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EECUTVE SUMMARY

*Conservation of Biological Diversity in Bangladesh:
Status, Trends and Recommmended Responses’

An Annex of the 1989 Bangladesh
Environment and Naturai Resource Assessment

Studies indicate that tropical forest-associated blodiversity In
Bangladesh is most threctened. Six percent of Hs original terrestrial
habitat remains. Fish diversity remains high, but proposed flood
control activities and mangrove conversion may reduce the
diversity of open-catch fisheries significantly. Approximately 5,000
species of flowering plants, 500 species of fish, and 750 spacies of
birds live in Bangladesh.

Bangladesh has two clalms to biodiversity of global
importance: Bengal tigers and rice. The Sundarbans mangrove
region contains the world's only genetically viable tiger population.
Unique wild and cultivated rice varieties are also found in
Bangladesh.

Biodiversity and tropical forests are vital to the ivelihoods of
ople living in the delta nation of Bangladesh, yst conservatici of

iodiversity faces severe constraints. The subskstence needs of
millions of Bangladeshis for fuelwood, fish, and cash income (a need
that increases exponentially with continuing population growth),
coupled with a traditional attitude that biological resources are free
for explottation, create a climate inimical to sustainable natural
resource development and biological diversity conservation.
Although protected areas (0.8 percent of total land area) hava
been designated, they do not cover all habitat types, and nc
management plans have been implemented. Crop gemmplasm
conservation institutions are weak. Weak support for institutions such
as the Wildlife Circle and the National Herbarum illustrates
underscores the lack of concem for biodiversity. Few efforts are
being made to educate the general public and decision-makers -
about the threatened status and value of Bangiadesh’s biological
diversity heritage.



Bang!adesh has a cadre of dedicated, hard-working and
knowledgeable biologists, foresters, fishery experts, and other
relevant professionals. Policy reform, cocmmbitment to policy
implementation, improved enforcement of legisiation, financial
commitments to wise management of natural resources, and
strengthened institutions may still be able to redress biodiversity
deplstion in Bangiadesh. There are indications of a grassroots{evel
appreciation of biodiversity that can be tapped to build a
constituency.

Primary and supporting action options are outiined. Primary
action priorities are:

— protact the economically and ecologically important Sundarbans
mangrove ecosystern;

— Improve knowledge of the life histories and reproduction of
spacies harvested in open-catch fisheries for evaluating flood
control and imigation impacts;

— policy dialogue on forest product pricing, constraints on private
sector forestry and cther policies relate d to biodiversity
management

~ build wildlifé management capdabilities;
-~ support National Conservation Strctegy process;

— and improve crop gemplasm conservation.
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Conservation of Biological Diversity in Bangladesh:
Status, Trends, and Recommended Responses

by
Janis B. Alcom and Nels Johnson

i, introduction

This report aims to provide an overview of the current
conditions and frends affecting the conservation of biological
diversity in Bangladesh. It is based on literature review, interviews,
and a two week fieldirip to Dhaka, Sylhet, Chmagon%\and Cox's
Bazaar. A list of Indiviuals contacted is appendad to this
document. Information was collected durirygy May-June, 1989. This
study Is an appendix o USAID/BcngIodesh's%nxlrg_nm_em_qnd

. prepared by tha Center for
Intemational Davelopment and Environment of the World Resources
Institute. The Assassment will be used as a background document to
assist the USAID mission in the preparation of its five year Country
Development Strategy Statement (CDSS).

Economic Importance of Biodiversity

Biodiversity and tropical forests are vital to the livelihoods of
people living In the delta nation of Bangladesh. A rich diversity of
native fici1 species are critical 1o the economy and diet of the
people of BanglcJdesh, proviuing approximately 80% of protein
consumed—an important supplement to the rice based diet. Fishery
exports rank second after jute as a source of foreif%n exchange.
Over 70% of rural famliies participate in part-time fishing, and
approximarely 1.7 million paople are directly engaged in
commercial fisheries. The estimated annual production of fuelwood
hac a market vaiue of Us$ 100 million in 1984; estimates of annual
fuelwood production/consumption range to over 8 miillion cubic
meters. Bangladesh hcis been ore of the word's leading exporters
of reptile skins, although over-explotation has led to efforts to
institute a ban on the export of some skins. Management of reptile
and {fog populations could resutt in sustained production of
vaiuable exports. Other minor forest products, such as bamboo and
golpatta (nipa) palm, figure prominantly in local trade. The
substantial fertilizer value of the blue-green algae and other living
organisms in floodwaters that annually renew agricuitural kands has
not been estimated.Genetic diversity important for improving
Bangladesh agricuttural production includes some 10,000 iocal
varieties of rice as well as local varieties of legumes, frults, and
vegetables cultivated for sale and household consumption.
Homestead forest production (based on a wide variety of annual
and perannial specles) contributes between one-third and one-half
of rurai family incomes.
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R.  Biological Diversity Status and Trends

With the exception of several small island states (e.g., Hong
Kong., Singapore), Bangiadesh Is tho most densely populated
country in the world. Nearly 112 million people (most of them in rural
areas) live in the country’s 144,000 square kilomaters, or more than
760 people/kilometer (WRI/IED 1988). The annuai growth rate of 2.7

rcent ks one of the highest in Asia. This extrermne population denshy
as created one of the world’'s most intensely utilized landscapes.

At least 94 percent of the original natural habliat areas in the
country have been altered (MacKinnon and Mackinnon 1986). The
remaining terestrial natural habltats are to be found in the relatively
sparsely populated Chittagong Hills, the Sundarbans mangrove
gzr:sf zone, a few small areas in Syihet, and forest areas near Cox'’s

aar.

The overiap of geographic ranges for indian, Himalayan, and
Southeast Asian biotas contributes to the large number of species
found in Bangladesh. Approximately 5,000 species of flowering

lants (angiosperms) and 1,500 species of vertebrates are found in

angladesh, although dozens of them are threatened, endangered,
or recently extinct (Table 1). Because the data base ks incomplete,
these figures probably underestimate the number of speciles that
are vuinerable to extinction. Endemism is relatively low (i.e., most
species that occur in Bangladesh are also found in other countries).

Table 1. Approximate numbers of species in Bangladesh,
excluding invertebrctes.

Minimal Minimai
Class Total # # Extinct # Threatened
Angiosperms 5,000 ? ?
Mammals 125 10 11
Rirds 750 4 13
Reptiles 124 1 Q
Amphibians 19 ? ?
Fish 500+ ? ?

Sources: Green (1989); Rainboth (1987);
W. Harvey (personal communication 1989)
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Because much of the Bangladesh landscape is so thoroughly
dominated by human activities, this assessment will not look at
biological diversity in termns of biogeographic distinctions, but will
instead provide an overview of biolegical diversity by resource
type. Thus, following a brief overview of landforms and climate, this
section will look at Bangladesh’s forasi-associated blodiversity;
agricultural biodiversity; ard the biodiversity found in freshwater,
coastal, and manne areas.

LANDFCRMS AND CLIMATE

Bangladesh k dominated by one of the world's greatest river
deltas. The Ganges-Padma, Bramaputra-Jamuna, and Meghna
river systems flow through an alluvial plain comprising 90 percent of
the country’s kand area before empiying into the Bay of Bangal.
The topography of these lowlands, sometimes refered to as the
Gangetic Piain, is not entirely fict. Levees, alluvial ferraces,
abandoned river channels, and backswamp depressions refiect the
continuous flux of thase rivers, both on @ seasonal basis, and on a
more peimanent basis as the main channels shift aeross the
landscape. The dlluvial solls are composed of sand, silt, and clay
(Green 1989). Their productivity is largely the result of annual
fiooding and alluvial deposition, and generally not the resuit of an
accumuigation of crganic matter.

Steep, dissected hill tarrains are restricted fo the southeastem
districts of Chittagong and the Chth‘agon? Hill Tracts, and to a lesser
extent the northeastem district of Syihet. The Chittagong Hiiis are
comprised of a series ¢f parailel n'd?es running north- south aiong
the Burma border from southeast of Cox’s Bazaar, into the Indian
state of Tripura, and then reentering Bangiadesh in Sylhet where
they terminate just beyond the border. At their highest, the folded
beit of sedimem%‘.cndsfones, shales, and silistones reach
approximately 1,000m on the Burma border. In Syihet, the ridges are
generally 60-90m above sec level before dissolving into the Sylhet
plain. Bordering the hill ranges on the west are low benchlands with
red, iateritic, siity clay-loam solls.

Climatically, Bangladesh Is characterized as having a tropical
monsoon cliimate with high temperatures, high humidity, and haavy
rainfall in the period between May and October. As much as
6350mm of rain falls in the Chittagong Hills and Sylhet (the avera% Is
2500mm in eastemn Bangiadesh), while precipitation averagss 12
mm along the westermn border with India.
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Most of the annual precipitation occurs during the southwest
monsoon, although some significant thuncer showers occur in Apri!
and May preceeding the monsoon. Cyclonic storms cre cgenarc:lly
associated with the monsoon season as well as the ﬁ:ﬂo just
preceding and following the monsoon, and are an Forfcnf
climatic feature of coastal areas.Temperatures typically range
between 21 degrees C cnd 34.5 dagrees C auring the summer
months. The winter months of November to March are cooler and
relatively dry. Temperatures during this time range from an average
minimum of 11.2 degrees C to an average maximum of 28.9
degrees C, while precipitation throughout the country during the
winter rarely exceeds S50mm.

LAND USE

Tree cover ks found on 19,915 km2, floodlands cover 28,350
km2, ponds, tanks, and ditches cover 9.188 km2, rivers and canails
cover 8,300 km2, wetlands (haors, beels, and boors) cover 4,180
km?2, estuaries cover 1,834 km2, and artificial lakes and Imigation
cunals cover 968 km2. Cuitivatable lond including floodlands is
82,000 km2. Non-urban housing covers 4,000 km2. (Bangladesh
Statistical Yearbook 1986).

FOREST-ASSOCIATED BIODIVERSITY

Before human popuiations In what Is now Bangladesh began
to grow following the widespread introduction of agriculture, it is
reasonable to speculate that nearly all land areas were forested.
The floodplains and lowlands that constitute most of this area were
forested by moist/dry deciduous or sal (Shorea robustq) forests
(Green 1989). In coastal areas with acid-sulphate solls, and tidal
flooding, extensive tracts of mangrove forest were found,
dominated by sund’r (Heritiera fomes), gewa (Excoecqria
¢galiocha), and Golpotia palm (Nypa fruticans) (Snedaker 1987).
In the Chittagong Hills, most areas were forested with tropical
evergreen/semi-evergreen forests including Ripterocamus spp..
Artocarpus spp., Eugenia spp.. and Eicus spp. (Sarker and Fazlul
1985). Finally, in low tasin areas in northeast Bangladesh, wiere the
ground Is submerged during much of the monsoon, freshwater
swamp forest dominated by Bamingtonia gcytanguia and Jrewia
nudifiora were found in scattered areas.

