?6 1000 

DOT 75% WDP 1372 176 1200 0 7153 5291 159 8000 

Carbaryl 85 WP 0 0 0 0 1356 616 0 0 

Dlazi non . EC 0 0 0 2 0 0 0 12 

Oiazinon 1OZ G 0 0 0 993 0 10 0 0 

Diecron so SC 0 0 0 0 35 0 31 114 

,445w. g 0 0 a 0 2 163 0 309 

EC a aulsifiable concentrate (gallons) 

P poer (pounds) 

Oa dust (pounds) 

WnP watble dry powder (pournds) 

WP wettable powder (pounds) 

G cgram-l- (oounds) 

SC34 soluble concevurate (gallons) 

Source: U.3.ArD. 1981a.
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Table 5.
 

ACRES OF MAIZE GO~LTAi)5.4qTETE
r : ., IHPSTCDr'd m~~rt'rA m r , € , . .... ....... W IT . / . .. . . . . INSECrICIDES, . C D S 

76-77 77-78
 

Maize 549,420 213 
 0.04 527,191 1,324 0.25 
Groundnut 1,507,304 40,341 2.68 1,481,253 16,623 1.12 
Sesamm 2,S30,504 76 
 0.003 2,696,095 969 0.04 

Source: 
 US. AID. 1981a.
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Table 6.
 

flrSECTICID s USEDIN i4 Of1 MAIZE ANO CROPS DURING ThE 1979.80 C~wPINGSEao 

Insecticide Maim lrops 
Endrin 19. 5 EC 2SS gal. 1722 gal. 

falatt Ion 9o0- EC 455 gal. 1488 gal. 

Lfndane P 130 3797 lbs. 32,568 lbs. 
Aldrin 5". 0 32.489 lbs. 101,018 lbs. 

OT 2.. EC 
T 25% WDP 

0 
0 

1,000 gal. 
8,000 lbs. 

Sevin 85IW 0 0 

Diarinon 40 EC 
fazir=n 101 G 

2 gal. 
993 lbs. 

1Zgal. 
0 

Diuecrn 5OCw 0 114 gal. 
EPN 4S EPN 0 309 gal. 

Source: U.S. AID. 198Ia. 
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Tab1,e- 7.
 

STATIS OF PEST.S D CW, NLy S ONmAIZE Ao am CROPS INSRMA 

Acu t Ora1 LD5O USEPA Registration
 
C n Name Activity (4g/Iq) status
 
Enrin Ins. 7 
 All usms cncIlled 
Addn 	 Ins. 67 %ust uses cancelledYt
 

Li ndane Ins. 88 RPAR./
 

DO Ins. 113 
 ,Mostuses camcelledY
 
Phop1=1don.' Ins. 17 
 Rstricted 
EPN Ins. 14 Restricted, RPAR 2( 
Ofazinon Ins. 300-400 Registe-ed wlc restriction 

Malathion Ins. 1375 

CartarylkJ 	
850Ins. 

PhMewtV & tj/ Ins. 400 1 
CuprousoideY/ Fung. 470 Registered wla restriction 

wrthaonll / Funq. 70,000 Registered w/ restriction 
Zinc oosphide cbd. 46 Registered rstriction 

Sevina
 
Elma
 

Oaconil 
All uses cancelled capt terwites, non-food plant dip and oth proofingRPAR bwaasa of acute toxicity, oncogenlity, teratogenicfty, repoductive 

-effects taxic1
All uses cancelled except public healt and body lice

WAR bmuse of nuratoxictty
 

Source: 
 U.S. 	AID. 1981a.
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4pondix IV. gnviZo=%ntaa U19ialatioa 

Table I- Legialation regarding Fozests and Vegetation
Table 2. Legislation regarding Wildlife 
Table 3. Water Ltgslsation 
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Table 1. LegisLation regarding Forests and vegetation 

I. 	 Burma Forest Act, 1902, blo. 	 4. Afn 	ed 1906,
1912, 1926, 1938, 1941.
 

2..	 38.2. jr~a Umv (Ada tstion) J6Ct, 1940 50. 

Sotrce: Johnson And Jobson. 1977. 

Table 2. Legis.Lation regarding Wildlife 

I. 	 Fisberies Act (B.A. 111. 1905), 190S.
 

The Wild Birds
2. 	 and Aial protectioe ct. 91.a
?mlenJwwed 1929, 1934; rpested 1936. 

3. Burma Game Rules, 19k7. 

4. 	 Surma WildlifQ protection Act, 1936, go. 7. 
Amwnded 1956. 

5. Burma Wildlife Protection Rules. 

Source: Jobnsog and Jobason. 1977. 
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Table 3. Water Legislation 

1. Land and Revenue Act (I.A. I. 1876), 1879. 
2. Land Improvement Lands Act (r.A. XIX. 1883), 

1883. 

3. Rangox Water Works TNct (I.A. IX. 1884), 1885. 

4. Railways Act (I.A. IX. 1890), 1890. 
5. Burma Municipal Act (8ura Act III. 1898), 1898. 
6. Burma Canal Act 1905 (B.A. LI. 1905). Amended 

1914., 1924, 1928, 1905.
 
7. Defile Traffic Act (B.A. III. 1907), 1907. 
8. Iadian Limitation Act 1908, No. 9 General Acts. 

9. BurmA &ainlkcent Act 1909 (B.A. IV. 1909). 
Amended 1923, 1931. 

10. Water Hyacinth Act (B.A. I. 1915), 1917. 

1. rndia Steam Vessels Act (I.A.I., 1917), 1917. 
12. City of Rangoon Municipal Act (B.A. IV. 1921),

1922.
 

13. Rural Self-Goverment, Act (B.A. IV. 192.1), 1922. 
14. Cantonments Act (I.A. II. 1924), 1924. 
15. Bur"a Water Power Act, 1927. (Act NO. XI. 

1927). Modified through 1940. 
16. Undergrau)d Water Act (B.A. V. 1930), 1930. 
17. Burma Water Poer (Generation of Energy) Rule-,1932. ModIfied throKgh 1940 

18. Constitution of the Union of Burma, 1947. 

19. Penal Code (India Act XLV, 1060), 1961. 
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Appendix V. Fcceign Aggistamce projcts 

Table 1. U.s. AID project 
Table 2. Wordd Bank Projects 
Uble 5. F& Projects 
Table 4. Otber A sistance 
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Table 
I. U.S. 

The MAIZE and OILSEED Production Project 

AID is Initiating a long-term agrioulture
sOctor strdtegy Jn Buxm. The Maize andoilseed production project is the firs 
step%
it repr~ses.t 
an Sexmpionally interestingopportunity
1 but will xoquire the bestscientific expertlie available in the u.s.
Land Grant university, the USDA colmuity,and str. i9 institutio&aI And managemnt 

support. 


A five-year project, the Burma bNain
Oilseed Production project w1ll and
bring
about a rapid rate of adoption o high-
Yielding Inputa Into villago practices 


among an estimated 200,000 
 farm familieswho will be planting maiz, and oilseedcrops In the 28 project towmahips. Thegoal of the project is to achieve sub-stantial increases in Production, and itis e~ttajd to have a Poeittve effect on
rural income and a8ilOFynt an 
 annational food supply and nutrition. The 
crops Involved Initially aresenamus sunflowers, groundnuts,Paize and loyboems. 

Training requirements are projected for 
II now Ph.D degrees, 25 N.S. degrees and 

70 individuals are 
to receive short-term,
non degree training, varying in length

from three to six months. Special

emphaals will be placed on agricultural
research. Training is to be done in U.S.universities and other countries, 


AID Projects 

71* p w requir, &n *tJAtederaonta 13of long-tar technical ausistero. 
It in lon-a thictoal ofs

four individuals make u the projoot
team. They area a program agronomistfor 4 yearsi a water aanagernt/jrlga.
t10o specialist for 4% years# a seed
tehnology specialist for 
two yearu and
 
a orop protectio apecialist for 2 years.
 

Fifty mnths of short-tsrra technical
aFsiton are anticipate In the fol

teo 
lont 
 e 
Icin &rsas seed technolgy, rhizobium,soil testing, agricultural mechanics,
farming systems irrigation, cropping

mYeta, onputerisation 
 in management,
research planning, extension subject
matter and methods# integratd Postmanagement, land use planning, wed control, inseot control, land driinagep
grain atoraga,disease control.rodent control, andAgricultural Corporation fttff will be 

A team from the Burma 

assigned as counterparta to the contractor 
project staff. 

Again this le 
a project that requiresa 
 teamwith a high level of ezprtis. in extenaonand reseash, hand on egueriusen , ar withan e)hasi/ on groundnute andproject aso uesamu. hnerequires extensive baok-stopping. 

Soetrce: U.S. AID, 1981f. 



b. Other Prcuject5
 

CU1101NI IAJUI.LAU J-5hU& 

14-4,11 t T I aL!: Immial MLALTH CA~gPULJI.C7 4ufnAbUI Grant I&.provided to UOvwl9§%Rt OftBsurld qFaUb to Improve and * paud Its primary health co a(luci41 &t~tmIOD to the bwaltb and yuvsw, lihmutritiom &.u.eds offlU[Uuat hvalth mothurn and youngand medical officiajg, with flaumojal ch i drem. projecot Vill be IspleneteaMrid II.JI1h 01j-Afizatiom IWHU) §Tho 
anJ technical saaistamoe pr~ovided b 1 ISAIIb. UICLY, mad the 

by
P94Jct will achiev* four mpuillo oaatputha (1) a [Otal oft 1,400 auuiWariblwivi, ndANWL) coazilkiavathworkogaslu tra lati ants Uuud,.4i

with banjo td kits (018s)a (In eddltom to tbo.. alcualyau aua ,l~l be resupplied chudulad bay (35:01) wl1.00U I 14tilaal £iutmubwe birth atteaddain fluttbvG 
with oral rbhy lratiom Malta. in addlitiox,vill bw.Ln wapmaudid tc&raie im "eto doliurrlIato (vi, Iav~sIons. Pwovaalona will bu made for 

nothoda, and training WILLun.. Jday pe~r in-service trainiagtenth. orientation pt at CIwo m/ARIft oaas vili i A held for uamA AvCrage ofkL0l.fU'/ht41w tralinga~ villay. leadocs la ths projeoL airo-8.teas cagu'IatlAg Of 26 dootot& aid Ii)
Skututas 12 ptiblic health suzte,will L~upurvtzo towasip, Nuria suaath center INAW) 

viiil be trained md eqipped.~Z~ftl-ui-tjgg~prog cas to& ue 
and puiblic health care vockuta, and Bill CondUCtisa Im-aervicobY 1-6r.JILujesejU11a3, will CeaOCAie 

Lraiaimg ot A011$ijCMW~* 131 Coamers and subuemtorspis-l'ocvjce stettedtrainig mad supgplion to&~l.ib~jtwZ. fiatyatatlob huapitalu, each siaffed 9 yotc 
Improve their Lappott cad referral

4ut ps.nt ("I will he prowsilud wit& adltttosal suppliumn. Thu addalturimg Gad owaiuatios; capabilities oflralaiu.)u 20 Lauth iilututatjio Lpftt4~iajt4,. 
the heelth servic-a vya~s will be Iscrosad by the4-oi.A..mest Aaut: co 1 I& ad'dition1 U)SAID WAIIll fnnce ulppliou aRd Uusipaet

(it thu La-cugetty 
ptr LupilljiI by WiIo.4UBAID Vill anaaig abhort-teza advisors to aniat IQ 

to 
traimiUV pZogruua.. Is aslditlom* sow thu imp luneatatiom

Jg4thoaJPJ. t~dI1#IN'.*~Aw buairte~u Department of boaith Personnel4 1 4194t of the AcOJIJut, 147 of will be L rftt4the cumattr' 263 villague Willlindly I.atb care. have aco~aw to Improved 

1'B.Uhtt 1'i-LAU dfl,1t 

14 aMhJLL1 iaPALL L4A~AUN u? TLAKIhmdJLC? SUhhIL1~ Ifif tiVAiL 
PAUJULII a-fMA L I11hLU lOUI, 96SPUU~oIDLa. 10h 1IN~aU V5IU&4'1II0w* UbtAULD IN TuftSsaka8i.L v'a.YS lij BUfasUms A4tTiAL JNUSTuVI hbOW~hS1ILC1Li. kaalfohus1IGWO-QWALIr ~or19taa iCL ImhA6WU Afl.'.,AWL.0c1as LOU 01SDLLUU AnL)PiMW9aaM i AMU ?AUAh b/QUALIT9. dLW SAWSILLS 

aRAChaol L&.WlAaa.*1 USNUA-11lwU.:1.1 TLAK CUI 4k.:jL~b. 
W CONSTMUC?1 AlsO 311SLLLD 1-0111UH41 Cdt UMALAIM 4hikVA: LAtl

'bu'aa&Aa.LL L&VO&gdo to LUUUI.LAN MFA00814* kt.UeCNUauMLLLS IU INDIA. A VLILaM PLANT Lab A PLtWOUu ILhh MUJ To ki'ubt LOWaM. Lk5Sf.o~x,1A ALSO CONST&W.TiSOkhicLN ZLW& VIaAlaaLig TO kOtiObeu ki'di.1114 YOM LtACA1MLL UiPOFVL~d AhODULIS. LdU~hkdGig t#CuMICJ~aa iaskhbras.aWjum OkULT10jh, I& 15ILL 11Aik1 INANY GAIN?&W*SCA 

COSMma J'1 .1Ub&.Aga aIa. 
bh'1W T MU.La jt:.u
k.JJtL1 I IILA

JrNi.Ia.'. sullnAaks I,U..,A-1,.h..Ui#AjAl L.,;jJJ?AMCIfA.... 1:. .a.aemi) 1,401 fOk LL.isg 44,4111 I'Uh Nih&bjumhI~ LJ.. fit ILL. hJL.LLOU PACILITIa5. PLAIUI&LL.ALLLLP Mad Le4ALL. 14AUMALLb. T11IC PNOJLC1 kt.1Aiphot LAvadDpigADJi.a)JW1e ;"TLLU LMW LAFAGa.Ukd2ILLAIbL.. amJL,6T INIL&AtIiP 1DV At OAK!A T ?, bAiPA'LfthI Pb3 in so &Aelld ui IihsT
Z'ACILA 14L!, OF~i.IVL RAI-A 

bUmLL ILACTl VATLum UmDi~wai UrYi 11b.1UCTloh iaUIL laa AV NsI-Au 1907.PLUS AUILIAII AND SVA'PU~k VACILIT1.6b.W4'.OUO aumu. ut hutusaM ILLkaa ISLA 7ANULI OLUiaU4.1ij isPik~ ILAN, h~L4 ob 4 LIlaIS &..k Ohl. 240 DAIS PAR WlAaw. 

coumhaiul/bUhLAUa aALf 

IhkaLJLI.t 7 ITLL LaballIA- R~h1uu ukUt hai, flOSvIIALl !iJAT.l1AIt 10 MLLALYL UVLI.CAMJ&IWb is OUJ'AT~kT.UA 10 TdL. Lh&PAILLJOY CWAUS. A 1191 UiJ~fPAV1dT tULLOISgU LMIhVSIAa~itjucIWh ?SUCM&D A 101:4 £IIJUNL? 
10 lAiwu111 hITH A3bOI&P LAL~mA1UA.L, &-LAI, PLIVULCAL fAWbMAPI AU'UUIhA41a-ve StbVICLS. UWOA NAMS FACILI~iLATUaJL 1UMOWLALITS INCLUMBOANDAUD1063n AIM NatalT TO OLINTAIUMauI.UCAL k-LaN06haLL TO 11111UVILU 311419160 01'ib AU0111 HUNTILOI 8h&WICg5. 