Today, estimates of the remalning natural forest in Bangladesh
total less than 4 percent of the country’s land area (Gittins and
Akonda 1982). An additioral 4-6 percent of the land area is
forested with plantations or substantially degraded natural forest
areas. Whai remain of the natural forest habitats are limited to the
Chittagong Hill Tracts, the Sundarbans, and areas in Sylhet and the
Cox's Bazaar area.
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These habitats are the last strongholds in Bangladesh for many
species, the most prominent of which include the Indian elephant,
Elephas maximus, Bengal tiger, Pantnera tigtis, spotted deer, Axis
gxis, oriental small-clawed otter, cinereg. and the Hoolock
gibbon, Hylobates hoolock (Green 1989).During the last century, at
least a dozen forest-ciweliing vertebrates have oms locally
extinct including the wolf, Canis lupus, two species of rhinoceroses,
Rhinoceros spp. and Didemmocerus sumatrensis, wild buffalo,
Bubalus is, swamp deer, Cervus duvauceli, and Bengal
florican, Eupodotis (Green 1989). In 1979, the estimated
puiation size of the eight species of non-human primates

digenous to Bangladesh was 140,000 (Gren, 1976). Reduction in
forest habitat and Hlegal harvesting over the past decode have
resutted in decreasing populations of these primates, atthough
exact figures are not available.

Since the remaining sal forests, which were once the most
extensive in Bangladesh, have been reduced to such widely
scattered, very small, and highly degraded fragments, it could be
argued that they no longer harbor significant biodiversity resources.
The freshwater swamp (haor) forests are likewise very small. These
haors are, however, used by many migratory bird species at certain
times of the year. They wiil not be further descri>ed in this document.

A. Ticpical Evergreen/Serni-evergreen Forests

The tropical evergresn/semi-evergreen forest (sometimes
referred to as Burmese rainforest) in the eastem part of the country is
where much of the forest-associated bioiogical diversity in
Bangladesh is found. This forest harbors many more species than
does the Sundarbans mangrove and has the highest level of specles
diversity of any terrestrial habitat in the country. The forest Is typically
a mixture of more than 100 species of tropical evergreen and
deciduous trees (de Milde, et.al. 1985). Among the tree species
found in these rugged Chittagong Hill areas are Chapalish
(Anocampus chaplasha), Telsur (Hopea odorata), Civit Swintcnla
fioribunda), Garjon (Ripterocarpus spp.), Narikel (Sterculig glgta)
and Koroi (Albizzia spp.; Rashid 1967). Dense thickets of bamboo
(most often Melocanna barnbusoides and Bambusa tuldq) are also
frequently associated with these forests.

Wildlife associated with Chittagong forest areas is diverse, but
increasingly rare, particularly the primates and camivores. Primates
include the slow loris (Nycticebus coucang), the capped monkey
(Presbytis pileatus), rhesus macaque (Macaca mulatta), and the
hoolock gibbon (Hylobgates hoolock).
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At present, the tiger (Pantheraq tigris) may already be locally extinct
in these forests, and the leopard (Panthera pardus) ks threatened
(Green 1989). Several smaller cats including the leopard cat (Felis
chays), ciouded leopard (Neofelis nobulosa), marbled cat. (Eelis
mamorata), and tho ?olden cat (Eeiis temminckD that inhabtt these
forests are cll thought to be endangered or threatened. Three
specias of bear are thought to inhabit the hill areas including the
Asiatic black bear (Selenarctos thibetanus), the Malayan sun bear
(Helarctos malayanus), and the sioth bear (Melursus ursinus).

Several civets are aiso found in these areas.

Large hoofed animails are increasingly rare in the diminishing
forest areas of eastem Bongladesh. The gaur (Bes gaurys) is
intemnationally endangered, and the benteng (Bos benieng), ond
the serow (Cgpricomis sumatrensis) are listed as endangered In
Bangladesh. The serow is, however, reported by some to be
relatively cormmon in some remote areas of Chittagong Hill Tracts..
The wild buffalo (Bubalus bubgilis) is believed to be axtinct. Two
deer species are still relatively common, the spotted desr (Axls gxis)
and the barking deer (Muntiacus muntjak), while the hog deer (Axis
porcinusy, and the sambar (Cernvys unicolon are less common. The
wild boar (Sus scrofq), Is reported to have become Iincreasingty rare
in many areas where it was previously plentiful.

Wild Indian elephants (Elephas maximus), once common to
most forested areas in the country, are now on the verge of
extinction in Bangladesh. Although there are various estimates of
the elephants remaining, it appears that no more than 150 are
resident in Bangladesh, with an indeterminate additional number
crossing back and forth along the border with Burma. One group of
approximately 32 resident elephants is isoidted in the Chunati
Wildlife Sanctuary in southeast Bangladesh. Few management
options are available, and discussion centers on capture and
domestication for use by the Forest Department (Woodford, 1988).
Only the relatively undisturbed forest areas at Sangu in extreme
southeast Bangladesh and forests in the Kasalong reserve forest
appear to have enough habitat avaliable to sustain an elephant
population.

Many of the 28 species of bats relpor?ed for Bangladesh are
found in the Chitagong area. Several porcupine, squirel, shrew, rat
and mice species occur in the region, although it is difficult to
gauge the popuigtion status of any of them.



Avifauna in the Chittagong area is veried. Many of the 750

cies in Bangladesh can be found in the Chittagong area. While
most of the 13 bird species listed a: threatened or enaangered are
wetiand birds, the continuing diminution of forest habitats is
contributing to the declining abundunce of a number of woodland
species including the peccock pheasant (Green 1989). Bird species
that are entirely arboreal and frugivorous (frult eaters) are especially
vulnerable, such as the green pigeons, including the magnificent

green imperial pigeon.

Among the reptiles iiving in the Chittagong forest areas, several
are listed as threatened or endcaingered. The Indian python (Python
molurys), once common throughout the area is now considered
vuinerable (Green 1989). Several turties in the area may also be
threatened or endangered.

While sacred gardens are not maintained in Musim-dominated
cH:ir"e195, Tey have been reported from tribal areas in the Chittagong
racts.

The forest-associated diversity in CHT and Sylhet has decreased
over the past fifty years due to widespread and nearly continuous
disturbance. The disturbances were especially severe with timber
extraction during Worid War Il troop movements and during the
period following the War of Liberation (1971 - 1973). In the CHIT,
another major disturbance followed the construction of Kaptai dam
(late 1960s), which displaced tiibals from approximately 40% cf their
best agricuttural land. This made them resort *o using more
extensive tracts of agricutturally-marginal forested lands, which
contained tropical forest associated diversity, thereby disturbing the
balance of indigerious land-use (A.S.S. 1984, Burger 1987).

in addition, Forestry Department harvest procedures commonly

involve ciear cutting followed by buming and then pianting of single

ecies plantations. In recent years there has been an emphasls on
short rotation species. Plantations of short iotation species support
even less wildlife and plant diversity than do long rotation piantation
plots. Wildlife is severely affected by the replacement of natural
forest and long rotation mixed hardwood piantations by short
rotation monoculture plantations, which provide a sterlle habitat for
many of the species formerly there.
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in the areas deforested for tea plantation development, *hot
slopes” (south facing hill siopes that cannot be planted in tea)
support a very depauperate association of weeds and sun grass
(imperata sp.). Nonetheless, on some tea plantations, one finds
scattered secondary forest patches that continue to support birds
(such as the red jungle fowl, and migratory tree-nesting and
frugivorous birds) and other forest-associated wildiife.

B. Sundarbans Mangrove Ecosystem

The mangrove-dominated Ganges delta is one of the largest
single tracts of mangrove forest in the world. Except for parts of the
Ch o?ong Hills, it Is also the only area in Bangladesh with significant
natural habitert for wildlife. intersected by a complex network of
tidal waterways with varying degrees of salinity, the Sundarbans is
home to several globally endangered spacies including the tiger
(Panthera tigris) and the estuarine crocodile (Crocodyius pPOrosis).

Covering approximately 5,770 km2, the Bangladesh
Sundarbans is a unique and highly productive wildlife habitat
situated at the interface of the Ganges and Brahmaputra
watersheds to the north, and the Bay of Bengal to the south
(Woodford 1988). Reaching nearly 80 kilometers iniand from the
seq, the Sundarbans ecosystem is found along a nearly 200
kilometer stretch of the Indian state of West Bengal and
southwestem Bangladesh. It constitutes nearly one-half of the
reserved forest iands in the country administered by the Forest
Department (Das and Siddiqi 1985).

Mangrove forests are salt-tolerant ecosystems ge: wrally
flooded with brackish water during high tides. Within the
Sundarbans ecosystem, about two-thirds of the area is solid land
while the remainin% third consists of rivers, channels, and other
watercourses (UN/ESCAP n.d.). Large volumes of freshwater from
inland rivers mix with tidal incursions from the sea In this area, which
dominates the regulation of mangrove forest ecosystems.

Because of the saline conditions, the forest fiora of the
Sundarbans Is not diverse. Forest areas are dominated by a few
spoecies, most notably sund’ri (Heritiera fomes), gewa (Excoecaria
ggaliocha), goran (Ceriops decandrQ), keora (‘ggnnargﬂg
and nypa or golpotta palm (Nypa fruticans). An additional 25
species are reiatively common, but considerably less frequent in
occurence (UN/ESCAP n.d.). Fores: areas in the eastem and
northem parts of the Sundarbans, which are better supplied with
fresh water, are richer floristically than the more saline areas to the
west and south.
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The fauna of the Sundarbans, however, ks relatively diverse.
Unfortunately, wildlife in the areaq, like that in the Chittagong Hilis, is
under mounting pressure from overexploitation and habttat
degradation. H is the most important habitat left for the long-term
survival of the Royal Bengal tiger, Panthera tigrs, and the estuarine
crocodile, Crocodylus porosys (Seidensticker 1987).

Of the forty mammal speciles known to have occumed in the
Sundarbans at the tum of the century, five are now extinct: the
Javan rhinoceros (Rhingceros sondaicus), wild buffalo (Bubglus
bubalis), swamp deer (Cervuys duvauecl, gaur (Bos ,and
the hog deer (Axis potcinD. The tiger popu n is estimated to
range between 350 and 600 Individuals. This population ks the
largest left in a natural environment, and may be the only wild
population that is “geneticaily secure® (Woodford 1988). Although
an average of 22 people a year have been killed b¥ tigers since
1948, only five declared man-eaters have been shot by the Forest
Department under provisions of the 1973 Wildlife Act that allows for
the control of man-killers (Woodford 1988).

Other large mammails found in the Sundarbans and their
estimated populations include the spotted deer, primary prey for
the tiger (Axis axis; 40-80,000), wild boar (Sus scrofq: 20,000), smooth
indian otter (Luira perspiciliata; 20,000), and the Rhesus mricaque
(Macaca mulatta; >40,000). It should be noted that these estimates
are very much in the reaim of guesswork (Woodford 1988). It should
also be noted that these populations are effectively isolated and
not open to genetic exchange with other populaticris.

Reptiles aie an important part of the fauna in the Sundarbons
and total at least 35 species. Several of them are thieatened or
endangered including the estuarine crocodile (Crocodylus
Indian python (Python molorus), and several species of turtles and
monitor lizards (Green 1989; UN/ESCAP n.d.). The mugger crocodile

lus palustrs) Is now extinct. Five marine turties are thought
to frequent the Sundarbans coast. Eighteen species of snakes are in
the area, more than half of which are venomous including the kirng
cobra (Ophiagus hannah), spectacled cobra (Ngja nQja), three

vipers, and six sea snakes.

650 species of birds have been recorded in Bangiadesh, and
another 100 species are probably present (Harvey psrsonal
communication 1989). At least 186 specias are known to occur in
'Etée Sunc]iggtggms, including 95 speciss of waterfowl (mostly migratory)

reen .
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Several of the more notable of the 38 species of raptors include the
magnificent and relativaly common white-bellied sea eagle
(Halioeetys leucogaster), Pailas’s fish-eagie (Haligeetus
leucoryphus), and the very rare grey-headed sea eagle

(chthyoph ichthyaetys). Atleast nine of the dozen kingfishers in
Bangladesh frequent the area. Mumerous wading species of
herons, egtets, storks, sandpipers, and curiews can be seen on
sandbanks and waterways (Green 1989). Woodiand birds in the
Sundarbans include woodpeckers, barbets, drongos, mynahs,
minivets, and babbilers.

Integral to the ecosystem Is the diversity of fish and crustacea
found in area. These species will be discussed in the section on
freshwater, coastal and maring diversity.

The Sunciarbans area biodiversity Is threatened by industrial
poliution frcm upriver, shrimp-pond conversion projects
overharvesting of timber (Biower 1985), and decrease in freshwater
flushing sc necessary for the reproduction of many species.

FRESHWATER, COASTAL AND MARINE BIOLOGICAL DIVERSITY

Watiands are a major compnonent of Bangladesh. At least 50%
of the country can be ciassified as wetland during part of the year.
Weatlands include rivers, streams, shallow freshwater lakes and
marshes replenished by annual floodwaters (haors, baors, and
beels), water storage reservoirs, seasonally flooded cuttivated plains,
fish ponds, and mangrove swamps (see Sundarbans forest
described above) — a total of between seven and eight million
hectcares (Scott and Poole, 1989). These wetlands provide critical
habitat for birds and ducks as well as for fish and other aquatic
biota. The Sylhet haors are on the migration ay of Siberian ducks
and geese which feed in Bangladesh wetiands between October
and March (Kabir, 1989). A recent review of Asian wetlands (Gcott
and Poole, 1989) and a directory of Bangladeshi wetiands (AWB,
1989) includes further detail on the Bangladeshi wetiands and the
biodiversity they support.

Rivers are the dominant feature of the Bangladesh landscape
Much of the country Is comprised of the deltas of the three major
river systems, the Ganges-Padma, the Brahmaputra-Jamuna, and
the Meghna. In all, there are more than 230 major inland
waterways, most of them tributaries or distributaries of the three
rajor river systems (Bangladesh Bureau of Statistics 1987).
Bangladesh has some kilometers of coastline along the Bay of
Bengal (Library of Congress 1980). Nearly 1,800 km2 of the
Sundarbans ecosystem is comprised of river channels, estuaries, and
other watercourses.
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Tropical fish communitties are, in general, highly diverse and
Bangladesh is no exception. Estimates on the number of fish species
found in Bangladesh vary widely. Rainboth (1987, personal
communication 1989) estimates there are well over 500 fish specias
in the freshwater, estuarine, and coastal waters of Bangladesh. This
does not include species from forest rivers and streams in the
Chittagong Hills, which are largely undescribed. By comparison,
only 250 species are known to inhabit the entire Mississippi basin
(Rainboth 1987).

Fish species known or sus&?cted from the estuaries of
Bangladesh come to nearty 400 species (Rainboth 1987). Not ali of
the species are permanent residents of the Sundarbans and other
estuarine areas. Many are freshwater fish that use these habltats
temporarily during periods of peak runoff, spending most of thelr life
cycle inland. Other species spend much of their iife cycles in
offshore waters, but depend on the use of mangrove forests for
nursery areas. Because of thair importanca to fish species that
spend most of their lives in otiher waters, the aquatic habltatls of the
Sundarbans and other estucrine areas are essential to the
productivity of both inland and coastdil fisheries.

Among the 83 fish families found in estuary habltats in
Bangladesh are the Requiem sharks, Campet sharks, Hammerhead
sharks, Swordfishes, Stingrays, Eagle. rays, Guitar fishes, Ladyfishes,
Tarpon, Bonefishes, Freshwater and Moray eels, Pike congers, Snake
eels, Hemings and Shads, Anchovies, Featherbacks, Lizardfishes,
Milk-fishes, Carps, Sea-catfishes, Freshwater-catfishes, Needlefishes,
Halfbeaks, Baracuddas, Gouramies, Halibuts, Tuna and Mackerails,
and Soles. A compiate list of these species is found in Rainboth
(1987). Various species of prawn, lobster, crabs, and shrimps
contribute to the diversiity of crustacaa found in estucarine habltats.

Some sources indicate that as much as 90 percent of the fish
caught in Bangladesh comes from inland, or freshwater habltats
(Library of Congress 1980); others suggest the inland fish catch to be
closer to 70-75 percent of the total (Bangladesh Bureau of Statistics
1988). Somewhat over 100 species of strictly freshwater species
have been identified in the inland river systems (Rainboth 1987), but
this is certainly an underestimate due to the fact that rivers in the
Sylhst and Chittagong areas have not been systematically
sampled, and that sampling in other areas has been biased toward
collecting commercial fish species (Rainboth 1987).
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Little information could be found on the marine fish species in
coastal Bangladesh. It is known that many frequeni estuarine areas,
including the Sundarbans for periods of ‘ime, most notably for
nursery purposes.No information was avallable on the status of open
water marine fish species in the northem Bay of Bengal. it appears
that offshore fishing by Bangladesh and trawlers from Thaiiand and
india does not fully expiolt marine resource base at present.

The only coral reef area is found about 8 km from the
southermost extremity of Bangladesh surrounding St. Martii’s iskand.
Although scientific knowledge of the area ks limited, it ks beliaved to
be a submerged ree’ (Wells 1988). Shell and cora!l coliection, for the
tourist trade in Cox’'s Bazaar, has apparently destroyed parts of the
reef, and sewage effluents, dynamite fishing, and recreational

ressures also are contributing to its degradation (UN/ESCAP n.d.).

t. Martin’s Iskond has been proposed as a marine park, in part
because tt Is an important nesting area for the olive ridley
(Lepidochelys olivaceq) and green turties (Chelonia mydas), and
an important wildfowl wintering area (Wells 1988).

Whille the effects of hurncn activity on habitat loss and the
erosion of biological diversity are readily apparent in ferrestrial
environments, human impacts on aquatic resources are much less
visible (Rainboth 1987). Many of the impacts that affect terrestricil
diversity also damage the habitat for fishlife in the inland and
coaostal waters. Such activities including agrochemical and sawage
golluﬁon, imgation and flood conirol projects, deforestation, sittation,

oulder harvesting, and the loss of “terrestrial” wiidiife that interact
with the aquatic ecosystems dill contribute Yo changes in the
diverstty and productivity of fisheries that are such a vital part of
Bangladesh’s economy and diet.

AGRICULTURE-ASSOCIATED DIVERSITY

Bangladesh’s landscape Is primarily agriculturally manage:d.
Diversity in this landscape includes crop gemplasm, livestock
genetic resources, and the species and communtties of wild animais
and wild plants adapted to agricultural regimes. it was estimated
that some 60 to 70 specles of wild plants could be found in an
caverage hectare of cultivated land, albelt often in small
populations. Agricutture-associcted wild ies are found in rice
fields, in homestead orchard-gardens (a.k.a. ‘villkage forests®), along
roadsides and bunds, on riverbar..s, at the edges of ponds, in the
marshy low areas In haors/beols, in the secondary growth
associated with "hot slopes’ of newly opened tea plantations, and in
fhe) t\:i'bclly-mcncged secondary growth used to support pan (Piper
sp.) vines.
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As part of the Gangetic Plain and Southeastern Asian center of
variation, Bangladesh has been home to gemmplasm resources of
some of the world's most important crops: pigeon peaq, eggplant,
sugarcane, mango, rice, bananaq, citrus, yam, taro, tea, cotion, and
sesame.|BPGR priorities for crop germplasm conservation in this
region are: okra, eggplant, cucurblts; citrus, banara, mango, jute,
onion, garlic, grain legums, sweet potatoes, and oll seed
Brassicacede (Arora, 1989). Agricuttural conversion of kands,
modemization of agricutture, and adoption of moden varieties has
contributed to the depletion of these resources upon which future
agricultural advances may well depa:d. The degree of genetic
erosion Is not documented. Knowledge of the status of most
gemplasm rasources is limited. The status of rice is best known.

Eighty percent of Bangladesh cropped land is planted in rice in
four distinct growing seasons. Surveys indicate that 32 percent of the
rice currently planted Is of modem varieties (MV). The remainder
are traditional varieties or improved traditional varieties. indications
are that the area under MV is expanding. An upazila by upazila
survey in 1980 compiled a list of 10,000 traditional cultivar names.
Based on a cursory examination of that survey, researchers at
Bangladesh Rice Research Institute (BRRI) estimate that there are
10,000 varieties of rice being planted in Biangladesh. These include
particularly interesting fragrant rices, salt-tolerant rices, ar. =
deepwater rices. In addition, wild and weedy rices of genauc
imporiance, some of them of limited distribution, are found in
Bangladesh.

Livestock and forestry genetic resources are not well
documented. The red jungle fowl, ancestor of the modem chicken,
Is native o Bangladesh, but populations are diminishing. The
mithan, a domesticated gaur, is kept by hill tiibes in the Chittagong
Hill Tracts, but the status of those populations is unknown. The
mithan has been used to crossbreed with cattie in Bhutan to
increase their size and butterfat content of the milk, and is of
potential value for genetic improvement of cattie in the tropics
(NAS, 1983). Other native livestock and wild relatives (such as gaur,
wild buffalo) are also becoming rare or are already extinct within
Bangladesh.