Sourcet 
 U.S. AID, 1981c. 

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


Table 2. World Bank Projects 

Forestry 1 1974 
Irrigation 1 1974 
Livestock 1975 
Paddyland Developaeiit I 1976 
Seed DveL.ment 1977
 
Tin and Tulgsten Epansion 1977 
Paddyland Develop-At 1I 1978 
Rubber Rehabilitation 1878 
Forestry II 1979
 

Table 3. FAO Projects 

Grain Legumes 
 1977
 
New Rice Varieties 1977 
Cotton Improvement 1978
 
ESCAP AtlAs of 5r~tigraphy 1978

Food Legume Impgovement 
 1978 
Forestry Education 1978
 
Jute Improvetent 1978
Maize Improvement 1978 
Rice improvement 1978 
Soil Zirtility 1978 
Sugarcane Yield 
 1978
 
Veterinary Science and Agricultural 

Curriculum DeveLopen. 1978 
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Table 4. Other Assistance 

Donor 
Project AUount 

Organization of Petrole,= Outport development US $6.32 millionExporting Countries (OPEC) 
(loan)
 

Asian Development aank (ADB) 
 Outport development US $15.5 million 

(grant)ABO Rice storage improvement n.a.
 
Norway 
 Copper smelting and US $10 million 

refining (grant)
Grea: Britain Devel. of fishing 
 3.1 million
 

industry (loan) 
Demcratic People's Republic Tin concentrate produc- n.a.of Korea 
 tion plant
 
International oevelop z.t 
 Improvement ot telecc- US $35 millionAssociation (IDA) munications (grant) 
Japan Diverse project s n.a. 
West Germany 
 Heinda Mine Facility and 
 n.a.
 

diverse projects
 

Source: Silverstein. 
1931.
 



Apedix VI. vgetative ccounity Stmveys 

Table 1- ournee Phrest Type-s 
Claszsifte~tuLoca System 

accordjing toi Ciamia 5' 

Table 2.- CONari-Slon 
System 

of Champion and qtjvnda d CLass if icatica 
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Table 1. aurzese Forest Types accordna to Champion~'s
Cl-*sificatian System 

GPMOU L TELOPICAL YoRpiS 
T~hzwe h VxdW irto two. 
L TwyoW oa g pmatsFtt. 11. Tropc Dry Forests,. 

TRPCAL N(1M FORES
 
Under duha 
 ding =r mcluded the evwgren £brost types, the wivte,typos 	and thew *is deekeo typm a"Wr" 
flist Of. t7e'a 	givan below. 

~Iou-rbi~ 	 awa ia bra.ekat aftm d"v nm~ wm i((3)(m4zvfw to Lbo pop mutiaf Oaiupi*o.i an Edwawij pUIjast~ftM, 

A. TtOpkcal WA: Everg. e Fore"t Cnumx t pes 

Evargrean Dptemnu? Foreet (Cla!) 3 (ainY in TftwnwinL 
~rta ri Igreesm (1)zarest (Cl33).fti 	 Throughout tha oiter psnas of 

Burm~a andl tha Anaman&outhem low trv t evargrem (2!) forest (cr3O) Hergui 46Inds chtiefly.NoUtl 	 Barm& "i-p-al mqpmn (3) fc (C/45). Kschn Skue and Cldw=~ 

B. Tropical Senal-Ever Forest. 

(4)-9citbtroPical semi- evergreen forest (C456, E[146)(Caft~i.31-g 	 Pegu Yomwq etc.mmie e (C/62). Exteads iato -aZsjaa.(, "forth~Bcirma tmpprL axp-ere forest Chiruinj, et,--

C. Truapfia Moist Dtciduous Forest.
 
Clumax Ty-;cs


)Brma trorpical upper cooiit decidioz Cece(7) BuLrma tropical lo-ger mDoot deciduous foms red 

Tropca seil-evergre
 
Edaphic rfpes
 

(8)cr ~asctri-,pic ial ~ ver re. C( 9). (1 4zi and eLsew hrcm 
Tropical naoist decidcous f~,gg


Edaphic types

(0) 	 BUM~t& troPhftl MGist CFAY-GW~ fnz (E140). Scattersd&j 

Cans aWz Sanaboo brakes
 
Cane.brake MWJ5)


(10) 	 %ncthavra t ropic~al wet bamboo beake (C/%s).
(11) 	 Sohu tropical 00i"s bamboo brake (C/Of.

(12 ~at~rutrpr~1mi~t babmoo Us"k (CMS). 
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Swa2 types 0 TrOpkzl Mocist Fm=esL 
(a) Prary *wartyp" 

Besda vrs~4~(~)T= &a'"" m k MAW Dolt%W *M 

r(lO).River dm ad haered no*Tid Tesilwt~ ci~~Fr (C /1(LCoat.ree 

of above tvpe.


Forests Freghwater rsii-ra, (Focet (C/106). 


WWI ST Fbe4 (C/10). River deita on lwmiwad m 

Lwins in Irwamddy deits. 
D*J. freshvMAht sWa~p fisr _.O(Q/106)_ Head of Irrawmddy dolts,on hor 

leve "aej T~oa Po,~ tiTropical valley fmehwater swamp &wxest (0/108). Thkmek 

-oi0t rivarmin &eset (C/ IllI 
 Bsk ci= akamMeR &KC0 abL 

i n T e vel a a. 1.( 1M)Smther trop" Moist de d6anw rivea jn Low 

(14) Southeru tw piw wsgui- vr r d ',e s e erLow Buaaa t-e i 
forest (C/114). Lleit. 

Seoadary so-xr types
) SiatJrn sPo y tropc n-er Low er Burm in the main 
for Wa(C1 17). Vllev&.
Chi1-.a.._V gran fore-4 (C/I IS).(IQ Scoa&ry tpical moist ham o, -Arakan &ad ljoini-g hill tractabrmk-= (C/1 2s) Azak. .d Upper 

TROPICAL DRY FOREM
 

A-. Tropical Dry Deciduoas Forests
 
LMax typee
 

Dry teak f.-est (CV135S 
 Wid"esaBmnra dry jiimed4addous fortt (C[141). The dry zone of Burma. 

B. TropkW Thmwr Fore=(17) Sothern c-tch tlwra forert (C/155). The ch, zone of Burms.(18) SoS.hrn Eip/orb;, sewi-dis .crub (C/158;. &Catter,d on shallowc-t and poccet 

,",te in forgoi. typ. 
C. Trorical Dry Evergreen Forest
 

Cima type*
(19) Tropical dry evergreen foret (CI/16). Limited areas in Mogok on dry 
limestone rod;&ad 

Tropia! Dry Forests.
 
Edaphic type


I dainq high forest (C/ite)}. W id j d th rogho ut 
 arn s 
Semi- ixgziaq forest (C/170). Wdsrajtruhu una 

Barma dry DiMpyrwi foest (C/172;. 
 Dry zone of Upper Burama
.Bu.rma t~.tad~uj foee (C/173) 
(0) Trop d. bawboobrake (C/ISO). 

, 

LocAll.y throtught the dry deei. 
(iuious forcstv 

Seia typesDry ivauwrh font (C/187). Throuitiout the dry deeiduo 1 

3oresuL 

I%ll3 



GIWUP M. XOlr'Um SUBTh0opfCAL ~rov 

Ss&-aoC wee Hfia Forest 

(21) Beans smb wpau "t bffl fotes (CM)) ft? fromi UOW ta.%E~O. 

AjmQslUBurin sub-"rpia puze foint (C12*J). Hilb Of UPe Ban aw 
Bewxma *Yib4wpical hoi fc (Eglo). 

Suzrma wzb.trcn hW6~ 36aa ficm (C/21]. ,i4 P~g 	 a dgk 

GROUP 	 IL 9ONITANE~ T~mmEBARA E IfORM 

A- Wet Tempft-jf Forest 

4=M=in.B M='6uwt CIa fac oals (C,'= )
Burm&tempwate pm& fort, (EfL571. 

B. 	 oIs teimperate IPoroot 
Clmxtypes

Softh Bum" oomit ewp=ciz& fores (p/L58).Norh Buirmaft ix eumt ort(I5)

north Burma fir foet (FW158).
 

sftmj tyes
 
T604wrat b&Mm btlair (CM23).
 

GROUP IV. ALP=N FORESTS
 
These 
 we the hg- levl (orest

Ulmit Of W"e powth A&Wx"a 
They o= fr"= alut !,SW0 up to theM2OWE. They wasit tyia~y of &d&~ pxrtb of. =uscro~ kaiith~ atcb . o ~cfez us ovftswookL"aal coQ'fwe 	 Th fo nse is maixiy evfti em. sto be totwd isi Abicmi RhdodcdcoRbdoDa~xiUv 	 af =Way spemee atv "=&"anrou UP to sbot;t 30 fot hiOh may 	 mid p 

W=UM 	
mver Jzzp.arecA. Probably the =aoa forng tk&. PrUM £xeSt.s & r7d2~oaihn r r~y,6_ee W0 h~ kTh"osaae woa~a 	 a Protactive COer ou tb. UPPThey am 	 A"pe of the high MiorztaauLof iro wana importance. 

A. 	 Algia. Forest 
Climax Eypes 

BSzvA Rhogdascnjdron forea. 
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IS. AljPin Scrub Iron= 
Moskapie ecub &iXeag 

F(; wze in Wuckug Elsanz etc- it isoomxnem~ to se the winle of tb cumbegmtLM Wica UrizMthOcan be evfit.ho n abw:_ 
(1) Jzvuqrer facot (L) Nouilw5U mos Walboo bmk1, 
(3') Sxhemt evergreen. (13) Mos ~iio rivezzj.
(4) Sooth Bna. &=m-&Mrr. (W) SecoadIry sm-'r(5) INr& BUrMSa mi-a e 'm 16) Socaazy aws baboo brzkW_(6) Upjper IDIist decidnous. (17) Cnch-tiaoe fortz.(7) Loe Mois deddumo,. (1S) supkNUG~c =Mb.z(3) Libito "ie"Tirewo (10) Dey &eree(9) ist. clay, Sil (1-10) Dry bamboo lbac-e(10) 	 Wait Bamboo bcaka. (21 Wet bI&A forea.