Virtually nothing Is known of the soll fauna and microorganisms

important to agricuitural production. Nor are insects, outside of
maijor pests, well described.
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Institutional Players: Mandates, Capacity and Funding

Biodiversity depletion is not yat perceived as a mcior issue in
Bangladesh, and as a consequence the institutional base for
biodiversity management is undeveloped. Institutions for gathering
information abount the status of biodiversity exist, but they are
underfunded. There ks no central coordlnaﬁn?obody to direct the
blodiversity research activities of these institutione. Nonetheless, there
does exist a small core of qualified and dedicated individuals
capable of gathering information and developing bi~diverscity
management plans if given the opportunity. No public institution
has a significant mandate to manage or conserve biodiversity.
There are no major NGOs or other pilvate sector institutions devoted
to biodiverstty concems. Conservation of biodiversity requires that
long term planning be institutionalized as biodiversity-related
institutions are strengthened in other ways.

INSTITUTIONS THAT AFFECT BIODIVERSITY

Public Sector

The same institutions that affact the implementation of any
type of policy or program affect blodiversity conservation. For more
information on important GOB institutions with a role to play in the
conservation of biodiversity and natural resources management,
see separate appendices on instituticns and NGOs.

v Or

Tea plantation owners probably representi the only private
sector group Interested In wiidlife maintenance. Together they
manage a large block of Sylhet land (several hundred thousand
acres) bordering Bangladeshi and Indian forest lands. They are
currently de facto primary stewards for biodiversity in the Sythet
region. They are organized into clubs an( | have an interest in birding,
hunting, and other wildlife reiated sports rather similar to British
gentry). They do not have, however, a formal club dedicated to
wildlife sports. It was estimated that 100,000 acre of tea plantation
ionds could be dedicated to forested corridors for wildlife to move
between forest department lands. If tourlsm and hunting were
encourodged in Sylhet, it might be profitable for tea plantations.
(Wild bird and venison command high prices.) Land use constraints
on leased govemment ‘ands and constraints on private forestry
curentiy limit actions by this privane sector.
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The private sector concemed with harvest of aquatic diversity
(fish, shrimp, crabs, frogs, etc) was not contacted as part of this
limited assessment. Their concems and opportunities for activities
with them are not explored here, but should be considered by those
Flanning biodiversity activities.

SPECIFIC INSTTUTIONS DIRECTLY INVOLVED IN CONSERVATION AND
MONITORING OF BIODIVERSITY

Crops

The Bangladesh Agricuttural Research Council (BARC) s
currently considering actions to meet the need for national crop
gemplasm security, but there s as yet no national crop gemplasm
consarvation system.Major activities in crop gemplasm
conservation are camed out by severai institutions responsible for
specilfic crops (Bangladesh Rice Research Institute, Bangladesh Jute
Research Institute, Bangladesh Tea Research Institute, and the
Sugarcane Research and Training Institute). In addition, Bangladesh
Agriculture Research Institute (BARD has responsibility for ali crops
not covered by crop-specific institutions.

The Bangladesh Rice Research Institute (BRRI) is a
compardatively strong research institution nked with IRRI. In 1985, the
BRRI germplasm bank moved into a modem facility buitt with
assistance from JICA. The facllity includes short term storage (20-22
degrees C) for active collections and medium term (0-5 %ees C
storage units to acr:omodate 10,000 accessions of base collections.
BRRI currently holds 5,000 accessions of rice, and researchers
indicated that probably 4-5,000 more accessions would give them a
good representation of Bangladesh'’s rice resources. The actual
number of varieties covered by existing accessions is not known, but
some duplication Is likely.

IRRI has expressed concem that Bon?lcdeshl rice germplasm
collections are still incomplete. IRRi annually sends one scientist to
lead a four week national collecting expedition. Duplicates from
collecting expeditions in Bangladesn are deposiied in BRRI. A
computerized database system is under development. Cumrently
four sclantists (no PhDs) are working with germplasm conservation
and evaluation. BRRI has sent Bangladeshi researchers to IRRI for
training in germplasm conservation. The director felt that they
needed more beople working in evaluation. It has been proposed
that the BRRI germpiasm conservation unit be separated from the
plant breeding unit and be given better funding.
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At present, coilection eftorts are severely limited by lack of travel
support and vehicles. It appeared that there were no specific plans
to cover the costs for maintaining the new facillty (interviewee
stated that it depended on having people interested in germplasrn
involved in the annual budget process). Back up generators were in
place, but voltage regulators were only being used on a few of the
storage units. The gene bank building contains fecilities for
quarantine, drying, and fumigation. Land Is avaliable for the
growing and evaluatinyg of accessions. A small tissue culture lab is
also part of the facllities.

ERRI makes no effort to monttor the status of wild rice
popuiations or frends in loss of traditional varieties. No in situ reserves
are maintained or planned. Ex situ banking is their only response to
the need for germplasm conservation.

The Bangladesh Jute Research institute begen operating a
large gene bank with medium (14 degrees C) and long tarm (-20
degrees C) storage unlits in 1982.Capachy Is 100,000 accessions.
Sugarcane and tea collections are maintained in living clonal
collections ir. their respective institutes.

The Genetic Resources Division of the Bangladesh Agriculture
Research institute (BARI) (physically adjacent to BRRI) has been
charged with conserving the gemplasm of 156 crops (not including
cultivated fruit trees, estimated at over 60). Systematic collections
were begun after the division’s establishment in 1983. They curently
have 1,125 accessions from 56 crops. Their major focus has baen on
collection and evalugation of pulses. GTZ funded the instaliation of
one long-term cold storage walk-in unit with back up ?enercﬂor and
dehumidifier. A medium term walk-in unit supplied by IBPGR remains
unassembled due to a iack of some parts (which IBPGR reportedly
refused to supply). The core staff of the Genetic Resources Division
includes five scientists and ten support staff. The budget varies from
year to year. BARI's Senetic Resources Division ks quite weak
despite its possession of a long term storage unit.

toc! G

Facilities dedicated to conservation and evaluation of livestock
and fish farm genetic resources were not vistted. Reportedly they
are, as in most countries, less wall developed than those for crop
gemplasm.
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Wild Piont and Animal Biodiversity

Institutions concemed with wild plant and animal diversity are
Hkewise weak despite a cadre of well-trained biclogists who are
ready to do significant work if funded. The National Herbarium, the
National Botanical Garden, and the Ferestry Research Institute are
the main entitiez Involved in plant conservation. The Zoology
Department of Dhaka University is the major enttty involved in animal
conservation.

During the British colonial period, information on the plant
diversity was not maintained by any institution situated in the
current borders of Bangladesh. The National Herbarum in Dhaka
was established in 1970 when Bangiadesh was still part of Pckistan in
order to carry out ¢ five year Botanical Survey. Following the 1971
War of Liberation, the interrupted survey was renewed as the
Botanical Survey of Bangiadesh. BARC, the umbrella agency under
which the herbarium is cumently administered, issued a five year
contract to tne herbarum and grovided it with a rented house for its
coliection. In 1989, they are still housed In a rented buliding which
accommodates twenty cabinets and 100,000 specimens (no
bryophytes, algal or fungal coliections). There are no air
conditioning units or dehumidifiors, and insect infestation prevention
Is difficult to achieve under current conditions.The Ilbrcr¥, of critical
importance for the work of an herbarium, is very small. Thus, the

hysical facllites, and the collection tself are poor for a national

erbarium. Curent annual budgst for salaries, field trips, and
maintenance is at the level of one million Taka per year.
Intemational activities are minimal. Specimens are exchanged wiih
Edinbuigh, Calcutta, and Kew. Five to ten botanists from other
countries visit the Bangladesh National Herbarium each year.

The staff is well trained and dedicated. At present, there is no
director, because there is no one qualified to take the position who
Is willing to give up his/her cument position. There are approximately
:ne?r c:ic| ive plant taxonomists in Bangladesh today, and ten students

qining.

The Flora of Bangladesh, in preparation since 1971, has

roduced 36 fascicles coverin%ct)lg families (the smailest famliies).

he flora itself inciudes some 5,000 angiosperm species in 186
families. In addition, the staff of the herbarium have published
numerous articles (muny of them In the Bangladesh Joumal of
Botany) as weil as books including The Aquatic Angiosperms of
Bangladesh, Fibar Plants of Bangiadesh, Timbar Plants of
Bangladesh, the Medicinal Plants of Bangladesh and others.
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A tentative list of 30 enc angered species has been drawn up, but
no fieid studies have been done 1o assess population skzes and
status due to insufficient funding. The herbarium has no vehicle, but
ten collecting trips are camied out each year. Constraints to
collecting and montitoring the fiora also include civil unrest in the
Chittagong Hill Tracts, the least botanized part of the country. The
herbanum is, however, inltiating an ethnobotanical studies program
in anticipation of eam tensions in the CHT so that botanists will be
abie to coliaborate tribails to document the flora and its utility.

The acting director identified three priortias for the herbarium.
Most important ks iIncreased training of plant taxonomists to carry out
the work. Second & public educdation in conservation and the
implementation of a conservation strategy. Third Is an inventory of
the economic and ecological uiility of the Bangladesh flora,
hcludci)r:jgeconﬁnued taxonomic research to complete the Fiora of
Bangladesh. in order to achieve thesa goals, the herbarum and
ODA (British Overseas Development Agency) have submitted a
proposal for a project to stre n the herbarium over a five year
Eenod. The project, submitted to the Ministry of Education through

ARC, ks still under consideration by the Bangladeshi govemment
(Secretaiy of Forests was looking at it and then {t Is destined to travel
to the Planning Commission, then GOB wiill submit a formal proposal
to ODA), wlllinclude a pemanent bullding, a library, staff training,
and a vehicle. The fate of this proposal hinges on the Forest
Despartment’s willingness to allow the herbarium to bulld an
maintain a pemanent building at the National Botanical Garden
(analyzed below) that the Forest Department operates. Speculation
has it that the Herbarium and Botanical Garden may well be
placed under the proposed Ministry of Environment that could be
aftacned to the Ministry of Agriculiure or to Science and
Technology under the Ministry of Education.

The Netional Botanical Garden functions as a recreational
area under the Forestry Department management. Visitor numbers
range from 1,000 per day in the summer 10;20,000 per day In winter.
Budget, including salaries, Is approximately 2,500,000 Taka per year.
The garden is not managed as an extension, research, or ex situ
conservation unit. it produces no publications and has no
classrooms. It was established in 1963 and covers an area of 208
acres. The British contractor who planned the garden’s
development in 1963 included plans for facllities for camying out
educational and conservation activities. Curently efforts are being
made to have those faclitties constructed as an affemative to
accepting the Herbarium’s move. If current activities are any
gdi%miogé;f'f is unlikely such facllities would be properly utilized by

arden .
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The Garden contains 730 species, primarily exotics. Individuals from
a few endangered tree species have been planted on garden
property. it does not exchange materials with other national
gardens. Police are cumently encamped on the Garden ?rounds to
protect workers who are attempting to bulld a dlke to protect the
Garden against floods. The flood of 1988 destroyed many of the
Elanﬁngs, ncluding the medicinal piant garden. Neighborin
ndholders are vigorously opposing the construction of this dlke.