(LI) Wetiilficat. 
3oyz -W= -n the old e5 .faW . -m dropped. racancmy 

L CLMAX TY.PE-, OF 3MOIST- TR&OpLCAL FORES s 

Ev7ertreec DiPcroc-P Folresc (C31) 
(Trcvpc.d Reia Fore~st) (Gaat Evergrem DI.;

Oc~a~nuSut Tena*,crim with oucdiers e~tcuding into thu nextitn &kU7"A. 	 type cfsewbereIt aL.wa U~Cjr insbziterl Lfloi~t Valleys WiC'h z Irnwer raum: :r Iuccm 'tvPic-,I of Sauthi £mis 	 A~a A rainall of ovrr 120' wel.Ut- Lm a cw.m:ntWand a iulcintlyr rcritive .6oj 	 seem 
onoif~xtst 	 slopes. 'T1L is tho aicmet witb. it is Chamctezea by rho praev"acc 	of a largo number 

. 
e~evra trees MZ40 feet or 	 .mu~m ot-~h
The 	 The top cmwpy i' a&most ever.ftopy is very Lianve; ajpmrt frn a few sectercxj gaiut thweingo dedaito 	 i .;. ii:re-r..CWU~PY Layers. Epiphyivca Iandant. Climberzi am.*Ga*and Yu~etat may bo -Juicat abimmt. 	 or L~og~o cyliadrical
typical bus fhutin ad butcst 	

bok' ;.t . barl. 
are comnno 

rhacteriuki Species: Diptecrsrpm, edatawza4 PA oeg 	 (Izxyix). D. gFik.. A.aoau(buth apandLy- kiownCAW~d (Liaj 	 asWAnda. Liaaau. kmuwjkma or rhiitgad.Pe;Ca b&Urma d {Ckw/kt Fen&=o 	 Hopea
bwdv (skia. or ta 	 ki ao) SWisoyj Jf~ria~isyct). Mek£n,9064 9TUMCU 	 ,rrhoqi glabls (=4iLei), ozi4rg(tMabZreq). Dyvjy:s= grslmdo Mijnia dkamjsC31ew.AZOVwpt? 	 VWRt4 (sage orcwp~yila (twngpei)
Madu (bzram Bamboos WheCi 

Balccwea sopida (inaut=) and Cix~rasiospre~et~ are tAneaa Asfkp (wwafhutart). Dftddnoadaftw 'nctdisi (kpzcmwsor Talhoj, 4ftxdr*cndWWWMxu,(40anJWdM =aTOwMOCAg (W%*Mnk 	 Por woVg). 	 9)Gqi (u an opg) sa. 
Thero is an undergrowtht of -4no.Llcr trecs 3a4 a, taa~1e of caastl
&r4d palms. The fo~owing creepinig bamboos
ame usoalhy found in thi:-

PdsikaX .p. (*ikv; .(zsplaIt i), X.'env "':1ickim (yiwaqw flui~MC~t~a4 JuMa,l ~F~~~rtj. ~ 'u~an sb~ifo inu (k ~ ycsin) . ' Zdh xw r imi a ~s (k ~fflaxs) 

Eastern Tropical Ev~rgsreen Forev, 4C.3l):I~r a( 	 Pt. is tn o Cuund in the unoawtui r. lw- Iturniaj. The vvatr,,J *IrvLr.'Pilimia ."virr-f-.. I	 l-Iiwi mA 
1 . A r:&;L1adW 'if 4.7.~r 14) 	

It ruu~n thc north Bunns,
tln1.1 ua',Prr rllact-. i 	

u n."~m is . I i.-.r Ii "...114,L Thco isrv -ta~at than ien kwm-ahtge., kuwervius th. tpca Vqr'r,"n .,.t 1,y the fumecnilg Ltypo. Thil 
Pv.Wo.c~jily ilhsfiiag~~,r1I. 

of UurmY. ft is inteitwrc, %A ;,,r-&s ofro.~twich4';ithtMIhe1--rm rh c'a~ rr.,e%-vn;%-v.
113XWaa~lt 34 CIws- typel'. 	 Itum. "era&iy it is notfl.'' 	 30Cither 4&4101N' uisithFtiry ur uinwrzMe.u4pCmj,. 	 trcvi of aumarouor mt den1e zm~vth u4' inib 4 oom. 
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rL~. ~ r."M ina Lk-' LYpi. ue Dild'wwrpari rrtI'vlw andI IMrtIUmAr* (IweRi4 

1-4 &r &a~sfupidzALum ). Cronjw Iwfda i.y) A wrsp 3ras 

The bsmboo,. r.Agyl are Ocyfoaem jqroriar (aana or mia) eacjw m(40mIMt). Dw,"=, Iamdioti; (wzboqy or 4 1-m) aim Diawoa n's ckna-adi (n
Liawa 2'eIcft (=al.) i. oftesa fnuXL 

Soedxern L0oW Tropical Evergreen Forest (C.;39): Occurs in parts of Burms1,rimciatinthe mcr--ii J,Ljz,, ThL-, rainifJl in uts halditat genecally emmcds IWX.Exposuieto vrind is o~e-)f the fsitefcms 

Ti forest 14 a -,oncwhast imfr&To 6dition of tile t~picaj wet tereen Desceip.tious of the type frmm Bulzz ame ijmdequ;:ate. 

rmes to be found Liro Dipk-rnJi spp. Jfevua. Iluoen. £uqestitz p.ukD&3 

Nortbern Burma Tropica] EVCrgxe--n Forest C:45): Mlort, j,-taikNI -In=m.Iloon on tha's £cvt4s nt.-,1cvL It .., foulcn ':aX-ic:asr Hlumta it, chn Kj-h ill sta,(31ilIiai .*73l-c . theLI r L-(4M in th"* 1111r1h .L111.IIU Cjjr 'ur lJiII ajl zlrak-aairniill the rS,.T~'J ~n~-v prkI(~nt14- trmi~ts-liiE~u cw rt. Jolv Lhe a"y/.ajne Of CL-31ra.1 Burma ihi, L*WIF tvjpq- linL UP in rfu n"'r. l1.iaLrjl is So, or 1-M,re. B&'!W1Aoften in.Aated eya-r,-rt,m treenc from the mnai cuwojy %filch may Im.- 1C.- 0uinnjoq=uthan that fouml in tiu- '.urthzrn tyloc. Sizz.,1I- ,i.-umt Dijttemvapq Or otfut troees riafgrnp~'oft.-rnmty,4-ut,l ills LLwove tile ge-neri lity'*I *.r the jopy. Mickdic ar-4 lowerAtrT re evnd C sellt'cM M.4c. (ci'.s ur in, intiluat'o Mittnr2. 

SpveutYPIC-41l fimus .Lre Dieror-rpsts br~traii D. macrocarpus (LzzsYiz) 

ainraasre&.inifili z mna). Mes-T1T fcrrra (vtrgw). redreh :4py.. E'meria 61T., Ckackfn~*g mect-i'PP.*Ozbimnva qa Ulilmum~ ir cwc-Avit .ire D.udrracab,'ij hwanxoii
('~m~fzaq=rad rPaLY'%arAcYum Pervrzcie (tin). Where banmb~xs are absecnr cvw."Oez4 3srubs "'d t'ee fern are com. Tb-ete r dense mna.se of -ve mca dimbenand c-w ame abuadant. 

South Blu=M TLi picaiJ Semi-evergreen, Forest ,C;5& E1145): Tb type isn---e0rdcd fra the s;oath and of -he PM~U Yoawl. Parts of Souith Arakan. tha '~ parts ofFleaza'l ad Bj3eaen uiistrjtv and northori Ten.-tsweria. it is jiltermcdiau- 1etwcu cmscrmtrOpical 0ver!rvl'u andi *hz moist d1ccidiious fore±!zs Evcrsrm'n and ckimiuous dominazztsOccuar =%Waly mixed fairly inraamte?_y tbougkz local patchft Of aLmost p=r dominazit mayo0CULr The lower storey is mainly ererrceen awul bamboos are U=.ally prewent 

TIhe crornnm.- tpecic-"rv Xyis~dubthrfurmis yjoyinkado) which is paricuairiy chaxecterstic aad may he foundI ill~m~ pure patches. Dipwerccapu aiatj and D. 1,uti4Aatav*
.ir- A4 oinan uld form almnctint pure patches. Other Isfeie ar fiai
 

(owheia~ w n ~cw). Gnt~ &a r o,~n (Qemane),Lcenntrrx-min Ipp. !.ld Caeya airw
 

&IIJ44gLV& pJA.1V,jpIu (kyelisin).j-4il e uz"'"t "Ihunu, a niboo Dodrocal anp,4
(impy") 1- frefjueuatly met %rsli ;Isd C47hduackWYuins pergracile slim) is also j~und. 

TL " :1"aiJ1C by it-s .LbS4:ICO tor rainy Ir seers poiwdule that this type of (ccciiiMay not 66 ftita&ble foc making teak plantzuion. in, 

Chitzgorig Semni-evergreen Foresc IC.'67); Thtis typtw vxtcamctis truin C:higa;,n:ntora. ArmiL~n ;uW sli-j1', r Itts.lt.ilaf'-il k~ LI.4ljV, .. 'eW11)41' 3nLI ill rt, #or1131're. h..e 'L-5IIlwuitktl Itr. lua.rhV111V aeerl its *"-'vial i-i withiisver.4-4g 

hath(.'r-.a a~h :.r~rer -.jn-cn'e Jivlois'Uzuaacg psirUcularl it, tlw :,wcr t-atitpy. A.: 
t im e ui ie pn p r ~ ~ . ( t e t i t w~ ~ ui z s n a Of 'p eif W ik h Are 'lc iidwsus ( s r a st istt 

tar.n he'Ir *ft"Ona' Cnes ame us'ual 'ilong stresgus WnW cimluer ;ire 4bundant.
Grumpusr'"sichescafat~Diperw-c"Al" "'wet abovO thO grer-U 1Ivel -ofthe top canopy. 
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D. Tuee speees aJT
A sM~ D;AI oem="* 1a6idug (kMX3u1)(hznagi4 Aflocar, . rd

&ajgia~pg~aBu.rIhpa. D.agpJ 

i, rSp~~ i'~ift, (g~i)* P y dAwza (syn. SeC ~di. alait) (ek k) B c n a gJi og 

NOMtj Th-m Tropical Semi-evegreenreseib4we Forest IE/146):to rho pxevurim, tyre. This bcan ,NMert oeenrn maeiW7viMerina mome cietwiedj 4ly. heCidSeveral variationsa OzXLaidi utjer reacls .'4rd 
(a) Dipmc=7" with CepAaZM&fl~mui Fp raczae (tiww).
(I,) Dipermn-,,r with Dedroaivne-&uutoii 
(c) Dipirrocrpa, vriLI cvcr ;reen x~pecies atvl ivitbut haamLtxk.(.1)..r~r -ipcces with tabidaing (A. unglc .E(=niud hjadXbo powiizby 

Theme 'uti-Yix-3 intermingle
 
Spedcet.h 
 be lG'unl in adtijitiiuza to Dirxw&?7fruasdCj aadiJI-7ra(biiojgridiaj Vii. &m tez.L.t[p. (thabyr. HydxlW- Qmcri±. (swuVad),~C~g (Ja~nu~,) (brjrw). (arzj'iaaI To-mixdj 

sp. 
tometos (taawkkyan). 

Barma Ar~ia Uppero-cresuwl Moisit Defduou., Forest (C174..E/L39):%itb t4-Dc iuticnn-'J Instructioms' 'Lle tpthi hoztcr quality o~f the Dir-e 
Mu~t Upper mixed deciduus thoughUpper mixod deciduous forest ii also included under it.

This foremut rovern larget arvas in thefrr=awad34y wetwxd Pe-,u Yorua-% and- a"sto the lower focthilN uf the ovetrids across theArakan Yoma&into north ironausom whilo in north±rr BiirmsL it is to be found in 
Southmwsrdk it extends

Ryitkvmi Tho usual ha-bitat ia bily country With A dier typ 
I'haBisLmofa1J VarM from 60" on th a ig'fa 

and 
to 80- 44t it abD occu-&on certain site3i %whichhazve a higher rainfall.

The, foresa in a HIosedto 1-V or mome) high forett of ocxeflont quality bothand a&redstE as rregards1 height, (100'specics of value occurriof raluabje n it thotugh rhe aetWapxcweb per ac=ic - low- a.- tonnageTreak and XYG compared v.ith forritz in other parts uf rhoria& fbwi (pyis.kudo) attam their fine<4uin a 00twidcgable rraxtuiv, derelopmotit in ChMtype. 
id. 

of spec~m;&Dd. although -a-uoW~ Theretho majority of the spocics evergrew~ dom"nAnts omm.amc daduot&..LwUshh Mthouhd thaere aremixed intimately.quite a zimall numllor toget hor form the greater piart of tho 
a LFrge naurA,*r of npecisand rOLativ3iy pure ooiatiom arc often met -ar --,Xroutb ischzrari~tii with ov-r~r ,znaajl nroa, A bonzl-fit ray be locally ahjiont, z"<

M(Or ij 67ioaCe when thits in the caiboevrgrem; 

Zi The comimnlyf1sifua (Pairzd) ou4vrrma tree spoie;, are te.k (Tecdona gradis(4wtnj,.Terj,44n4ji
?v=inali pynfoli fO,~tat (NuUyn'L p. Terminualia Zyla dola. 

(ktin). Floynaiu,'. toetal "derica (Ihiflcez)(mdnhsa a?6orwa (rema.2. u'syakchao) &drnalia in.Lainx, !7alidix (sn. , tira (did.).MTV-1 "Wma1 W~illa:us (pr-duk) ileit i-dier) (nzabc). VitexPen'lilla P! ro4=1 A-~uan*TrryrtwzMmoMvJAitr*r-pa rr~andifil;, t 
z p. 

(preuim),(,3-n. hSkuJrevyedirerstfi 1,if) jld~.,ta). 

The commonly ot'ciarrui b~inhoo:,lkaxx,7) and Cehj-, 7htn art. il, (he 01aath. %mtw ,u,ouzbxmyetanpje). 7mr~i crzle (till) and :. hle iorth lvrA (kqw.
Dendroralam,*. Dhedrca/amatqAntmillonii,aziM,rlnac' 'i.v(fin). fn fnnpyi, andrho undercr-owthj Cehlcahyrare often found L,-,, perrjruc0#thacroc. in pitee- 1Ir..lrrhrin r "K,u.'w.here extraction has~ op~cnAl andr other Amr.Of the exotic wevmi up the- ?'r.r andElipatori,,, odorrn,4,t 

!vft aups dcn:-o thickects; ', '4:,if) dovlop.pretzezt but not usualir in great abutnua. T-1p,i -i 
Clmnb-mi are aiwayi

Acac~a penaCo~abretr-M &u1.i4ach!,.m a ms:,L(4imsnka7-mu-c u lo ig.anti .lillraitti 1rzuncuta (win, a. 
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Burma Tropicil Lower Moist 
pumaa Wm0 Deady 

,cidus Forest (E131): Thi' Ctypeomes.with the lower mixed dcrivaIn, ,f the qaandj typ. Bat thetype was a very widk one and a lot of i0ut-sts, which v ere prt-iiUSIy .Pt adequately defined 
&dI 

for revofgnized, 
:x 

had to be inchad. ;-a it. (,bnampi. ,,m.' it altog-etherarL usxkr6cation. it had w is ciasai.be a.-,d partly to the trmg ical mL-: ,keiduowcm ty, cud i'rti to theoathLcrn trrp&K-Lo, 1 ciduomreive-ain fir-.--,. L'-dards &iQ,-riter a.ir. with thism l theia intl aa--r -iz.nthhi. Kchudi- dl.Ainguj.L- betw en .- 4-uth &izma sub.type and a no.-th Bornsa sub-type. 

The fnre. i%a t--c.l hh forest in whivh -niv 4 the pre-4,,mianra height of nearly i.ib. rtdlIt L%fouit tn the LLat prUno.its hatat SO" or more. 
above tlmnd level. The razifa ofThe zpecien $ahnaalia maHbarica (ltpan), A noei ac-mi-aeo(. ') T2"rtmes xudifo (Laix), Andl A i-a torocra (si ) often sta.nd out vbove timeneral level of the camnipy as pe-dominants.
 

In theso fire-t.i is found the highAec per-et ta-
type in urma Te Mhny
, ,:.k in the cro p ,f any fur-z4 

m rc -e in y,iikysna lliv",n whwh cintuirn &Coub"crasdbaroflthttr is recorded ax havinSilvicuiturof Tcre- Vul. 
707 tra- T and over girth pezr hulred acres. (Troei.-a II p. 704).Teak r-mwing in tIS forcut ofter- exhibit,, apuod de:l of fluting at the baw.
 

The beA of the lower mix-d 
 forrs am the line-t furr-sts in B-rnia from thU Jintsof view both of growth azbd .-Muck of vduable specie,,. Notable examples areplains some of ther .,mrvc in Zigon particulza.ty the Kang.: rv.srve. In north Burma the Mhnyin 
rewerre is a good example. 

'In the routhern .sul-tvpcthe three momtjolxcia (pyiskudo) and .LLIzslant -r-.tz~mi are teauk, Xyjliu dolazi-.r'IrTiaL a mexiga (eaus k ya). 1he latter two ,l'-ies are al'cntfrom the aorthern form as also 'atfomalium ,.'.,Aisas (oyrukcha-o) AhXc-h is a CtUmMoncoaa;.i of t.ho wuthern form.
 
Other speccs of ommon ocurrence are; Gawctn 


fia 
arbora (yemamee), Adina *Nrd(k/aw) Mitqnysa ngwndi-Ua (bi.qa), Camv& aro-eaTermixalia be/Jica (UAi (bambw), Laerasroejia spp,d4 ) Rcterphrugma sp., (peakan) iji wedl a" many others. 

Bamboo is normallv absent lut row and agin a few clumps of Cephaksackwpa'rde (Uinwa) or gomb'sqa £luk (tthik) are to be fcuxi.
 
The undergrowth i, ve~ry variable and. if the canopy hs.-,
rary den.se. It maLv c been up-ned. become,n ist ,f gramem. rh-f like CtrodeW.ron. Deimodiam anid Fteminqia,a number of specie; of Acavntace, ferns Lnd wild ginger. The later two in pLtcea formpure carpets of under.nwth anl ef'ctiely prevent regeneration ofid . TheZapatorinm -dorutum (biza) exotics apt to be inv.Aive in gaps :rxl may form dense thickts. 

[I. EDAPIIC TYPES OF MOIST TROPICAL FORE..ITs
 
Eastern Laterite ' - Semi-Evergreen Forest
dlasifieation this foret rmig- (C;89): Under the old'..--enclauificd 

er as lower miLxed deciduous a:orest or asI. has beet, -.d as "A complex form of the lowerwhich is on the verg, of boeL. nr ed formation%vergreen Dipteroarp". That ,lesrintion tits -omethe forest' ofin tho .outh of Thl'rraw uidy r-imarkably well. The type occur:;in Insein Divisionablo and prnloJbly extends wrnogi the end of the Pet-y Yorrna into the Pegu Divisions. 11M.' ilon which it is found con3ints of re-denosited laterite mixed with sand and silics in variouaforms. It ii li;ht -r even rnarse it the surf.&ce. The ujsu.%l dorrinnutz0f trmes of no -reat height but here and there art 
in this foret comnst

found occasional Diplroxar~pschiefly Dip.latwarpus tsyrbiwatu g(kanyin) towering %4ellaiore the general level of the catnopy. 

•"pecies crouimnlniy f,,und ure Adinpuocryb alropurpuaetimircc (my~owa),. (.,yn. JWifttia atropirpareaj,uqia "pp.. (thahye) LiLt*en iebifera 'ondnn), Heer'lohrogma;p. (pdMan). Homalium toitentitxi U (mraukchigs) rot4t-difgi 'tt,. Cerolli, lucidalJ'ai'z ). Ptem,Y.pofrn .emwzqiet&sza (niijye). .."ilku4,AMt l.ohtr-Aeni phillippi,tenvi.i (tuiscfrdin),asl'dytPerica (Ieok.). Cane .tre fairly common in thewettcr pile'. i11 
lower Ivrl:wCr: 1 fccn I,,IIhr Alhunlmantn' climber, -%re extrettiely .abullan't ;n

pi1aces. 
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4-tiBurnm Trop"ca 3" *C aa7-swd Foeskvsthntpo (gq1'W): in th aul" ~uivwamLi have h.1lto ho ilcie 
-77 

in The lowa' n~izedr tfrcirhao tlbmia t e&ifciafakrImUY tfrmn the hr.+ qua"itycak-a..Terr~najwfigits whichtavism of the type. Pztelic, ame chajc-
Of the new tyvpe Mewr in the tyvpical !ower ised -hee thieAr11 (ALaY andihadly lxraiced Althoaghthe lower mimedl tyvpe has beaz reintrdniced it 

seamtsasthn sy W fog , Msa ftfticiwuv 'istztive ume to writ .iepmaaw reecoTi

[I ccm v--Vcred throsxghogt the coc-ray xieaay in imocition with the loww 

Pznbskily the ait abaixdar pjeiif . TermuiU o Locauz aakkwnv) arAL ongil claY Alnot LjMr Mwxti of its am found_ ran* is va babmmao awli the ground 

Oth-er spem--% tba& omt' am-, teak.. XYiia dtnaifonasiw tpytxado), Di~xaCa-evs 4'6-Me (kw~w) aEeenphragma -pp. (Pdtika), Dimax rav p. (te) £Laxrtgwu~dia (*-be)-. 7& Wirg~ifd ij"z (tkeqisg*.). &ryAxo mx'a&da (I-aaium) amd 

can&e Bralces (CM~): Thc,,e ame ixnpcetrabie or almd imlpenet=dA cburytkivs whiCh somzetizncs Dave~ a few tall tree %cutt~red in tbsrA. Thew we in wet.h-lwas rkrougk..ut rite erv-~ d~iergrma2g lsni-vrmAoa-mi~% t lix-4113fom-At. The*-iNItPCTMA.LctLly W~ana uwlk e 
in ts&-L~t ats Iwuk. 

rsiprw all UrnjuA. 7ethe ~Als .d zUh9)pc'C' arm tva-aJlY trinK and ma"* rec.h .4 iieTtaah'l 4~ --Uo*. 

Thle ehac-y a-Cu~ Caint".sr1 )j.. (k4jriuj) with ~tileirn.Iambaaa.)7eiovrxw-r, .rn.:ia~). A few jauzs'iha.L~r~il,, pedtaa~~ U'sdZRIWMar cMiichifla-ei ocrur. 

Unk~ -tockjuapping in grrent 1drail foir rr-,"intg i.;i m'vaazne ihraike Wouldusually be iwuiu'ied a.,. pzrt adthe foin'~typL3Wn mwhiel they occur.
 

Scmthcrn Tropical 
 Wet Bamiboo Bra-ies (r_;%):rtemet Thxc,~ imukiz-4 Lvntam*' agrowtch of K11111m.a ;a.'.iallr oif the .;'ir. vualns..al ype-s. Theyar to lw filunu akoog4ai r in 61uillv 'Iri i~wlk-11~az-. 1hr-Paa-Jitlr. the tro'pit-1l eve--mt-n tYjw-s whtvrr they 
(zixoyuLA), iopwu.' ntLuw,,fa (fkisgem) ami XVia d.Iidwifiarms-. (pysifkadu) 4"ax-ur hume .al theme. 

" eie ttI Tenasse ta th c lju aaaaili)zitia mih.! m rj&)G~iiiua (ica aittv) LMa te hrcterioti 

Southern Tropical 3Moist Bamboo Brakes tC,96j: ThcA: biarak, which 4Asxtzlocally- intt.he -j_-rnieverc.prM and maa'..t aieealazaau4 ry'IKN 'aal..tt -if norcCorwt of one aur ie Cn~iotinoasrxv vepcves aaa
oaf Za1l ClumpC4l 1Llalnala.4. aat*attcn~~d 1tte'.wvaaj~u'la.teak~.rw Xq11i" dnrdbiftw-1. ipiekidro) 

of TerM4. 
4 ainl *rher Iispe~ 11aa occur. The lbrakausuallY acuPY cri-am 1 ,uds~or viumiy t!ope'. Mdv 'f themn Ilwy iaa tle mistuir of taM]Pcutin in tile~ p.&-,. Th-e natuzral1 rjOCrr"t1vy - faiP.delpenxdoat -- if ('anii;L. 

Specit.i 4f !ihaas.ai faarnaazaav Isrike~. *ue Baiww~.,p'iti'Ji tk-Vtthua,.t). OitpAle.lflAYICJjX Per'jinrd., Itsuu ; i l,,,n la h, ')it. hi st'-ckaaaapaiia &arrv.-..iirtm~4.qxet1liL Partarail.irlv*' tihe% mse oaf thojk Jualea,. at a- Aviit. l%Ltockmap. X',.hcrr' it s- (-k'nr 
to IlII inguiAk :Iemn oat thetla.a r the-c 1irnki-. in- dise f.) -a1l a'.aalitiismL maaid n~or ta , oldiLdIftietyx *iPe:taan-%tHIY .are not :aklvl to 31af.ar-1 I -ir'21. .1(r1%. !a.r 14Imrftat ta..
 

Northern Tropical 
 M1oist Biamboo Srjke C.97,. Iii \--rihvrr, Bo.rii.i the 
IIL.a .1 1 .iA 'praafij i ?LLiat .aaal14 .m1.. 1 raa t**' a a t,(ary ~ a It.Taaa1't rva iv.IV Uit'-4k after ;-rdi~in:, .. aa aLrlaa l~aaav ri-ifat an -mUa:trra t a1. la.. pvvaa of i~,lIM'iaaa a bamjw,.. I,raka undr thy. 'itue a4 xhaiaiiits trr. rc-4nv';,taa,, li;%. a,acjle of 
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[L S-RAUL ?YP.S OF Tor folut(-. FL)'L-r-OLSr 

((W Pri r seral 

M ForeSt %'q"):iUM Thi-6 [Vype 6 tO hr fuend all alongCOGli u'hevu tboaM2a'r-oce2.apida fuir width Of s"ndy lmst-h -cas! it. -.-Ai. from Nr wy bus na the see faos cf delti. -ds-ts-s..-4  typ "emly the &'a des.=%Wbe = abic to es n t~lee Lk cuodianx~of hawtt wh_,chts mn =adl I~wilf-m she its ;a expmealagoewnts h one- The SAlaekia1 in mh-ral f4.Ead dry at the su face It 4ciowaz porwmbut the water Utable I, igh. wirdhaldat- -ro are chaicterixic of theRamifl varie within wide limito accrding to the locafitr. 
The 0201 - Spec- Casuariag cq~idiffa (piae ka

pecisifims and alm-I purr frieg r. which oftensa, y bezches- ahNe the high tde lcrcL.6V1r=e6 spetes ac fimud and Other smalera few decibJa ones. jumerouzmz'fice reepers k1ruLm are pivsent ulare e-osuoqa eqamiaUy fpomoa I .
 
Sr~ees comnaumly foumd aza Powjamia 9631a (tIAM). Cal, a io , 

,._ ~........ zsa (LI ia
(7reM,, U2 ia (--- i and-ft" Paadaw-. mu(~ the Izrav dy delta AbZia prm~s (al) is eommom 
Tidal Fe:ut: Along the cow" Pf lcs- Borma in the Irrawnkdy delta =Awtidal creek~ -mrums in&rery .Vei j tV of Ibe!. pecisesd becamme itis 3618 to growimthe mud brought dwtn by rria Which * idesnth water deposited and iS perfiticay inundated by the,reor lkm salr T54is frst ischaratised by tha gith..Tha a aumber of s; .. VC3.eia be oing tr, me-er-- tatn which amegtow cinde fz-- VpeillYv a.apted tosuch unf rabieonditiou.

Iwta which spting out of the stem: 
Some nfthem have xmo form of aerial or s.ltothers develop prnmtm photes which grow upWAMrmn the W nd rmote in p!aces in such abundance that walking azm-Mctt them Mn.-rbe a mate ofscnn difculty.cm the p==l plant polducit a 

a
hnyp"cotl

mum her ofspceicr
which 6i are vivipwbmm and then %eedlling derebip'vwoxy cl uar Ihetong. At a crrtW$ sLg up t,a f,,ut ',r nmtretbhe fall ,uff the p uttt tiveo, anLdwives in the mad by the impact of their fall. Ifth 

if the tide is (Jwv. amchor Uhem
peetiou with the leares oa the surface. 

tido is up they fL& about in a verticaJAs the tide faill the tip of the hypocotyl penetra.tes the mud and tho action of the tide tends to foroo it deeper irtothe hypocotyi en.ters the mud. As soon asthe mud root devorlpumat startspciding there ismud and that the tide in 
and i3 very rapid In this wayart too szrorg,gnpsely colonising seawards. the manore can go or pr%-As the ooloniaaton seavurds goesbak begins to gct more oa the mud furthersta. lsed by further deposits and by leaf WIiisowly. A3 the o that i e leI risesae roew the mud beomea 1s and le subject to the influen-e ofthe tide-Oa the sezward side the forest may be almost complety inundated, on the luidward ailei isonly flooded by high spring tide 

The composicion of the forest depends chiefly on two fmctor the salinity of thuwater and the drazi .nof inundation It h.. therefo been to split it tiries of subtypt. -ecesmwThe incst develoment. which is closed eergvec high 
ito a 

on groumd ld~od at f..st Lif-ounevery high tide withfis only tn.'eratey brackish watr.t Hor H. littoraLLs (pinle.I-knzo) is chaacter*.tie. ti 
aseconl storcy. There may be an cnderwood 1 .rming
 

it loca!Iv. 
The %d is typically b.tre mud thongh abun~,nt rc-,cncra-,ra
It higher levcls fl.ul. . mav corermly 4y,high spring tilck thereOn the eaward -iuio with i.m,,re und.cr.rc,wrh.water more 4t "le-7iera di".the true n'rungrc) 

not ,;ccur. ilreRAi=",orra-eaam l'revnlec. and culonhi~)the mud tiata. 
(I) Low Mangrov. Ferest (C:103): Thi tcurs in wt'rhr ";at watcr A. every tile. It tuLi mud Submr~.edcnw~ta of : more or less
,nv avTamn a hcig~ht of It, t-- fee't. 

den.e fo-st ,,4 few ;peiei . n*h
N Spccie are ,,'enCeri p rnlt'u7h;taxa (I1xiugdap,.) :laicennt 
n:rc-iu.. Characteristic ;Ire
 

(LWsaa2mm-he) ,flen.dis 'Thar....nr Kaudiua
and rtqaiern: cvry)pAyUoua (madama). rhredii 
There im ,utcn an untlcrgrowthof Agm.h di.,fodiu. (karp,). 