The Forestry Research Institute at Chittagong is also a major
institution concemed with botanical diversity, primarily forest trees
and bamboo. FRI's major client is the Forestry Dept, but NGOs and
g’tgp/ aper industries are also clients. FRI was supported by USAID i

1950s and 1960s, and FRI has developed Into one of the premier
research institutions in Bangladesh. it has a good sized, capable
and dedicated professional staff who are concemed about the
depletion of forest biodiversity. The FRI Master Plan includes
germmplasm conservation as one of its objectives, but funding for this
activity has been limiied.

Ex-situ conservation efforts include a four hectare plantation of
seven endangered free specles, nursery propagation of
endangered tree species, a major bamboo garden (.5 ha)
containing 29 species (some of which have yet to be identified)
including 42 genotypes of 12 species which have different
genetically determined flowering times, an arboretum, an
arboretum of cane, and a 2 acre medicinal plants garden. Ex sttu
conservation efforts are limited by the availabillity of land.The
Forestry Department has not given them appropriate land for ex sttu
plantings (e.g., last year it offered them a plot on Indian border in
Chittagong Hill Tracts (CHT) that they are unable o monttor due to
restrictions un travel in CHT). FRI needs land near Chittagong on
which to build an ex situ conservation center. FRI herbarium
contains 10,000 specimens of timber species. A wood sampie library
Is also maintained. There are plans to publish a Forest Flora of
Bangladssh; a checklist of forest flora has been completed.

The University of Dhaka and Chittagong Unive stand out as
institutions involved in zoological surveys. Husaln has aocumented
the history of wildlife conservation in Bang!adesh and provided a
bibliography of major works on the taxonomy, status and distribution
of wildlife in Bangiadesh (Husaln, 1986). Cumently, the University of
Dhaka ks involved in two major projects: migratory ducks of Sylhet,
and an inventory of the wildlife of Chunati Sanctuary near Cox’s
Bazaar. Thesa types of regional studies are badly needed. The
Wildiife Society of Bangladesh and the Bangladesh Bird Preservation
S?gigfykcre both housed In the Zoology Department of the University
of Dhaka.
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A 200 does exist in Dhaka, but its effective function ks limited to
public exhibltion (i.e., no effective ex situ conservation function).

A survey of the status of the birds of Bangladesh by interested
individuals Is nearing completion (Wiliam Harvey personal
communication 1989). There has been no field-based national bird
list, but the ongoing survey, begun in 1971, is based entirely on
confimed field sightinas. Findings indicate that previous workers
have significantly underestimated the avian diversity of
Bangladesh. Sightings have been entered into a computerized
data base and publication is expected in the near future. To date,
some 650 species of birds have been identified and another 100

cies are strongly suspected of being present. In oddition,

hittagong Hill Tract species are not well documented due to

restrictions on travel in that area. The Forest Denartment, the Aslan
Wetland Bureau of the Institute for Advanced Studias of the
University of Malaysia, and the Nature Conservation Movement of
Bangladesh recently inttiated an effort to improve Bangladesh'’s
status as the least well known area in Asia in regard to wetiands and
migratory waterbirds (Bakewell and Howes, 1989).

Apparentiy, institutions dedicated to fish diversity are relatively
weak based on this brief assessment. Most fishery institutes
emphasize improving production of a few taxa. Taxcnomic work
and fish reproductive studies are poorly supported beyond the
limited purview of aquaculture research institutions. One institution
recommended for its dedicated staff and basic collection is the
Chandpur Freshwater Fisheries Institute on the Maghna River.
Chittagong University includes a unit dedicated to marine fisheries
that was recommended as an institution capable of research into
marine diversity.

There are no outstanding collections of fish specimens and
limited taxonomic work has besn done. Identifications are often
based on natural history work done decades ago by one indian
scientist. This basic lack of taxonomic knowledge severely limits
one’s ability to camy out the fish distribution and life history surveys
that are essential for monitoring the status of fish biodiversity. In
addition, few Bangladeshi researchers are trained in camying out
research to monttor fish migration, reproduction, and population
dynamics. The species of open catch fish fry industries and open
catch fisheries are ty known. The lack of basic taxonomic and
ecological research, and any strong institutions that support that
type of research, make it impossible to assess accurately the impact
of new technologies, flood control structures, and pollution upon the
remarkable fish diversity of Bangladesh.
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Eorests and Wildlife

The Forest Department is charged with canying out wildlife
management as well as forest management. In 1989, soon after this
assessment was completed, a separate Ministry of Environment and

Forests was established. it is not known to what degree this will
influence the institutional aspects of wildlife and forest management.

(See separate appendix on forestry for more information on the
institutional structure and capacity of the Forest Department; the
foliowing comments are specifically related to the Forestry
Department’s mandate and capacity 1o manage and -monltor the
biodiversity of plants, wildlife, and fish. That capactity is, however,
relsfh%c'i to the structure and functioning of the Forest Department as
a 2.)

The Forest Department is designed to operate as it did during
the British colonial period. Forests are categorized as : 1) reserve
forests (all activities reguicted by Forest Dept.); 2) protected forests:
(a few activities prohibited but collection of frewood ks pemitted),
3) unclassified state forests (originally the natural mixed forests, no
activity prohibited). The extent and management of these lands is
elaborated upon in the NRA forestry section. There is no institutional
unit designed to monitor and protect populations of natural forest
species. Nor are management regimes designed to ameliorate the
impact of logging on natural forest species.

The Forest Department’s mandate in wildlife mcnc%;menf can
be traced to the 1973 Wiidlife Protection Act that led to
establishment of the Wildlife Circle, one of seven °“circles” under the
Chief Conservator of Forests. A Wildiife development scheme was
included in the first Five Year Plan that ran through 1977.The Two
Year Plan (1977-1979) also included the Wildlife Circie development
scheme, as did the second Five Year Pian (1979-1983). The
govemment, however, did not provide sufficient funds for the
Wildlife Circle to undertake activities. In 1983, the Wiidiife Circle was
eliminated for the third Five Year Pian (1984-1989). Currently, there
are plans to revive the Wildlife Circle in the fourth Five Year Pian.

In June 1989, the Forest Department was drawing up a new
organogram that situates the Wildlife Circle within a new
Environment section within the Forest Department. Environmental
Divisions (equivalent to District Offices) that function as field offices
to camnry out programs would be located under the Wildiife Circle.
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The Wildiife Conservator, would be freed of his/her administrative
duties and dedicate 100 percent of his/her time to wildlife
management programs. The previous Wildlife Circle includecd 112
staff; plans are to add 27 more people to give the new Wildlife
Circle a staff of 139. At present, however, only one person with
substantial administrative duties deals with matters reiated to
M(I;Jrltife: a Senior Research Officer assigned to wildlife management
matters.

in addfition to its mandate to manage wildiife within forested
lands, the Forestry Dept is also charged with administering and
managing the protected areas system established under the Wildife
Act of 1973 (described in Greene, 1989). The system includes
national parks, wildiife sanctuaries, and game reserves. (Map of
areas and their names is attached - reprinted from Greene, 1989.)
National parks (four) are primarily recreational arecs in areas of
scenhic beauty. Wildlife sanctuares (seven) are areas where hunting
is prohibited and wildlife maintenance s paramount. Game
reserves (one) are maintained for wildlife protection atthough
huntin? permits are available. The existing protected areas officially
cover 117,579 ha (0.8 percent) of total land areq, bui they do not
represent a full range of the habitats present in Bangladesh. The
Wildlife Advisory Board, established in 1976 to approve major wildlife
and protected area management decisions, has been inactive for
several years. It Is unclear how proposed wildlife reserves are
recelving official recognition at present. No development or
management plans have been Implemented for any of the
protected areas.

None of the protected areas (Figure 1) are tied into
intemational networks, such as the Man and the Biosphere (MAB)
Biosphere Reserve program, or UNESCO's Natural World Heritage
Sites, or Wetlands of Intemational importance.
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POUSH
List of Notified and Propoaed
Protected Areas in Bangladesh

Locations are Shown in attached Map)

Name of Area

Natienal Parks

1. Ramsagar NP 62 1974
2.  Madhupur NP 8,436 1987
3. Bhawal NP 5,022 1987
4, Himchari Np 1,729 1980
Wildlife Sanctunries

5. Sundarbnm Weat WS 9,069 1977
6. SBundarbans South WS 17,878 1977
7. Sundarbans East WS 5,430 1977
&, Char hukrieMuiri ws 40 1881
9. Rema FEslenga WS 1,095 19R)
10. Pablakhali W$ 42,087 1981
11. Chunati %S 7.761 1986
Olme Reserves

1;. Teknaf GR 11,618 1881

Propoaed Wildlife Sanctuaries

13. Ata Danga Baor
14, Bil Bhatie

15. Chalan Beel
16. Meda Beel

17. Tenguar Haor
18, Aila Beel

19, Dekhar Haor
20. EKuri Beel

21. Erali Beel

22. Dubriar Haor
23. HKakaluki Haor
24. Kewadighi Haor

25, Hail Haor WS (1,427}
B6. llazarikhil w3 (2,0V4)
27, Rampahar-Sitaphar WS (3,026)
28. Bogakine Lake (Rinkheang)

9. Chimbuk

30. Sangu-Matamuhari
31, Naaf River
32. Jinjiradwip (St.Martin's Island) and Jinjira Recfs

Note: List Compiled by Haroun Er Rashid
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V. Social and Pofitico-Economic Constraints io Biodiversity
Conservation in Banglodesh

Conservation of biodiversity faces severe constraints in
Bangladesh. The political economy affects biodiversity in many
negative ways at present. The subsistence needs of miilions of
cftizens for fuelwood, fish, and cash income (a need that increases
exponantially with continuing populction grewth) coupled with a
traditional attitude that biologicai resources are free for exploltation,
creates a political climate inimical to sustainable development of
natural resources and consarvation of blological diverstty.
Nonetheless, policy reform, commitment to policy implementation,
improved legisiation, financial commitments to wise management
of natural resources, and strengthened institutions may still be able
to tum the tide of biodiversity depletion in Bangladesh. There are
indications of a grassroots- level ap?reclcﬁon or blodiversity,

rticulary for birds, that could be 1appedto bulldac ncy.

e utility of wild fauna ks also appreciated by some; for example,
farmers scatter temporary perches in their paddy fields to attract
drongos that devour insect pests.

There is, however, at present no strong poiitical commitment to
biodiversity as an issue. Nor is there a strong financial commitment
to foster the iongterm, sustainable economic benefits that can
accrue ivom biodiversity management. Biological resources have
been treated as free goods for exploltation, not as renewable
resources that require policy to encourage thelr maintenance. Lack
of concem for biodiversity is evident in the lack of support for
institutions such as the Wildlife Circle and the National Herbarium.
Public awareness of biodiversity issues is minimal. There are few
efforts to educate the public about the existence and values of
biological diversity. Nor have there been concerted efforts to
determine the concems of fishermen, frog collectors, honey
collectors, or others who depend on blediversity for @ living. There
has not been the political commitment necessary to develop long
term strategies to conserve blological diversity or to strengthen the
institutions necessary to camy out such a strategy.