(2) Tree Maugrove Forest (C104): O~curs on mud b.nksad over extcnsvomutm Of ti-41 strnmaon the 'etwarjd sde where mud ht.Ls afbeme TLd.k.. ,.4.l the a."nunt daily vrith "-alt 
e ,a the pnvNe-.s of beira;water. It c,,n'.so.s ufcl..'dc er:rcen fore"of modcratze height. S':it 

mu pmpaxa and It. 
,)ot.ianl Viipary are parl:cit-iy " 

candeta'na syn. /t. Gojua.toa (both known au p,u 
frequent. RAhi~npj& 

ana or byuchzdauk) are veryrt ao i. So1.asrctIa alia"t JkaxMa, lau. 14a;.Bqwcran pzruflirm (Anil). Other. specu"i found .,rcCrapa o6oratus (ynle.a.). Saneoratia3. =iZ (Lajas. ltqnts) .UI A v thi& taly,E haie).e tni 
 nfflCnol 'Ihame.nff). NiJV frticans (danixdm)is waally abuadant and .icacmhus ili ius ((Qaa) L also found. 
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sie 3f) Salt w:Xuf Hfultiier I'orest (C4-10):Sothe Lw ) PWe'VvMu; in the Ibig rie (W~tati. Thift type is found cfl the Igmt!"~The groUnd it 00,Upift is fivtjxi A eerticj3 with wAtW whijch i: dstirittl~y WjL Txreo L,,less ,Ailt dep ,it than in the pent type"Ad LL 9)11 is aPt t I b-0 A .%tilfis cLaY erack-in "n exr"60M. The Fs taay be d"ie 4g~ grtkL. Sixty feeb ~ arm no tr -W hi2 is about the ramsima heigtad Vi, be gmrqu. Pncurnuvilh-,r SpXfam~ abqvyuiit hut stilt rocts rar. Ia dTh r. 

ot~ ifoud a-ri Ia. ysvflara (Ai"). . 4WiCeuhxaa ajecimati (Ln'zms.aa) 3jW cau chaaw(Pifth-Os).
 

The Nzua fri72aQZ- (dai) pal LVL
is r in ttJU; tyrp bQ- tho !'hoemii paiju&osa (thia.&Z2q) Plan is fLwKI. 

(4) Frestbvjitr l1critiv- 2 Forest iC/106): 'Thim typoam~ tlme L-4 founsd on unt5t whichIgfor a ;irt* ,f vL*ry '1 
-Ly %iBwmter t~rilii i flt'vt1 v~t-r.-l -at inlb* qUiW im t4L. Mjn r YCISLit,fesh IjciL 1iCWloptu~ti LAon thej gyouiUI Iowar ti=a the dry 4aL of tidEjstft but not ;L. lciv L%the ceta Ileprak0 ow
 

1This tyPe i~s the ktineit dletelpment of Uh i
feet in~ height. It i,4 olr-en 
nirr'ove (fre t andI may exceed 100a cl,3,.d foru'4t of cifje Ar,ie an fferttz.ra. POCUIXIat..phom~ axe 'UmmwAmot
 

T120 mai~n llx!ecic 
 r b-t fnaIte Bguie3 0 canjvqaa syrmgp,,,tjnrJi (b1-tao Ca-rza 3mesrirrm-ducea-s (kyaa) anmi Cerio roz~tArqhraa itaingdaig).Othcr species famnd arr-v a'oa mu.cuWa kin)B.rJqonzacc
Mad~ l @) dCda"~o~4.Pp., Paud~Pi'ic Ainhari7)a~nd Aw;:L~jq ;1icifoiZzts (kazza) occr-r. 

Delta, Freshvvurcr Swap JForest tkoabytik) CC!:ThiLscLayv aat az the ha of 'lelt. on higher ii2vc( Vrhey 
fomt occun or,--re inundae I f c.r cnidio

PL'iodid wg the nL.;n but r. by t fe t itle -f.,.jhe~rtofhe3,ftr.L:;.;;-lerallY jp.'Or. Thecre Lq a .Le.e Thervt
rgml-th chiefly "C cancs. Fnwqueat bjais EI1Wwith LiX1cs or xgmm 'jcc-ur. f'rce~ ipeij"-,CCUTg9. Irtrur',rae Ccdoyhyilarn spip., Encnia 

Jfa~qifira rainne:Lri (taO-thnyei). DiUj.;1:yroe jl'tp 31:41 A',i-oj-,j'cucu (Alia(tt,) 

Tropical Valley Freshwater Swanp, Forest (_Nfvylng) (C.108): njism itn I)Wyir. alluvial ii usually nt!:,.r rivers type
and! lakes. Tv jLtL eZujleinqcrcip which were OccurOrl'ce pr.bablY '114 river b-61 'Ih _' as.*.e not pernitentS~waWitpir Uflilundr water c 'intziuiusly frc c rpsiilc-able p-crii,"Is durirg thie ri.jjfil tuaLil excee.-l.. 5(1' ut the Rai.wa~tcr t-Oblile r r'JIS 661,W~ 12-L.-, feet. Tuie forest "34rather open l ie. -If m.viiin Light ;enetlI'nn.Lirnitig vverrecn twiCCes. 

Specief f*'ur.d it 
ac 'z4 k) 

the type &r B',e 'L.,..amS n.frn,;Idm~a (;xiiL). airiqoizi.*- z.-jIProce*ra isit *iwehii3u ir1nnl ',yon) and Xi1'uq .r.(Iel)) 8&IuiaG arpitsdinaicca Ck-Lraal) ay be 
av~r 

Moist Ripar~ariForest ;C: 111): Js uau~jv fuzd iii .ir.ari-3w tr*:'ge OULkallhiv-ium on tho LL~_jf 1 die *IICW 
tJeC 

di arger riveri. The re-'t 'IIISLts of amfetv Ap-oies of largu31uaLly eveC. 'env.i 11*.idr.g mv~httidely srread rreq, ,hris~~s A±rdweerii Lqerstroemic grj LIMyn. jtas.adzS gtne (pyw.ma) . :he rnj- typiical Liem -I-the tyq.e. 

SO~ilf'jrpialM"JistDeciduous Riverin Fore uuIIE.,140): t:-.dz
heree. *- tbru ~ *vt. Lv4cr n~ i,~LAClJ~sidca-:,n !'.t apr rcrdntet-1 to it. T!,iia *--asVery UakaL~nry ciISmiIicat')n. With the cjniroductmn' by FdwardsmruLvadxduouz type t , present tyc becom" 

of the 10w(t 
a more! e4trict~d One-

Tho forest oc~u- 011 dot river LWJJkA im the ?egic~ma.tic range ;& th am-vrget YOM&*.. tid eLm'where in the Famnemnx dateI4.s typs.& The soil in usilitiy tiluiiand oft cLaycv an(I i3 (ten -arjq~d fcr mhort. perict.b in the ra:ins.
 

It is chi-ctenzicj 1by theC 1bu:ilalnco (.r Laq?.'eCini
(Pinil Otbicr Nofte-i ;re teak .a 'zecic a sYn. L. 1jo,.rrqiraeYy,ia dolae ', t.s (;WInkod) ometimliaa(1Sk*Y~m). 1fomalj,'m Ionlnoi, (n?!$zierhal.) Aublt(LuW.E neminaVa (yoin). laiz~iaProcera w.). Mtan)a.rem1ufc~ia (binq'3J amd otbers 
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vSOthern Socouadar 
A Cat-uitLL*n Many 

Tropkca1 Semi-Ev~jpt"i Rlvetr2LuQ Foe (q(114):giant trefe, both d da.ils "n evltv It ocaabwAia onand is tbfmr usually aftx sgea OIL
Owing to it- =0it,0Y ith.6.ef IMOMKed by ftx*9Y Mtlint-,. NfO gold desnntio of thje ty-,Secief of _Dipeeror. 4rtxirsiitU in Muw~~~~ and Z_ vi. ocr &v~ 

(b) Secixndary Sera Types.

Sou tr Secondar~y 
 Tropical Serni-Evftgreeia rorestf*.Iy "ertaiutbhat thisisbe (,C,117). gem8C t gro)wth foret fls'iting EzfgrCC3. It iip iateniiediat z ci Caig ngm vrbcevem thLe giant evergreen ad t e m~it utsug teverttr~~~~S*32'reaie> ut evcrgre amm more &bunv1snt in the arelervyrax' in tbe in ist decdluou fomt, -t~h ziiAU theyB,,mbno !3 zenera~y I)AM-ent. Tho eci ourrirg=4t"f of the eve-green Dipiemronp fuw--t. The f.L game commron. S&inrl,(pxMa)., Wzia Lnart:,ar (h~~rvi,). CaztMOmsgn 

,wninkm
iasabox (hzace) aod7WicuS~ (1aw:404. Wide bamboo i.-fttmi oocuL'. D=9 

cwltagong Garjan Foest (C/uls): This typeAr=kan -- ,I the negbian erterxj% fro,,, C1hicta~rg intohill tract--_ It appeaxi "o hava .origiae~ L~r~u dhkaaza. izazrferene with the cvrreen ,r 5cm-ov .12 gtypla herul;o 

&*Lf.re",t L4 charactecrl-I Vcol?" the ' ga-ui'ot ocjn-rrce o~f severalw-jh Litte ebse in fpec's of Dieirntho top stlirey. Ther is & loer stftvy comisting rf speciesthe bemi..ve:-grren type. 1f 

Secndary Tropicalx Moist Bamboo Brake (CW'12O): This~ rcpe i-i offtpa-Ml O1currence in the Aralcan hills wli(-re it 
e-ide. 

mverOfteym4 m hria;dr,U ( L.siu~rv Mlilft onVIIt can cwd(frr-m ra-lcvel upto 2.Ofeet or hig hco2Ltou fp~re.t, of' itelocanna halltbltvid . It coflsistsc fa
4,s G;xpn) bamboo). 11e. bamlbcf),dazanit hiu send~q doe% not fi-*rm~3p clurns at; intevals3habit t'f gmwt cinses it 
from a, crrq.-ng undcrgrrard rtct ctfr.. M'~sto rora Lenne alav't imperetrai!)~ brnlceeveigreen or dcciduoii3s Ipceies . S1Cntte tie. (foccur here uz:d there. It L%estirnuazeilaqQA=t Miles that there are s,04)of this type in Arnkan adone. 

IV. CLr TYPES OF" DRY TP.0PIC-xU. 1FORFSTS 
Dvy Teak Forest (C413M)

giv_-,s the height 
Chaion's gtraera.1 Ie-5'ript 4.n of the drY firesas tLypicaily .C7~ typC3rv teak --) edaz-ic Dy X~dfrs-ijth "Calt poles". Z1x-ml.l.- quotedu by him a~re from the Xortheid Shvebo. These exmpes are typical of the old tyvpe 

Prgu YiUma~q (hirdwia

tk~f fr~t U~ 6-r[Mw upper mi-Ac dirv die~tIeus. ii
to M.MUCL llrger xiue
in l:W 

than p. lesL. ,i. Chlau')iioe .-IILm'Cf ,s laterulac2r 1.wt.on. tewk of Zn!i and 4th qjuality ineincludce.the lnCL asnd, 1urmm yicldI t;61lics f..r te-ak had- not been pubit 
At, tile rinc he w,-j writing

JLr~d %%b,,E he rr,.crs to ashct±i site n-ulILy four is 36' at 10o ycarm mnallnaj b-ht atThIisM ejnideral~v Libove witat hce give; as 
'ur :j- tile zmc age.

tile rvlzca height irf the fir
 
Lij{ze the uppetrnmd.t, *lcc.uw 
 ,rcti. (Irv teak forcst is charnuert ic of hilvbut it --my, iaso bo fourift locally on, 'Ow wucm 

.,)ftefl elC1L,4cIt ;! harli t,, fixa 
lying dry sUtes. Baxabooa axe al;A)ys prtzn~ andl-iaviding line between tlrv tenk zxnn'lecilluoun. the- ittyr mn.~dio"iEn the o1l cicriptions the prececerifdlifrcaiflt,CCU3Oal bM&;m':rit~zr-n n r -as -liethe !.Pper rnixcil ru'ist forest rlxLU 

(Aiz-Int the bainiAos j-re A-Pmbusa dCephza&,A,;ju 4* pe?7TIaciL mha(y1(Iinuwa) in Lowerlonii &ndw fl121Ta ami Dendro-WtIatni hamila in upper Borim. 
eqhdnCMWerjet-

tn the iald ulucwr rnixr-il (Irv 'ic-cilajicn tlleaoa) cI l,cr Burn" they wcrte DodrdandiYy~va~. offlrt (Mapawa) irn uppet 

Tiii~iaie uid I40 used vlO*-ni xten'5 rw&f -nCI?dcrii~timhvit.,elfcntcniv %at,,ictory. For ex.rnipie p--orlv ."r 
the ncwv tv-p.. 3 but itIn rorvrt %Vhichshoulct be classutieli n 3. _,Wyai9'rrpha cani lie foa~td%18 Clry teak whilio luuirarItAD 'tnczs c=r be found in*fires&Which %houlcl Lie conzideettintrlL-st. 
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Lud$, ~ercwpe fawimmus C45iidll~P (i) %a&% £kac,4 (hmlk&
II~h~ Idalefm) 4M=.e .00"Ofev (9m). Laamm*Val. PaMaQ; grandis ayuz. OIdi6B wax,oi (xa~4,

1jg (pr~feia 8P S Zwa OL9ua (Ar:y),Pgadam.e aaawma (&.g .)2ai e-ute (am AGac agezz. to 

13%ooi Dcan,*t*4zM~w z~frewa (Vtspix) is the inoie dixActcid= Blabomt"'"s Al"ui) is 10cmd uaam~ ov stif a iL ~rtd ~ p. L~~s
dC"Pka.Ieb~, kcg~aa1 OWt 0*--. Za Uppcr Buzrmza TkymzYck biwrL~.~

isOa czw.en~y ChA4lh 1 am Offt~ .bvwdsgit 

flvR41a Dry N ixed 1)ecduovzs Forest (C/ 141):the ;"-naj11 Oc,-urs in thec &-y zmu whe,.hros 35 to 50 uiches. I%*, upper anoo.py I, ci -sea tbouiamb W timevelo "~not (lumn uokrstlv i's often &UW. Pcticzay aJJ the trefaW1 Z~tlll "s decild...a Kodurag ttw 4L7 lest =W th* alaile spies to the wxier**=,. 
Spote ) be fmad %, V'IM=z .pP,' PjaUjriaIXPPj1 thA'rzw 9SP.I Ara gnns1j:

czlu~(p-). Dvlllg ~jpN (zixbgj)and X494C~ta &p. (T&X&W. The bauoIS aH (ntqil). There is . good deal of gr9. rber the bamboo isl not 

'S'"Itje~ Ct"'c Thr ]Forest 'C/155) Ooourx iocltny in the dr-yIouth Of X~ai1ia7 zone notablyIt is an open low fore3Z of 4w) Wo30 feet in Wiih thoxrny Lariwooded.peeme PM 0MULVe. Trees hV ShOrt
escb 'theW. There 'a &LhI0 

boke% P.Id 10W brCha =-wItl aeay tGUCWigat~groWth Rnd somne zlhru bs. 
A1 2cci L.,a pAL lo.Jq i- ChAw.emri. oth~er %peeie~t -Kre Ciutch (sAu)rodeefix, Tectoga)"i.ojsjama (dceugl), Jiarpkha ..-

Acad,
ypifoia (tauajmako0). kaisdia dwitemnu(Lbjumjni £jnMame-i (iuiL(*a (Lkfl i), Rioc vart adic (i~oam). Cappariatopp., andZazypkuajrj~b hi). 

Soutr Eizpborti-A Servi-1esp Scrub Forest (C4158) f~ca scattt#edthrotlghaut the thorn forest t." oni the Tr'cire!,t sites whttmor alkilane. the soil is .4hallow and rockyrt isuio'peii fmoiAton with tfeLihy £zUpIWtbias. ~picu'uzo. T"horny Acl~ii 4 a&ad otber occ., iyit uQ 3 ve-y stunted cociditjon. Th ",in aeieesati oe fwr 

Seisam ahri axhbqhiorrr soitie a hn ocro7wAmci (tazisnqw). otlior ExpZwvbiaArjsc~a cakA~ (I4). Jima az 
spp.. cutch(ska)£i~iso;i (haab)Tco atiiow~a (dcit), CaPPvan.spp.. Zi~plfa~spr.. Carna 'Psnanwsii (k=n). 

'Trop~a Dry Evergre, Forest (C/165)acatrding MoTroup is in liritel .- eas i-n the Nalopo 
The Burma occurrence 'f this tp


District on !r,-limestone -ock3.
 

V. EDA.yIC Ty'pES OF DR~Y TROPIcg., FORESTIs
 
!adaing Mog Forest ,CI169) (keoirs Qxteriv e
over arm'. it)of Lower andc Upne-r the drier ilet 

_WW UV 
Burma .irr lcll III rre-it-L. of higher rninfall. There are -eiilt-A of this type. It 1.4fulurad ,n -- tl anil g-;rvc~lv so(ils..levcl.psne%t Ile 6mestnriJ~ on recnt lt; dv 4llurium ina the rafleys oi the main rirers. 

Tbc fomi i:4 'o.-cuiuou.s 1,1t e'~e length .f t. -! the '-e4 ru-inain bare vartesderJily. In pj.txa "C Upper Blinna the ro'iij. 
mist icave-. iiew flu.h )f leave" cina ',tIstkw the shedding nf thexich rAIkm Pi.VV V(.rv Wae. alu- inimeixately 4LIn sIry ares. that, it, it, ainiv~t cvergreen.Ien-MS 4-M shed earizir iad 1116 aret- miy he lwft (foro.evr,.I n&i. but even-4.t1.*-- ;vau Cho now fluah Avln in Apri conikderbly in~ fore the 1.reak of rua. 
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The fobrmA take* ita aaaxl fnMa the ch tmi 'ew Dpfr-raad r~cljrcoc~~Nriitf -f AM:agnifi-xnt alnrn 
L"iIni plum hi~gh furast of .pecie6 wh"cOI hemisavuall ites may reach L tight i.f 150 fe.are 4s~vicd with it hait ina In other arwmr ipclwivays cj~ntituL.! the major part uf thxeBErtna teak (T~ld',wa gramdit) t,,eL73 cronp. In Uppie~r

n4jjg, loca, wieP1d1esiyexq(iwyM.3dMorrh'Jf44 uu~aft~ (fAiIiLgfoaapsnl~ hae 
xviciatc&L Quenyru 'pp.. fkd~a) ar mmon 
Uvoue and fWexd~andia (thittii) appearby fire pwolecticiin Lnperafa c iindddca (Lkett) 

as a densie nderstreywhen~
thetir density and luxuriance dcpendinz on 

and igo gmvi cis-er the grorMdthe den-tityvin localised vtem if the cant-pv. In LowereBuma'iCL.ict ~*DhrnK-arpma r auifcUuizp[a wetter ara wi;.h rain"~lup (inLo) rakr' the pLace of in
ta,6iag or D. -AL~tuw (tiz~vfln). 

t-o SO inche-s in may- be found asviciated with Dipeerocrpz 
mexi=Le between the t,;rc 

Where this bajipes hybrtidising accum~ and firmns inter.gpecies axe cooznxmoa. In .iome of the Lowerquite a fair p--portion of the crop may oornt Of Ztak %1lenjada) 
Buzmm indairgfcresta 

Whle, Xydia dalfol.(pyi~lsdo)also makes an appear-ance and reere~frr1%, pr..ducing smnall, much briachedand mis-ehapen trees. Somte of the andergrowthsei4and Lower a..a Such are Phoenixqajzityvg *-n the type amu comx.n to Upperwhich in Lower Burma maycar~pet the grauhid ir Some of the poorer qaiyare-i. Cycar siazmenria (ma-adaivg). Sba-9cA_Z'l.i~ (1avam) and GCardenta slip. Grutind orch(L, ~ 
forests. Bamboo are jbmi ini the Lower Burnmis Ocasioally fr'entl_ 

Semli-bacdatng
and locally in arn. 

Forest (Cj170). (Jc-un~ thrwL~huut lBurn. in theof higher rminfill. drier tract-,
App car to 6e 

It L,4f6.und 7ery commonly on low~ ridge tors.a tr wsitiona typ e lwt Isble to dr een dry teak Ifurra sharp divi4ing fine botween rIlu. t and i)d fing an
abOUt 54) two cype-. The rmi. it .4 ( fe ir si.inchts uDW."13 fall '.f it~ habitatiis fFmand the z- is cuidy *r gmv!:%. fir lazc rite. It dci's not fi rm such fine firest a-, ihe iK-nt iad:zi ~q and ii m,,re iuived. sV~.rlev;cula.-Jy Of P!11Aacne diltwi nurc ie iatioru paxti.(ilvqyin) occur. IBanf.. is *somcti,=-t fourci. 

The chie: ~pecies are Pe.La~cnze iiaxxeavii(j,.cnr u&-7cruI49t (in). SA,'rea cituzu (IAitya),T'nninaiv fame~i~and'rkzaforni, fpvinkado). 4 iky.'= Trctona grandis (Iyun).Lanxecz v.andij ivn. xyiia 
P44=lhur, -iblc (zi-by~u) and 

Odi,,a iwodier (na~e). Emtjkes r'Tdiai synm.St!rho 's:,r-Janda k'z uq) 
Of th,! iazlijo Drndio-aia,,ujr stridivT, (n,y?/i~~,ua fulda. (tAwi. is the.. n(.tBzmt~u~ polmoJ-piw '-Wtaung' r~a~eb Ban-.and Cchl~tryt pergracile (tin)may also ocn-ar loc-.a.1Y
 

.An txndor~rnm-h 
 of 4ens c)iz.,d.reoe:(L'iaun~). Flerminqia spp.. De-rnodi 
In addithion Pheomix cLtsaljcum -i. - Idigfr~ra snp.. ard nurneueraoif the family .1cauthaceae are fuuc-d in meimbe=the unlct-rwth. 

Indaing Scrub Forest iC.IT 1). 17,i-4 :v.:..sitecq and s~llic. ft i-4 fi .unr on .z: it%th 
,' thl,.-i.,ut Burmla on mitablar:uj Ii .~Sul 11.4the mo.41, imiAortant, f'.crAr 

.1" 6r -- A h~gh a.4 SO irchcm.i;cv v:c v,* ii,:Vaadv -,oils t=fl lai'ritc suis. 
a i 1.,11V;.~lI?~ WIt is al-4o ill-.,r1T. (!n 

' r. 
dv .Nl xe.cd *It uatc.1* 

L'-e c-lin, v4iti-in of the f ~- ii va:Oi !il t''honvh ". may.approctlate :11ci, the "4 lin Uzi 04em ' llaircui.3o "ieo.±,.to the fore-g.iml Tiue garuuti vi very mutch i:.fs tic rtyvpes and it is Little Y.-ttr tha~il zccuL:For.stockmijppihic pli-peses it. i3 
bcirz -rc in 25 feet toW$feet in height.laid dt wnthe latage whtre it i., that thcrs na'alnnl or -iit~dj-tt cj~paible of prtxiucic',z t::nLer .suititt le for sa%it, 

7.7 rrrr-uhe 
it sllLtlI i... claaj. 

Ilhe fd'r7.,t ii ripcn %valhan unCvRitwith. Mie Prinr-ionl c~ow .t:;ir;TVec-c -re Pt!nfactne b.VkN ame chimuriv at"i. VW..I * 1 .zhorea=:-.i Necat(in) .'Jln,/r, cu4, (hitpG). Dipoev..