Policies designed to addrecs other issues have negative
impacts on biodiversity. Bangiadesh is not alone in this, but as
countries develop they have acknowledged the importance of
biodiversity for the continued well-belng of thelr economies and
moved to implement strong policies to maintain and enhance
biodiversity.
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Policies encouraging the use of High Yielding Variety pocko?es
(including pesticides and herbicides) to increase agricuttura
productivity do not also address mitigation of the negative impacts
ot agriculturai chemicals on fisheries production or aquatic diversity.
Policies to support govemment owned industries, such as buyin
timber from govemment forests at artificially low prices, undemine
the values of forests and the diversity they contain, as well as
discourage private involvement in forestry and therefore in
associated wiidlife management.

Resistance to pricing policy reforms will come from cit least two
fronts, subsidizad industry interests and Forestry Department officials
who profit from overharvesting timber and selling it to subsidized
industry at market prices.This practice ks possible because
govemment industries require more wood than can be legally
harvested according to management plans and therefore ara
authorized to pay open market prices for a portion of their wood
input purchases. Contractors reportedly give Forest Depariment
ovecrjhorvest offerings priority treatment over offerings from private
producers.

The choice of industry for subsidy and devalopment by donors
and government has also contributed to depletion of biodiversity.
Many of these decisions, however, were made in an era when long
term impacts were not considered. For example, Asia’s largest
?cper mill was constructed with clonor support in Sylhet. # consumes

0,000T (approx. 80 cu ft / ton) of biomass annually and has
contributed to the overharvesting of forests, because of pressure to
supply the mill instead of follow harvesting schedules. Currently,
however, there does not appear to be ihe political will to consider
rvgys 113 alter the demand on forest resources presenied by that
ndustry.

Legislation directly affecting biodiversity has been described in
detail in the 1989 CIDA evaluation and the NCS Phase Il Proposal
(Jan 1953). Legisiation relating to blodiversity is general an
responsibilities for enforcement are not clearly delegated. While the
written laws themseives need to be updated and made more
.;;geﬁgc a more significant problem Is pcor enforcernent of existing

gislation.

The Wildlife Act of 1973 limits hunting methods, restricts trade
and trophy hunting, and gives the govemment the power to
establish and administer parks and reserves. The Forest Depariment
ks responsible for enforcing hunting reguiations and can request the
services of police.
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The effect of this legisiation is weakened by the range of political
and economic factors that denies the written laws much of their
intent or execution. In spite of the Wildiife Act of 1973, hunting is
kargely uncontrolied. There is considerably less hunting today than
even a decade ago, but that is because of the drastically reduced
popuiations nf game animals due to overhunting and habitat
destruction. The Bangladesh govemment s a signatory to the CITES
Convention that controls the trade of animai products, but there is
imited govemment capacity (personnel and political will) to abide
by the rules of the Convention (Khan, 1988). The Fish Preservation
Act of 1950 prohibits destructive methods of fishing and gives the
govemment the power to regulcte fishing activities, but much llegal

activity is occuring.

Lack of political interest In biodiversity has led to lack of interest
in careful implementation of the system of protected areas. The
reserve system that has been created was not planned with
guidance from a priornity setting body, and Insignificant funds have
been dedicated to the protection and management of the Equs
and reserves. Most protected araas are subject to the same land
uses that occur on other forest lands (e.g., plantation forestry,
logging, cultivation, and agricultural allotments for settiers).

In an exceptional case, a clilzens’ group has been formed to
rotect and manage Chunati Reserve where firewood harvest, Hlicit
gging, and conversion of iand into agriculture have reduced the

size and quality of the reserve to the point where elephants and
other wildlife in the reserve face a situation of Increosin%ly
insufficient access to food and water. This local NGO (*Pothikrit,
with the assistance of "POUSH") is invoived in a wide range of local
development activities of which biodiversity protection Is but one.
They are attempting to work with the govemment to deal with a
microcosm of Bangladesh as they attempt to deal locally with
increasing population, overexploitation of resources, and poor
access to human services. Activities they support include wildiife
protection, afforestation, social forestry, agrofcrestry, education,
and human services to meet local needs. Successful coilaboration
with local and national govemment, is slowly being achieved.

The abllity of the Forest Department to manc?e wildlife is
severely limited. This is reflected in insufficient funding for wildiife
activities, a lack of properiy trained personnel and equipment, and
a lack of research inio wildlife management techniques
approgpnate to Bangladeshi species and environments. Wildlife
management projects do not require large sums of money ($10,000
to $30,000 US), but they do require poitical commitment to wildlife
management as a priority.
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For example, a policy-making survey on commercially valuable frog
ggpulcﬁons that are being severely depleted by overharvesting has

en planned by the Forest Department, but approval of the
project is pending in the External Resource Division (ERD) of the
govemment. The monsoon period during which the project must be
completed has already begun. -

Bureaucratic procedures make it difficult to request that the project
be postponed until next year when approval wili have to be sought
anew.

Ownership of blodiversity i unclear, and this contributes to an
emphasis on o tation. Forests and aquatic habltats hold most of
Rangladesh’s biodiversity, yet there are no clear owners who claim
tull responsibliity for trees, forests, forest biota, or aquatic habitats
and fish. Tenural arangements are complex and conditional. In
theory, individuals cannot cut trees without forest department
approval, and therefore do not fuily own their trees. Yet it is
impossible for the Forest Department to monttor all tree cutting, and
difficult for the Forest Department to protect trees from thleves. A
recent example in Sylhet involved a tribal village which was robbed
of a block of village forest trees by outsiders who cut them down
and hauled them off in a truck.The Forest Department and iocal
officials, unsure of jurisdiction, could do nothing to protect the trees
so the villagers hirad a unit of the Bengal Rifles to protect the trees
from illegal cutting. .

The Forest Depaiiment is responsible for activities that reduce
forest area or prevent regeneration of forests. Yet the Forestry
Department itself is not fully responsible for forest loss. The historical
emphasis of the Forest Department has been on regulating the
harvest of timber, not on maintaining the resource for the ruture (see
separate annex on forestry for more detail). Yet, in the context of
economic conditions where a chlld can eam the equivalent of a
man’s daily wage by selling firewood collected in one hour from a
state-owned forest, it becomes impossible for the limited staff of the
Forestry Department to effectively stop illicit harvest of firewood In
areas easily accesslible to the public. To retaln limited control over
forest lands, beat officers are forced to ne?oﬂcte thelr degree of
control with local people and local interest groups. Fines for cutting
trees are minimal and forest guards are paid minimal salares. This
sets a clear economic sttuation that works against protection of
forests. Demand for fuelwood and timber &k so high that tea
plantation owners must hire amed guards to protect shade trees
nacessary for tea production from removal during the night.

G-28



Reforestation efforts produce only roadside belts of frees, portly due
to harvesting of young trees for firewood (and reportedly partty due
to unscrupulous planting operations).

The Chittagong Hill Tract (CHT) sltuation merits mention
bacause it contains 5,000 to 10,000 ha of semi-natural tropical molst
forest and therefore may still be a region of high blodiversity. The
Forest Departrnent control over CHT, however, has been minima! for
years due to amed insumrection. For some time, a large area of

unciassified state forest” has been subject to slash and bum
farming: this land is nominally under the control of the District
Commission, not the Forest Dept. This situation, combined with the
conflict between the tribal populations and the govemment has
made it difficult fo maintain the forest cover.

Historically, tribal groups extracted a variety of goods from
forest lkands, and their iand management practices reportedty
allowed regeneration of forest habitat. In an effort to increase
administrative control over the CHT, the govemment has offered
leases to 50 acre blocks to attract settlers to plant rubber plantations
as well as other tax incentives to encourage settiement. In fhe
absence of Forest Department authority, there is no reguiation of
forest cutting outside of the reserved forest lkands, which have been
pr'c')"gressively cut and cleared by farmers, immigrants, and the
military.

Thus the Cox's Bazaar ard Syihet forests are the only tropical
moist forests under effective control of the Forest Department. This
increases the urgency of the need for careful management of the
forests scattered outside CHT. In the Syihet region, these are the
lands bordered by tea plantations, thus making tea plantation
participation in Sylhet forest management particularly critical. These
are also areas with teak plantations nearing harvestable age.
Because schemes for short rotation give forestry officials the
opportunity to log out and sell valuable old teak stands and replace
them with poorly adapted short rotation exotics, t has been
gredicted that within five years, there would be no more teak long
rotation stands (with their associated biota).

Wooded areacs arising from natural regeneration are cleared
for plantations. Afforestation by indigenous species (fast %rgwlng,
locally adapied indigenous species do exist) is not an eption
currently favored by the Forest Department. This attitude is
incompatible with maintenance of biodiversity. This description
does not, however, characterize the attitude of everyone in the
Forest Department, and there is, therefore, opportunity to develop a
consensus for change.
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FRI scientists are eager to participate in in situ conservation.
Forest Department policies encourage the destruction of indigenous
forest species that could be profitably managed for timber and
fuelwood production. Furthemmore, there are no plans for natural
forest management of the few remaining stands.

While questions about the impact of fiood control structures on
fisherles have been ralsed publically in recent years, there has been
wht one interviewee described as a persistent resistance to
scientific research to answer these questions.

In general, in the opinion of many interviewees, there have
been too many seminars decrying the lack of information and lack
of attention to particular issues and too few follow-up efforts to
?cther data or create political momentum to move the issue
orward. This may be due, to some extent, to lack of donor interest in
supporting action.

There is no national body that coordinates natural resource
policy or its implementation. National poliz:y is dominated b
sectoral and sub-sectoral concems. The agriculture sector, for
example, doesn’t consider the impact of Hs initiatives on soil and
water biodiversity.

There are, however, indications that the Bangladeshi
govemment and the intemational donor community are beginning
to recognize the need to conserve some of Bangladesh’s
biodiversity by building a national strategy to er the data
necessary for formulating and implementing management plans,
Indications that the National Conservation Strategy project proposal
may soon be approved, and talk of the need for a regional or
ngﬁoncl germmplasm conservation system are weicome signs of
change.

With these constraints in mind, the opportuntties for successful
actions are covered in sections V and VI.