P.rrV'UzzrnqZ~,r,~ (le. .) ,rv,z 

idndI Ihttfj). Bi.charnenuja lotifltia inc.) &
macmonhyllat (scczjin).i~'ocnil,0 ea Qn~nds.k). Tvrrrnaiin tcenojsa 
~~~~', (1inY0w). CLigja


yoA uI'ni'c yiin d'klatr7ftrmis (pyinkado),
 
M&M;x).) Hf 
 pirt-crnt is Dencid,..q,n,,, .srtc!, ', ,javt5'ma-ina;nkoig Qarde-nin top.. &indi . e'uch .u StrycAllics

baUX-7) .*Wi'i bFjernjqja Alip** 
d.utra, thniptin:ai. "ce, iz acjL/ij' (tAin.are o~f 'omrai.n ct~urrtrre. 

Burma Dry Dluspyros Foccscwhere the rais"Il C17.1; Ucccur,. it, :lco dr%viix hchl,w 44) inches ar.4 fit-a vlt Cppr 13Boiitic.n known i~ 4,. 110-1I~Ita, flkri.tstiii 1w aj~d Lw.fl.cy A 1iojan 
low fLat topped 

(.-rc-t occur-- undcrm~er corlhtitj ' in HarzaWlsspurs onwith red fcj-,uou3v~l 

194. 

http:Lw.fl.cy
http:loc-.a.1Y


species to be f'umt &m Diwn=iu bisrwwisci (Le)'Trmiud i tionb~ (ftakkw,). Tataaa A-1, ~icu mae(upj
Cta), oaiaa36(dahaq, Dai~ergo pwaicmlaa chd (Acaaeritz~), Pteroemn:20 annigoutalm (Ma.

(1110731). jilmg~ai(~I6~qja, iauo" idi w (Laaaa, AZ4 Z4i4gkV jvjgta (Z). Dedraioj ain~8aU pieeutsorn)inc% 

Biltaa T1Lza-Dahl~
rzzm~ly on clay 

Forest (0(173)1 Is widey d~iazued in thery blwil with a rzitlfall of 35 to 40 inches Id t aefo t etbeieF~ePM= specie w'hich are abundant, in it.(d Temi,?iz ajrli .=ivi~dT0Cd-oua kAis7ioni4,-g The f~rcst is of poor quulitv with four brancheduWt iMuch eteeding 30)feet in 
trees widely sPmed and generallyheighlt. Shrubby bnahes and low grzes cover tha ground.Other --ocime fuad a-c cnwch (Acarta cwecdl4 Dba&ia pewiidata (t~i&ix~i).Balikinian"=*O=k (pdeui). Ojri wborea(.jma. Boscia um-ia6dis Annewx) and Lizie~is (LiAs ztku) 1hamboo. D ir~aj~rWW drictaa (Myiwsa) imA umfticser qe 

Tropical Dry Bamboo Br-ake (01186):tilpes =34azlY on dry hW1 3idcs. 
These occur loca.iiv in the 'frv decidawasThe -oil 4,1trY and ahallow.c~m speces of bamboor, Dendrocaaixi The brakes are formed of onlyAj-.dus (rnx'im). HemeLmecharaeteri and therre a ocean naic of' thei dry forests such a-* Vili= spp., Termixnatia cketlz (paxga) andTeaa IwAizLouwc& (dakai) occir 

Vt SERAL1 TY7PES 0OF DRY TROPICAL FORESTSs 
Dry s~ulaa forests j~CI1*Mhfota. Are found Incally throughout :lie dtry decidnouzThe th"aaaland Dirmptjra typet; ameWhere thiS baper7- trtes t3-pir-ai o.f the types tre 

bcth 
to 

liable to take oin &.saxann.h iorm. 
groups on gasZLnd. be found sezaered singly nr in afllTrees haveshor 
&b~rab 

bdes ariare uuafly croked mdanouuxd. Thornyoccur. 

GROUPL IT. 3[ONTANJ SUB-27ROPI(.U FORESTS 
1. CLIMX,.AX TYPES OF MONTANE SUB-TROPIC.U FORESTS 

.A. Sub-Trapical Wet Hill Forest
 
Buxmia Sub-Tropizal WVet
of this type L', rnpwc.l-

Hill Forest (E/149. K.W. 451221): Tfie di4ribur jam;nowr. Niiuehu.Lrnpicai hill jungle f r (he lia!ln linn
Ward has deiscnbc1 ;* *.I:Crkr thic.,;Lae Sub.. 

1 4 orth*fM. itkir.. fLs prnaaide -fiaL tin the hi.:-hcr rainfall ar.-a-- i..,#uccum 
Arakax Yomos. 

of th~e Shz.n h~ilq, fic hiis nf the Chidiin 'Irainag- aud cf theThiere L,.vud r be no OL-trp dividing line betiveen the North Burmcal evcrre-en fr,~t topi.tzid 'r.o pecnt t%*ne. The transiti, n scenizwhen the pcrnporri4-n () *ru.,, .pp. to strt UM;.'~3O~o1 ft.t,*'I.,1iojAi.q . Lsarrcae ajidThe upper lizmit Lm1etivct-n Wini'crn. iti:era-i.ft~.OO)(. 1i -fie .,outherntrers of tho Lropieai zone pixt of the Ifyi-kyvia3 hillsaiscc:id to 3.w04) t 4,C(i4) ft. Lut in the far north troDlca4 snecif 

Spccie-A that~ :oinm..n tn tie ilamcs arnd r.) zzii.nnopi-r sfl).. Ulria hil!ret are Q'ier-cux !' (Caaa!'zacq...ta !1hzekaisny&?L Eitichurdlia -itcealitdzjii~r i!Aitswe1 we). 2'eirametes(tituln). *Soccie3 piw'uhilir to thr. hills. iielude &nsket ChlrJMaqwodia )Ieocarpa. cpp. 1it rimiliai.,.Itichiia Ap.-rcr Nip.. vtc. 

t46-xof yvel sjpCel- .Ccurtic luca~iy. \Vciy cliimbeMrs ooL diinbersWip, ae. ) and epjiph~cx ame abunant. (Fievit 

B. Sub-Tropic-i Moist Hill Forest
 
As~sam-U.urrnz 
sub-tropical: pine forest iC,'28. E4l49):fo)rew s. two species of pine In, the burmhi pine,.ccitr. Puw maerkug.ixi an!. I' oti.ei.,ioth -specir-a beingknown ax tinip tir 11nihit. In Burinn. pine. f.rest .. j'n"f Pz- ''arris im .ni.t founld4.019) feet - belowlout P,,aar *f'~.a.'virh * iit theC h-11l'f -- it: SalV.Cvz and "hauncyi 
-A)IUt4) ftt 1114i 2.,Lv t.i.i.. aox.,

f *reit reur.. n 
1:.: piara ptine 6-rc-t 1 dahud 171.41.1"nnlh il. Upper Bur::.&. (fio -1-.:1 >t.:CL,.Sa.1ween and ini I,%hi~ bitv.-vri the Sit 1t~aig wnai:he Arakan Yont'...a .nd Chin H,-', !,te:!.c S, Cr.'rlbetween ibout 3.p~and '4 1-") feet. 

Hill,) .-t heightaIt tin% wcur izi *aint,.,.UMi'~atl~ w1%,. p'ie f- rr-~t ir it ii*v btwith suich !%mciem .L' .41ttijq .-V~i~allAl 'nileoul. Qiiercuj spp.. Rhodoaeuidrft'W~rtt aiati).Ptens 'iqndina (bra~cken fern) i. Coflhit.-il pre-ear. 
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Burma Swb-Tropicaj Mola MI For .zt (C,210. EI49) Thim foreS cman inthe kihs, betwrceo du'f3W)fe siEI et. The Jd clasifratim ofkileverpmand dry hk ix£* types are cjuezj T. this tvpe. 
The forest raries from vegreen to .- ecrxret with a idivdeiduous specift which Lair ofmberfcsom-tinites form 1-MU pure .miaious (Qaey- serwart). I;"Avourable ites height of 120 feet may he attained. The forest is a much lew dense othan the tropical everen and big trees rmrly stand clobe togfther. A middle aorey waybe p~.t nd& shrub~by mxlergruwth ocumss by the premler t Ctim~er~c and eliphytes =re atnmaus Itof oaks and chestrats, Quercas.p. and Castaaxopsibs(the nam" fkite and L~itcka arm used for a number of specie -ifboth gener). 

&iz w iai(L:r(a) is also very characteri-tic ofiato t/n opica f-.eat. the type .huuah it also extemaiOther species found ame Terximareiajypoxira(ta?kn), AM4a.yn-•hisex4isAIbiia dtiptrdti (4ouaeza). Ewjenia .p.. (thahge). Picxa spp.. (;#zusg)and atiemnber of the Lairartrze and Jlojaliaouzea. Wendlaqdjq is -ftcn fia)nd EmaikeO ia(i (zibyx) is of fircqueat ,iccunerwo in ,ipen drier patche'L 

IL SERAL T-PES OF MONTANE SUB-TROPICAL FORESTS 
Burma Sub-Tropical Hill Sav--nnah (C.212): Oevur. ,,n the SThanri l plateau ande topq ax;heights Iiett-cen ?.-, anif 5.3.1)feet eLkwherr.
Lsgra&-ty doorw with iuatt-red clunqx. or Ing!c 

Crw(.h 'pioniecriic. the type
t.-es us lly pine-, an dk ur.kiin.To the -2.. "5=kenfm. . : q iiji wvmi, itrepirce ti gr.&" 

GROUP L. MONTANE TE3IPERATE FOREST 

CIMAX TYPES OF MONTAINE TEMPERLATE FORESTS 

A.- Wet Temperate Forest-

Assam-Burma temperate forest (C1223):
wet This frest i-ifliuld on thehi-zher hils of rnrth Bunna from .dAout 5.4)(4 fc.t upwixtink. The country Ln hilly but mwgexcesivcly .teep and the furest may he briken up by tretches of grassland. There ia awell markcd .3prin and a winter with dxa'c.io.nnl frri.t.s. 

The forv-st LA a closed one With 4 f-Lir pnpxortion of deciduoimam abandant of rany .ec:Ie.T Epiphytedifferent species. Wher the canony is not tn, dense thent is anevergreen underwoorL At higher elcvation:4 a dein.e growth of dwarf bamboo mar be 
pesent. 

Among the trees occurring are Quercur. Cas= iupii.Iavdia, Alnax Schi,na. CalophyUum. Buck.'palenui, (masia). At higher elevations Michelia. Magalia. Acer,Pr-7nwx and &Bedlaa&oides us characteristie.
 
RAododendrox species ae common 
and include epiphytic forms as well as largtized species such as . aioym eeand R. kyawi. 

Burma temperate pine forest (E140.
,,f K.W.45/29): The cha.ruwteristic speciesthis forest is Pinswalliciaxas-m Piizus exceLsa. Between 5.OM =14 7,0)O ft. it formsopen parkland on exp-osmd -cupen us P. i.r&ularis does but a.sociated with diffetent species
,,ftzees. These opon 
 slopes ,,fteli get burnt over. 

P. walic.Aiaim al., -ccurm wattirct throughout broad.4Jna3 and at 3, 0 le-ved iorehr, on shelteredft. it i,:ound mixed with Tsuqa and Pic.,a in mixed coniferous forest.Fire does not occur irzt-h- i,ret. This inecies dominates :he br ad l-eaved %pe60ic nasoiaed with it. 

Broad le.mcd trces amociate with it ,are Qierw ipj., l1e. Law,itae. .Lcer ipp.,Rkomodendroa spp., Pruxub sp. 

Th-re ie u-uAllv an uanergrowth 1.E tho bamboo (.Arudinaria). V,ooy climbersas praent. Epiphytes Lre ,lt *o abmLat, 
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B. Moist Temperate Forest 
Nonkh Burma mixed moist temperate forest (E/149. ILW.45133) This LoeeA 

6,in&e U~asitiou ose itween the broad leaved fnrtie and the high level _.4e.z fores.It oontaim a mixture of cidunus aad ovewrgrow bad leaved tire s wel as severaL a itm. Chief zawmgst the laer is Tzagn dainon (hmloick). (Compare wih Chautpion'sEasum Oak- Kemloc kvpe (C!46). This w= very iaacr±7ecyl k mwa from Burm ,
Ad Kingdon Ward's typ is tp be pveferred. 

This forest zone Ls the zume rich in Qweurr app., Maixotiaspp.. tree Rd~xadewdrow,.-pipytic Rhodaamdjox,, Aw spp., Prn t spp- and 11= The upperaos part .f it is 
soamdimes almost pure Tsugs (Aevlack) foremn 

The lower limit ,ifthis f,,ra4t isabout 7.00 ft. and die upper . ,ot Fr' ,is9.a)O ft. are prvarlent ia winter .il mow ot.-curs but cbes aut lie fvr any great length uif time. 

North Burma fir forest E,149. RLW. 45;137) Tiis fi.rct -c. s . Cram 1.4)G
I tlr.N) ft,.At Zia .dtitudc the u'intem uu hanlu at the higher lev!,kra'rt.vi,
.m 
 the

-rmWr4 for part u"thc vcar. Tha f,,rci ia doai.-azc by silver tir (Abie fai..ei). Kingdon
Wined s&g- that lfi)kig Lt the futrr.acri & valloy nothing is sen but an app-6aet pare
I of thiu .ssecic. .;Seen from within the :appcaance iii different. Iiiido there are a
aQMaJ. of diffcrent qpxce 4,f dLRhdenhlrul which, in galm in the ,-re--
vwhen in flower.
 
Am a b ,cf,kur. SiiimiCS (if.Acer. Beecda .'uld Magoia occur %t the lower levels Ijt

whnsiv fir ispre.,eut them ar absent. 

IL SERAL TYPES OF .iONEVNE TEMPERATE FORESTS 
Temperate bac.lioo brake (C1265. f.W. 45/135) Tho Iamhoo which gnmvhigher lev.:Ls (Arte/di,,ria).,ccur 

.it
sometimes as .un unders.tirev ira the preceeding tvpe-. But

they ;.lso form p,re lense brakei with Lsolated hrubs like Rhoddendrox ;at.soeietul . iththe In lhubo. Whem .Lt, waead %rathforest the b.umbLo levelixi very thickv iti ' .111
 
3d.%as a ccck on tree reeneratzn.
 

.kfter lowering tires may sweep through these brakes :etul wh,t t--In .6,,e.Nat III
thi-a get killae off. 

01t ,r 12re icSiRc of .LriouiiiaI?.i, give ri.-A thesc ,l,:i.,c tl.:,.tti . itmlpnet.ble
a-zkL- .wit thcm- may be practically no other woodg' plants. It the "etter areas much

paphytic 
 iuiA, may occur on the bamboo. 

GROUP IV: ALL'I-NI' FORE.TS 

.A. ALPINE FOREST 

Climax types
 
Birch-Rhxodendron forest (C:271): ,
'rii 1.%.1u .. f (.Thamiuion Asmc. to currea.
 

li'nl with wha.t Kinclhn Ward'N-crilN'a .L 4 Rh'..,!,,'r,,, Scrub. it Ls found throughout
tho whole le1i(.th of th0 Him, lavs. .Lndit .1titUatiiIA lovr! in the nor-h Bunm hills iA 
ween II.00')-td 1.200 feet. 

*it,..
hLtr 'i'.ri'ri,, a-.,:i,h". ,,:h.. ito miidl eh ,..w rI:II,' unilimit 'lie (roulndl ui..ftor ove'mrl nip-tith.,. Ilir Ii usally ;I ihik '..r ,f,ILrk %:duurtil vcry wet humus adu)il. Th1 Co.rt-,t ,.h)w in height. v.¢.-girevi -,u.t inaiaily 4C Rhodc~edron qxcie&;,:ll
Kingdon W.trd tarl- 'hat :it zone thimtt in-ta I'vr-tiy .1 ces *-.tur.
 

In 'ul-ition -. ; -lie Rhridod,,&on.a L ft.w iirfhI (,reti&a) .utd othcr ,4aal! deciduoustreett ,C'lr. Tiaiik.m art! -h,.t tanit ircalacv .ini r.ir ,,ver _'.ft. iii vrth. Owinir to snow
pte."rr the ;terem. curve up frim a itear'y hortzor,tl ba:c. 

Seral Types 
Moist Alpine scrub 'C,'273): TVll. is:1t . : cc fi.rv't :Vle i.ut exteiid douwn.w. l ;::,i-0aJlv mermig int, "h.-.iw... It. i,,uiai a-at eih'vats,.. of ll.-A.) ad abore.Uld COnsi-r, .:.% low vcr-e" -ruil, fl-rmia;a,lil-t'r,,[h, .mndr,,. J./uipereus spp.. nd 

other !hrul.m ar f-unl. 

Sour-e:I Hundlev. 1?69 
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Co~arsoTabe 2 ofCI~mpix~and standard Classificaton Systems 

Burma Stmadant Types Uunio' Types 
L r&Wfom-* .. (i) Within tidal limit,. IdL Lm~ -Mnproreg4L 

-h- -. Tida. 	 Tree, Mangwyo orr-A.;iu) On J~ightly hi-fier Tidal. Slt; w-Ater Heiitiys
le"eIsfrt 

Do. .. TidaL Fredi 
 water &ai'it, 
rorr,4.U. Beach & dunwe fix-,--.. Do. .. Beach foreta.RLl Swamp forrn -. Delta. Frimh v.acr s.warmp favesLtDo. 

* 	 rvupical rvd cy Frenih water 
'Mwarap formit. 

DoJfoi.9 
MV Ever--rtn ta.ips" 	 ripiax forest.Rivin orrrema . suathera trupical ,erm-ev re
 

riverain fure-t1P. (M:ani rv-r.'rcen ... 1. vergrmez diiitczi-cag forest. 
e. Tyjural rvei-grrm- ... !:acrn tmpia everrreen £nr.qt. 

D42. .. urth Burw tr1,1cid evergr= 
fores~t. 

Do. 	 .. Chittmg ~Ihec~~ 

evergreenl foreit.
Evergreen (i~cnvrai) ... Cane brake. 

.... D.. Souithern 1ropictv wet bmbiooo 

.. Do. .. .onhern tropical -moist &rmboo 
6rake. 

Dop . Northern troioical somj-eyer
green ri-.eman foret. 

Do. ... Southern ieevndairy tropical senmi
evergreen~ forest. 

..
 Do. ... Chittagomg gurjaa forcst&. 
V. Xxcdetlit''IlifltL-6 A. UJpjxe1 mixedI tiecieluotte 

*(i) 314li-t . Soa Bur-L~ tropical -emi-evlr.
green A) m~t. 

Lh,. ... North B'irmci :t'pieni vuen ver
green fji,st. 

DvIX. 
 Southern trovicni LflIt t'azaIbuO
 
brake. 

.*D.. 	 .'Voi t ro,n Inipoic~/ mtoeit 6avilo 

Do). .CO'v,euLLrv Loj4-:a4 zpugt 4=6nI,, 

(ii; Dr.. ... Urv temkh*er 
* IX.D. 
 Tropical 'Iry ~L, 6ty)t"kr. 
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Buivwx StaxdA-l 	 2umpim'.4 'FrpL-eCv.. 

B. 	 Labw--r in'eiirqu~a Southern trooicvA raoir4 decidnons 
f..r~c.riveraun tbr-. 

ID. . Mnia* riparanfored. 

... Do . Eai.tern Lmrernt tropical -cuaa--

DW BunnmL "t-pi:4 ninia4 clay goi1 

14.... Hrrna trnnicai lower uuL 

deeducwix fi.re.4. 

.D..Do . . uwma xfry zixed dacidam 
filrost 

DIP. ... 	 Trnpic dry bam~bOO brul'z 
s.uthern 	 tropical drY rivesi 

(i) hwrn G~r--t Ssnth,:- cziach thorn fo)rft. 

TN'. 	 S.uthern Eapkoriaia -emi0set 
scrnb forecst. 

Tr qicm1 41rv Cvr-fgrcef furest. 

VIIl. sktlduou. 	 Dij.- a. Hi jadsiN!J f.rt- -(;o1il- : .aking hizh fo~rest.) (SCmn 

b.Srbi d-iy.-- ... Indeangv - rab forest.i o~th 

rnre-'. 

(1;) Dry hilil fure-4 ... B~urma sub tropical hdis sartflnah 
farit. 

(e) 	 Pine ftirest. A..am.8unum suo-',ruical pine 
foreL 

Source: Hundley. 19-Ai. 
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YAMU Ihwee*t9a Wlid Life Sanctuary 

Tn_ NP sIOTIC rooviwacr 5.6.2. 

LIGAL rItlECTIOC 4 lutei 

DAT11 9STAII.Im.0 l i0 
CCOCLAUICAL JArAriot So 961 guy&&, between Irrsva,'v rJver and ountsingto 'th west. lr-i a 94°* I-94°i, 

ALTITUDE £4.35-0)0. 6 Mt*&Ahaa_ 

A5.LA 5S.210 helLA1a1h 

JAM TDAql 
4VS3CAL FgAIUSIS 
 Hilly. Uldarlyr cock of 
late Tertiary aFXK 

VKI;TATION Vgy tropicel decidu ureut domtiated by 'than' Teruinalia oliveriin Theee forests reach an sVerae height @ i 7W Tecto4 Imiltoniian. 

'C Ich' Acctacateci177j|o cin but of poor -qulity. 

rN0 IWAToi rFANA harking dor lHtlirwa mutlak 2ndiciornis. Brmse ti1wain orV lo-WtIered deer Cervue eldi themi Burmee Iau . 
In&l JLgu: retdli and tealn.et r.iee b ee . bant_% blimamiue. The r-a; race ofaldli not ciaiedlI the Iltd Dlti Bok at hi.hi, endeugered, oly ra tobelargely b f acte Aebne o anforahly 9aPit atatw, bte beteem eto 

lasa belong to speciee sated by the Bed Date Baok as ,vulnerbla'and an assesee nt
Of thel populations I t Wia nec-tuary
would be ost deirable. 

4STUesAlKclS OL tMFICICJ.IAS 

C lI r l CI UFT n R 

PINCII'AL E ILIPENC)IATXLIAL

TUN Tlh, U. M9i. Ultdlle preervetfion sod aenctuarise in the Union of buc& 

m let. 
ILA I deputy raorare 

J . nat. !e ., S2(2-3) 264-284. 

l *Ea 45001- ae uelty-


LOCALPAA AIlNIITRATION 
 Tesrtotial forest Officer. Foret Department, Minbu. 

I kF 


Nt TaunSyil Ga4 Sanctuary
 

TYPA er1 
 iII Y.I, 3.6.2
 

14GAL PXOTVCTIOH4 Total
 

WAT FSTAIL;5I|9 19)0
 
GIOGRAPIIICAL LOCATIN Central0 

_n__s_ N 20°421-3048,1 1g 9Y00319106 

.PC
.LJi4 1412.36 a tt e 

6M TENVIAI 

UTtal. A hill to the Iouth-eaet ot TavglVi, theits a opes vary (to, fairly Gteep eapritl a, Ibh Shinto very steep with a fev preoipitw#
 
crags coemanding a lips view of 
 the town.
 
VICTATION Plantations of oak, ehetut Anld other tree speole including a lewPinesdelnatcd a. a foel relerve .or the tovi, 

HOTgu0R1y fAUNA The area was formerly mted for a variety ospecie.,
 
. . LIlduo a.rrdothe u•ca aseludingt.. bar-ta.,e r• lte elO...I |ll 

hhl. V1_ It
si 

has been russeltaL a- p scsiby a sitabl, place for til r - ;;trodUagion-o Ielatter, but up till nov 11a, 
like other reserves, been COnsidered by the Forest

Departm.r to be too subject to dieturbace. 
ZO
 

DiSTUING
1 JcUORD6IlCitClju Possible exploitatlon of the tre. plautatlo fog 
fuel. Bee alo -under'notowortky faune'. 

TOURISM Kit¢h visited by tke inhlabitents of Taunggyi end "amy 'rides' and feet
pat a have heva provided for their ute but facilities stll need to he bqreed. 

#SCIRITIFIC KARCM 

ItClPALU 
 -- !jOCE
l A A f F
 
Trl YIN, 
 U, |5 " UhiII preeer ation and e&nCtuaries to the Uknon of Brma 

sTAF 
I. n t. hist. loc., 52(2-3)1 264-314.No separate 
stilfI 
ianctuary is raglld by Iobly Forest Departmet 

persone I.
 

sstt 

LOCAL PARK ADI|HI$T&4TI Divialoal| Frest Officer, south skn Itto Frestl
DIvieicao I§r- 4. 



IMhus'ua-aun-gLe
CAe&, S.cctory
 

Nlr 1IOTIC rOVICS 
 5.6.2 SCIVITIFC ,iSlPfl9
'
 

"ICAL MOail:CtIN Tutal 
 IfI9CLA F AILITICS 

PA T l9 lTAII .ISllIE 191 1 rl! I' A L bL.[.f L! 1 11 TIMI 

fi2WOAI.IICAL lKA1j! Ccsmtial -Dugan, east of tIl Ierrwaddy river, N 220491 1440-44, 
TVH TIM, U. 194, Wildlife preservation and sanatuagles in tie Uniof t 

AL IT D6 21 .60 1461 .9) motgse H IL 1OW, Si ve 399. Shwae-I bau -n nI,-- l

In~tary.r~j (3).
VMIGrofftor 


f;JL l ) he STAY Deputy ranger ard (oragrerl (1.. 3 &a Wataher) for the part of thelanftuary In the laa M9h rorest Division. I ime waiaiy (jqiesiuy) in Noiltg 
Wp I .. 4 it forest Division. 

E!_IAL ig.AIUtv Am aces of many hills culminating in Shvs-U-Dount The I IN addition to stallwere elevailed polius lots a watershed ealoris, about 200-300 kyoe ae provided annuallyfIgm which come a series of elf;. d lot repair to inspeotluns path$, andrIdles. Tke €limate of the highIe leloni i cold and bracing, with a welcw,"4 
another 100-200 hyat$ fl kuylai falt for0ai-1ike.
bsian ts a(lna ct p sts e cept 
 a owbiting Ma . Irnicaily snai twnasualldAl F AAoIINI TIONTO4 The section (1,000 he) situated i sthe last Zatb &issti 
 t 
 Yeln (othern Circle) is administered by the Dhlpt'-direutor of that
 

VICITAVIOII .vegleeft loltes clothe lower elope 
 Of the reserve. They ound Divisloal the section (i3,430 ha) within the
rj aorspeciesorchid, ol-mait qnrest DIIsION (1ater1. of which are In lull bloom is April and May. Upper or 
Shea state Circle; is similarly administere by the divilional kjputy-direlgr.$lopa& mh11ly ope grassy sitae wllhout tIre cover. jh* RrIesI are coarse and 

lea )0 cI to 90 to tall, but the 'being' or elephant glas s op., which 
occupies hollov and the upper margins of the forest, is mauch t F. 

T...1!IP FAUNA Splcie believed still to 
occur In the lanctuary and which It
0 4 ldmeo to protect, Include the Sumatr an hinoceroo Didernocero uas east .
 
t well a one 
other species Is the 'endrogere' category th tiger Fmt aa t.tr
= (the typical race must here be near the aouth-eastern antemity- ---s
rane). Othel 
species or subspecies classilid as vulnerable' inII,1 ed Date
Mook, which occur in the Sanctuary are lelpald anthers prd aus , Asian

alsp&ant irphas qwSlawa eid the surasas lo 
 of-kwe&@ a"angp-aur too batenj

bteasoius oS auead' etl. A subspecies, 14ellaOedode. of OI1ztron or Olck OegOw W coi ae*u.ateealsiis al•|oo l;ted7 J1t would be of
special Ialeest to VaveutslTTIof Is population, since the typical subspo0es

ol 11"0tra Is is the ' reAlsgqd'e cetegory. 

9DSMUWASC 0 O iCirluClas "I-om local evidence it seems that sice about1140et least If rhino have baee killed .......... it oppoee that thter are 
now
ely two Ihinos (some believe three) livisk Inside the sanctuary" (Hilton, l9so).
i 

reaching by Intruder* [gas viiiaes to the acuth-eet end lees often the north Is

reperted to continue. despite eforts at ploltection and the local belief that 
gardlle. spirits live oftthe three main tea* of the Sanctuary. 

LJAing of teak has been permitted up to at least as rcteitly as MY.* although
seglaetlees wer prescribed to ensure lillm disturbance to wildlife. Saforcemst, hever, depends larsely on the seties eodmitelea at any one time and to

left entirely te ths discreti. ef the lvisionel Forest Ollieer Ii.charge.
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 anetuar
tAL r uCPcTioT 1
T r m? Total BOTIC PROVINCE 3.6.2 
 " aM111M )m acur 
TYPE I'l IIOTIC PROVI|CI S.7.2
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DIST'UNI S t tDL ICILIOILS I..,tehatched tot eis are collected fag salet butdCi6 - eat purpose lOX Areeach year. A number of birds and otherinclding peto. l animale,,
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APendix VIII. Acrocyas useJ 

ADB Asian Development Bank
 
AM Agency for International 
Develorw4ent (U.S.)ASEAN Association of South, East Asian NationsEPA Environsencal Protection Agency (U.S.iFAO Food and Agriculture Organization (United 

Nations)
FWS Fish and Wililife Service (U.S.)
GDP Gross Domestic Product 
GNP Gross National Product
 
GPO Government Printing Off;ce 
 (U.S.)IAEC International Atomic Energy Commission 

(United Nations)L3RD International Bank for Reconstruction and 
Developent (World Bank)IDA International Dev,-1opment AssociationIUCN International Union for Conservation of Nature 
and Natural Resources
LBPDP Lower Burma 

NAS 
Paddyland Development ProjectNational Academy of Sciences (U.S.)
OPEC Organization 
of Petroleum Exporting CountriesPPFC People's Pearl and Fishery Corporation (SRUB)SRECB Socialist Republic of the Union of BurmaUNEC-NFE United Nations Economic Commission for Asia 

and the Far EastUNEP 
 United Nations Environment Program
UNESCAP 
 United Nations Economic and Social C'omission 
for Asia and th*e PacificUN-S-cO United Naticns Educatioial, Scientific and 
Cultural COganization


UNICEF 
 United N,cions International Children's
 
Emerg ency F'und

United StatesUSDA Department )f Agr.cultureWHO 
 World Health Organization (United Nations)
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