V. Priority Biokegical Diversity Conservation Concems

Given development interests, and the politico-economic
sttuation and status of biodiversity described in the previous sections,
four areas have been selected as ciitical qreas of concem where
focused action is most likely to have a successful impact. The
primary areas of concem are Sundarbans and freshwater diversity.
Of secondary importance are wildlife management and crop
diversity conservation.
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A.  Conservation of the Sundarbans Ecosystem

The Sundarbans constitutes the largest natural habitat area in
Bangladesh, and together with the adjacent Indian Sundarbans,
forms the largest mcng;gve forest ecosystem in the world (with the
possible exception of Niger River delta in Africa). Modlfication or
degradation of this ecosystem will not only be a fremendous loss
with sarious consequences for Bangladesh, but for the rest of the
world as well, as documented by the Smithsonian Sundarbans
Workshop held in Washington, D.C. in 1987 (proceedings to be
published in 1990).

in the Sundarbans Is found the world’s largest population of the
Royai Bengal tiger (Panthera tigris). While there are approximately
4,000 individuals elsewhere, these animals all live In relatively smaill
populations in isolated habitats. Because rs have lethal
recessive genetic problems that are exaceibated by inbreeding, It is
estimated that a minimum population of approximately 200
breeding animals is needed to avoid these deleterious effects
(Seidensticker, personal communication 1989). No other habltat in
Asia is sufficiently karge to sustain such a population. A reduction In
the 5,000 km2 Sundarbans tiger habiltat, or a significant population
decline in ts major prey species, the spotted deer, wili leave the
tiger with little chance for long-term survival anywhere In the world.

At present, over 300,000 families depend on gathering wood,
collecting honey, harvesting golpatta palm, and fishing in The
Sundarbans. It Is estimated that an additional 50,000-100,000 are
employed in activities to process and market raw materials from the
Sundarbans (Timberg 1987).In addition, a considerable amount of
economic activity in the Khulna, Jessore, and Barisal areas adjacent
to the Sundarbans are dependent on the Sundarbans. Small river
ports serve as a base for a substantial volume of small-scaie wood
processing and fishing operations (Timberg 1987).

The wider importance of an intact Sundarbans ecosystem is
considerable. It serves to protect human settiements in adjacent
areas from the ravages of cyclones, acts as a tremendous nutrient
producer for fisheries, and protects the Fofenﬁclly valuabile, if
underutilized, offshore fisheries by trapp ng sediment and providing
essential nursery habitat (Seidensticker 1987)

Management of the system to increase production of food,
fiber and other materials by the Forest Department appears to have
been done with reasonable care and control, atthough there is
evidence of over exploitation of sund'r and gewa in areq
(Timberg 1987).
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The Forest Department has successfully maintained the tiger
population (Seidensticker 1987). The Forest Department Is aided by
the severe conditions which impede access and threaten visitors
{sudden violent storms, poisonous snakes, kack of drinking water,
tigers, etc.). (The Forest Department acknowledges that the tigers
help them to control iliicit timber harvesting in the area.) The cument
status and prognosis for the Sundarbans Is significantly better than
that for other parts of the protected areas system. Research and
management pians have been been Inftiated. There ks a good
founddation from which to proceed, and there are ind ns that
the Forest Department will continue its proven management of the
areq.

The optimal value from the Sundarbans ecosystem will depend
on the maintenance of its lnfe&rﬂy as a natural ecosystem. Any
proposals or plans to change the manner and type of resource use,
©.g., intfroduction of plantation forestry without careful evaluation of
the effect on deer (tiger prey) and tiger populations, must be
carefully evaluated. With these factors in mind, the most productive
investments for intemational conservation interests, for the tiger, and
for many Bcn?lodeshis are likely to come from efforts to strengthen
the sustainabllity of current economic activities in the Sundarbans.

B. Ereshwater Aquatic Diversity

The aquatic diversity of Bangladesh Is impressive; it Is also
economicaily Important and nutntionally vital. Over half of the
average Bangiadeshi’s protein intake comes from inland, open
catch fisheries.Given that 50 percent of the land surface of
Bangladesh is covered with water during some part of the year, and
that the conditions of bodies cf water chcnge during the year, it Is
not surprising that the aquatic environment has offered a rich
opportunity for reproduction and diversification of life forms
important to the Bangladeshi economy. There are no trash fish —
virtually all species are eaten and contribute protein to human diets.

Concems have been raised that flood control efforts, road
building. and agricultural intensification are having a negative
impact on fisheries and thereby on food for the poor. Yet there is
very little hard data on the levels of depletion of fisheries, differential
impact on particular species, or the causes of the perceived
depletion. Aquacuiture has been suggested as a mitigation
response. But there Is no indication that aquacutture could match
the productivity of natural fisheries which expiott the seasonal
availability of large nutrient-rich areas to deveiop large populations,
or that the poorest segments of the population would have equal
access to that production.
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Intuttively tt would seem that in Bangladesh open catch fisheries
have many advantages: biological diversity offers risk-spreading
advantages against pathogens or susceptibliity to poliutants,
numerous species partition niches in a way that makes maximum
use of available habitats, etc. Yet there ks no data on which to test
the hypotheses.

Data is desperately needed in order to evaiuate the impacts
of proposed flood management plans, groundwater development
plans, and irigation schemes. The basic taxonomy, habltats, lfe
cycles, and productivity of freshwarter biota are poorly known.
Without this basic data, no one can accurately predict or evaluate
impacts, or design successful mitigation responses.

C. Widlife Management

The status of temestrial wildlife is presently very bad, and the
prognosis for future populations Is dismal if curent management
trends continue. Most wildlife Is associated with Forest Department
lands. The Forest Department aiso manages lands covered by the
protected areas network in a fashion similar to its management of
the other lands under its juridiction. Given the curent weakness of
wildlife management capability and emphasis in Bangladesh, the
best opportunity to reverse these trends lies In improving the wildiife
management capabilities of the Forest Department.

An assessment of specific fraining needs should be camed out
after the new Minisiry of Environment and Forestry has been
organized, and the new Wildiife Circle established. Training
Erogroms are essential to improving prospects for wildiife in

angiadesh. Strengthened wildlife management will also depend
on improved natural forest management, and forest management
practices that emphasize planting mixad stands of indigenous
species instead of monocultures of eucalyptus and other exotics. A
hatlt to the conversion of natural forest stands and mixed hardwood
plantations to exotic monoculture plantations ks essential to the
survival of many forest-associated species in the Chitiagong Hill
Tracts (CHT),

Several areas In the CHT, the most blologically diverse area in
Bangladesh, deserve strengthened protection. The kargest
rotected area in the country is the 42,087 ha Pablakhali Nature
eserve in the northeast comer of the CHT.
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Although part of the reserve has been flooded by the Kaptai
reservoir, and other areas have suffered from unrestricted grazing,
settier allotments, and shifting cultivation by tribals displaced by
reservoir, It still contains one of the largest, but rapidly dwindiing,
natural forest areas in Bangladesh (Sarker and Faziul 1985). it Is
considered to have some of the finest lowland forest and wetiands
remaining in Bangiadesh (Asia Wetiand Bureau 1989). At present
Insurgency activities make improved management problematic, but
future management prescriptions for this area should be careiully
assessed in light of recent trends toward nomalcy. Management
options should focus on natural forest management to maintain
diversity while extracting useful products on a sustainable basis.

Also deserving of strengthened protection Is the Teknaf Game
Reserve near Cox's Bazaar, one of the country’s last sirongholds for
the elephant. Finally, consideration should be given to assessing the
feasibility of declaring part of the Matamuhari district clong the
Burmese border as a national park. This comer of the coun
contains perhaps the largest contiguous area of natural forest in
Bangladesh. Its abllity to maintain biological diversity ks helped by its
continuity with natural habitat areas on other side of the Burma
border, offering the oBﬂon of a "‘peace park® such as those
established by Costa Rica and Panama to cover parks on both sides
of a national border.

D. Crop Diversity Conservation

Bangladesh is home to crop germpiasm important to
Bangladesh and the world. Local agricuttural sclentists and the
?overnment are concemed about the conservation of germpiasm.

imely action must be taken considering perceived rates of
depletion. On the other hand, reliable germplasm banks are
expensive to maintain and require longterm commitment of staff
and funds if they are to merit investment. The curent capacity of
Bangladesh to conserve germplasm is very limited. Serious, longterm
commitment to maintenance of gemplasm bank facllities ts also
locking. Recent studies by NAS (unpublished) have determined that
regional cooperation networks are more likely to mest national
needs for germplasm conservation than are national systems for
each country (which tend to be underfunded and fail once
established). There are, moreover, opportuntties for Bangladesh to
encourage the development of and participaie in a regionai

ermplasm network. Such participation would be enhanced by
fgurther strengthening the capabllity of Bangladesh to bank,
evaluate, and use gemplasm of a few crops (e.Q., ice and perhaps

pulses).
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VI. Recommendations to USAID/Dhaka and the Donor
Community

Options given are rather general. Declsions about priorities will
vary according to donor advantages and opportunities. No specific
steps are described here. To develop a strategic cp‘:rooch to any
one of these areas will require a more indepth study 1o develop the
information base necessary to select the most effective approach.
A major focus of the recommendations is to build the critical
information base and institutional capacity necessary to developing
successful biodiversity management programs in Bangladesh.

A. PRIORITY OPTIONS (in order of priority)

The following six priorties represent the minimal requirements
necessary to maintain Bangladesh'’s present biological diverstity.
These recommendations are listed in order of priornty based on a
combingtion of factors including: importance of the resource to
livelihoods and nutrition in Bangladesh; global significance of the
diversity; opportunities to enhance policy dialogue; opportunities to
implement conservation activities; and present prospects for
success.

1. Sundarbans protection

— Establish monitoring and research center to study hydrology and
ecology of the Sundarbans.

- Docqmenf economic and resource values of cument resource
extraction activities.

- Study tiger-prey popuilation dynamics.
— Strengthen Forest Department control and licensing capacity.

- Actively promote adoption of a management plan that builds on
current use of the Sundarbans. This plan couid buiid on the ODA
1985 draft management pian (to which the authors of this paper did
not have access), on the IUCN pian (Seidensticker and Hal 1983),
and c¢n Forest Department pians.

- Prevent diminution of tiger tenttory (e.g. prevent restriction of tigers
to small core areas, restrict human access to sensitive habltat areas,
discourage activities which increase tiger-human conflicts, resist any
development or land use conversion incompatible with tiger
conservation including activities that reduce deer populations
below the level needed to maintain tiger population).
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2. Fishery-related reseqrch basic for evalugting flood confrol and
imigation impacts

— Fund taxonomic, life history, and ecological studies of the rich

diversity of fish species.

-~ Analyze the economic values of particular species and of open-
catch fisheres as they contribute to rural diets.

-~ Gather data on productivity of open-catch fisheries and
productivity of aquacutture mitigations. Evaluate performance of
oquccugure mitigations several years after they have been
instituted.

- Evaluate policies and resource access kssues that may impact
effectiveness of aquaculture mitigations. :

-~ Support development of an independent Institution that can do
the research listed above as well as monittor fish populations.

3. Policy diglogue

- Dialogue on the use of jointly programmed local currency for
biodiversity, wildiife management and forestry activities.

- chlo?ue to modify forestry policy on management of natural
forests, timber pricing, land use and tenure constraints, and other
policy constraints to forestry (identified in NRA forestry section).

— Explore options to support/establish a non-govemment institution
to do policy analysis on forestry, fishery, and biodiversity issues.

— Analyze policy constraints to private sector activity in forestry.
4. Wildlife Management

- Wildlife management training that teaches techniques and
planning useful in areas under forestry management is needed for
forest department at all leveis (from forest guards up to
conservators) in order to plan and implement a wildiife
management program.
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— Wiidlife management training should be offereci to private sector
groups such as tea plantation owners and managers who have
expressed interest in wildiife management.

- Workshops on biodiversity management, its importance, national
commitment, etc., should be offered to educate district
comrnissioners and other public servants who make major decisions
about land use.

— Prevent settliement or forest conversion in frotected areaq systems,
?orﬁ?ulcmy those that still contain significant tropical evergreen
orest.

— Habltat assessment and blodiversity survey should be conducted
in Cox’s Bazaar area forests and in CHT.

— Assess requirements needed to stren n protected areas at
Teknaf and Pablakhali. Explore feasibiiity of establishing protected
area in the Matamuhari area along the Burmese border.

— Strengthen links between Dhaka Universtty and govemment
agencles charged with wildiife conservation.

5.  Support National Conservation Strategy Process

— Explore options to use iocal cumency to strengthen NCS
preparation.

- Get involved in NCS process so final NCS prcduct will be one the
implementation of which will be supported by donors.

- Support deveiopment of a national body to coordinate
impiementation of the NCS,

- Foliow up on NCS recommendations on protected areas system.

- Encourage cooperation between staffs working on the NCS and
the Forestry Master Plan.

6. Crop germplasm conservation & evaluation

~ Strengthen national capabilities in rice germplasm conservation
and evaluation. This will also enhance Bangiadesh’s opportunity to
participate in a regional germplasm conservation network.
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- Develop BRRI's ability to monitor populations of wild rice In sty s
well as trends in distribution of traditional varieties

— Work out plan for longterm maintenance of gene bank factiities

already in place, a plan that includes funding guarantees. Such a

E\Ion will depend on coordination between the varous institutions
volved in genetic resources conservation (listed in this document).

- Investigate options for regional network (possibly SAARC
sponsored).

B. SUPPORTING ACTION OPTIONS (not in order of priority)

1. Restorgtion ecology

- Explore options for restoration efforts using Indigenous species,
especially on deforested khas lands.

-~ Analyze land availabillity and tenure arangements that limit or
facilitate such activities.

2. Horg and fauna survey

-~ More work is needed on the survey of flora and fauna inftiated by
the Herbarium and Botanical Garden and the University of Dhaka
Zoology Department. Support for the Flora of Bangladesh project
would include small grants for travel, and troining of taxonomists (1o
be coordinated with ODA-funded project that is pending).

- Support surveys to document local uses of biota in order to a)
assess potential for development and b) develop data base for use
in evaluating the go?enﬂcl impact of flood controi or other
development on biodiversity.

- Support studies showing the contribution of biota to the local and
national economy. Such data wouid be useful for assessing costs
and benefits of particular development options.

3. Educdtion about blodiversity & its management

— Increase public awareness through the media (could work with
the Forum of Environmental Joumailists) and through classroom
programs.
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- Offer targeted workshops for district commissioners and other key
players affecting management pian implementation.

- Include education about population growth impact on access to
biological resources.

- Assess status of cumrent areas

— Assess wetland proposed stes and other unprotected sites that
should be inciuded in network.

5. Projects that reduce pressures on forests

- Support investigation of indigenous species that show promise for
use in such projects.

- Design and implement projects In afforestation, soclal forestry,
agroforestry, private sector involvement in fuelwood production, etc.

- Focus on afforestation of khas lands.

— Stress short rotation on private lands and long rotation on Forest
Department iands.

6. Donor coordination

— Take advantage of opportunities in NCS process and through LCG
on environment and natural resources.

7. Small grants prograrn to fund biodiversity research and
ovel  aciminist T int i

Activities identified during this assessment that mertt, and would

benefit greatly from, small grant support include:

— Forest Research Institute rare plant monitoring and ex situ
conservation activities

— Bangladesh Rice Research Institute collecting and population
monitoring trips
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— National Herbarium collecting and population monitoring trips

;—ﬂChcndpur Fisheries Institute collecting and population monitoring
ps

8. Transfer pollution control technology to limit destruction of
e Dodivent

9. Improve environmental impact gssessments

- Strengthen capablity of GOB and private sector to assess and
monitor environmental impacts of development on blodiversity

— Improve donor performance in environmental impact assessment,
especially in evaluating Impact of donor-funded projects on
aquatic resources

10. . Consider sustainabillity of resource base for inputs when
identifying appropria

{dentify the major players (‘stakeholders”) who make decisions
about land and water use (at local, district, and national level) in
order to target policies toward affecting their decisions.
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BIODIVEIRSITY ASSESSMENT APPENDIX

Assessment bgsed on following Level of Effort:
Fleldwork and Washington: Janis B. Alcom (20 person days)
Washington: Nels Johnson (10 person days)

Contacts in/from Washington:

Walter Rainboth, UCLA Dept of Fisheries
Sam Snedacker, Unlv. of Florida at Gainesville
John Seldensticker, Smithsonian Institution
Colin Rees, Worid Bank

Susan Shen, world Bank

Harmy Blalr, Bucknell

WWF/Intemational

Vitis Femando, IUCN

Peter Sanger, previously with Forestry ll, FAO
Asmin Khan, Ford Foundation/Dhaka

Chun Lai, Winrock/Dhaka

Tom McMahon, Friends of Bangladesh
Kamal Ahmal, World Bank

Obaduliah Khan, World Bank

Elizabeth Levy, AAAS

Bob Ichord, ANE/TR
Moily Kux, ANE/PD

Paul Krumpe, OFDA
Fred Coie, OFDA

Pat Durst, FSP

Sher Plunkett, ST/RD
Dean Alter, ANE/TR
Marty Hanratty, ANE/TR
Allan Hurdus, ANE/TR
Sandy Shapleigh, ANE/SA
Blll Nance, ANE/SA



Chundati villagers - several men, women and children
Cox's Bazaar Mahila Gid’s Collrg%e
Mr. D.K.Das, Forest Research Institute
R.L. Bankik, Forest Research Institute
S.M. Hasan, Forest Research Institute
K. Alam, Forest Research Institute
Roadside plantation experiment - P.l. and investigator
Betagi Social Forestry Project - one person
from FRI, 2 famers and one family
Friends of Earth/Bangladesh

USAID/Dhaka

Priscilla Boughton

Malcolm Purvis

Brad Fujimoto

Steve Bennett

Ray Morton

Letifur Rahman

Trid Mukerjee

Volker

Don Reese

Gary Vanderhoof

Raka Rashid

Oliver Cardier

Ed Connerly and Rural Road Assessment team
Ken Laurent, Ag. Sector Review team leader
Hubert Rozario

Burhan V. Khan, JAO, Chittagong

Attempted to contact to set up meeting (but failed):
R. Ali Chowdry, Chief Conservator of Forests
Zakir Hossain - Assistant Conservator of Forests

Bangladesh Councl! for Scientific and industrial Research (BCISIR)
Kiki McCarthey - Comel!



CONTACTS in BANGLADESH

David Barker, UNDP

Yasmin Lashker, UNDP

Al Basaran, WHO

Haroun Er Rashid, UNDP

Md. Salar Khan, National Herbarium/Dhaka University
Ms. Mahbuba Halim, National Herbarium

Peter Stevens, FAO

Mobashwar Ahmed, Forest Research Institute

Tea Piantation Owners(2) & managers(2)

A.Atiq Rahman, BCAS

S. Hug, BCAS

Bruce Currey, Winrock Dhaka

Mohammad H. Mondal, BARI

Abdul Wahhab, BARI

Noor Hossaln, BARI

Bhagya Ranl Banid, BAR

Md. Igbal Akhter, BARI

M.A.Mannan, BRRI

Dr. Miah, BRRI

Md. Sariatullah, Canadian High Commission

Md. Shah Ali Imam, Conservator, Forestry Department
Abdul Wahab Akonda, Sr. Res. Officer, Forestry Dept.
Mr. Lohani, ADB

Finn Tilstead, DANIDA

Secretary of Forest Department

M.M. Rahman, BARC

Daryl Deppert, DANIDA

Linda Brown, British High Commission

Shamshul Hug - National Botanical Gardeni

Shrimp fry farmer, Cox’s Bazaar

Shrimp fry catcher, Cox’s Bazaar ,

Nature Tourst guide, Himchar National Park, Cox's Bazaar
Suitan Hafiz Rahman - BIDS,Chunat]

Mr. Siddiqu, Chunati

Zakir Husain, Dhaka University Zoology Department
Father Timm, CARITAS

FRI Staff and Sclentists

Forum of Environmental Joumalists

Famer in Village outside of Cox’s Bazaar

William Harvey, British High Commission

Mr. Alam, Chunati

Mr. Shafiq, Chunati

Lufter Rahman, Honorary warden, Chunati

Ranu Ranl Deq, Head mistress, Primary School, Chunati
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Washington: Nels Johnson (10 person days)

Contacts in/from Washington:

Walter Rainboth, UCLA Dept of Fisheries
Sam Snedacker, Unlv. of Fbﬂda at Gainesville
John Seidensticker, Smithsonian institution
Colin Rees, World Bank
Susan Shen, word Bank
Harry Biair, Bucknell

/Intemational
Vitis Femando, IUCN
Peter Sanger, previously with Forestry Il, FAO
Asmin |:han, Ford Foundation/Dhaka
Chun Lai, Winrock/Dhaka
Tom McMahon, Friends of Bangladesh
Kamal Ahmal, World Bank
Obadullah Khan, World Bank
Elizabeth Levy, AAAS

Bob Ichord, ANE/TR

Molly Kux, ANE/PD
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Al Basaran, WHO

Haroun Er Rashicl, UNDP
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A.Atiq Rahman, BCAS
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Bruce Cumey, Winrock Dhaka
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Noor Hossain, BARI

Bhagya Rani Banid, BARI

Md. Igbal Akhter, BARI
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Dr. Miah, BRRI

Md. Sariatullah, Canadian High Commission

Md. Shah Ali Imam, Conservator, Forestry De ent
Abdul Wahab Akonda, Sr. Res. Officer, Forestry Dept.
Mr. Lohani, ADB

Finn Tilstead, DANIDA

Secretary of Forest Depariment

M.M. Rahman, BARC
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Linda Brown, British High Commission

Shamshul Huq - National Botanical Garden
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Zakir Husain, Dhaka University Zoology Departiment
Father Timm, CARITAS

FRI Staff and Scientists

Forum of Environmental Joumalists
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William Harvey, British High Commission

Mr. Alam, Chunati

Mr. Shafiq, Chunati

Lufter Rahman, Honorary warden, Chunati

Ranu Ranl Deq, Head mistress, Primary School, Chunati



