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Editorial.
Peter Sips
I announced this theme-issue to be on
coastal forests. However, apart from one,
all articles deal with mangroves. Don't get
me wrong. There is no disappointment on
my side, but sheer enthusiasm. I'm proud
to present you once more a theme-issue
covering a wide range of aspects,
without pretending of covering all.

The first two articles give an overview of mangrove forests: their extension,
evolution, soil genesis, and biodiversity, c.q. floristic biodiversity of mangroves in
Indonesia. The next article gives a brief description of the impact of expected
climate changes on mangroves.
Under the sub-division functions you will find two articles about the biological,
social, and economic functions of mangroves in Indonesia, emphasizing their
silvicultural importance in the latter.
The following article gives a very interesting overview of Central American
mangrove legislation and administration.
The importance of mangroves for many local people is reflected in an article on the
Dutch involvement in wise use of mangroves in Peru, one on the growing
involvement of NGOs and local organizations in the Philippines, and one on ITTO
sponsored local initiatives to save mangroves in Panama.
To give some idea on international awareness concerning mangrove conservation I
present you brief information on the International Society for Mangrove Ecosystems,
the IUCN wetlands programme, and the Ramsar convention.
Mangroves in The Netherlands may serve you as an example that mangroves are
more than just a tropical affair.
I would like to draw your special attention on the article on beach forests; a
vegetation type closely linked with and even more endangered than mangroves.
A special thanks to Stef Wulffraat for all his help and to Miguel GiménezMoolhuizen for his translations.
BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995
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Mangrove Forests.
W.H. Diemont and G. Toi
Keywords:

mangroves, evolution, soils, functions, biodiversity.

Introduction
Mangrove swamps (mangals) are generally flooded by tidal floods in tropical and
subtropical regions, forming the interface between land and sea. Mangals are
dominated by a few tree species, mainly Rhizophora spp., Avicennia spp., and, in the
Old World, a palm named Nypa fructicans.
At present, mangals cover about 17 million hectares (Aksornkoae, 1993; Diemont &
Tol, 1993; FAO, 1994), mainly occuring in estuaries and deltas of the major rivers in
the wet tropics. The area is rather limited, accounting for only 1 to 1.5 percent of
the closed tropical forest area in the world. However, the global and local
importance of mangals as a protective and productive interface between land and
sea, and as crucial biotope for many species is much more improtant than is
reflected by the relatively small area occupied by mangals. Mangrove trees however,
fringe many tropical coastlines (see figure 1).
Untill a few decades
ago, mangals have,
unlike many other
wetlands, only locally
be converted for rice
fields or fish ponds.
In the last two
decades however,
mangals are overcut
and converted at an
alarming annual rate
of 4 percent. This is
twice as high as the
rate of disappearance
of the tropical
rainforests in the
world (Diemont &
Tol, 1993).

Figure 1:

World distribution of salt marshes and
mangal (Chapman, 1977).
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Evolution of mangals
During the Pleistocene mangals were restricted to some isolated places. In that
period mangals were probably absent as a result of an eustatic sea level rise during
that era. As the the eustatic sea level rise slowed down about 6000 years before
present, coastal plains in the world could develop (see figure 2). Due to an ongoing
lateral accretion of coastal plains, many mangals became in due course beyond the
influence of tidal influence and were succeeded by inland ecosystems. For instance,
over 20 million hectares of mangals have been overlaid by peat forests in coastal
areas of Sumatra and Borneo or fresh water swamp forests (Diemont et al, 1993). In
West Africa and along coasts in South-East Asia many of the Holocene mangals are
now on terraces as a result of regional and local uplifts (Brinkman et al., 1993;
Diemont et al. 1993).
Soil genesis
Mangals develop under tidal regimes in salt and brackish water environments, such
as estuaries, deltas, and sediment accreting open coasts. Mangrove trees may
colonize sandy shores and corals, but common soil substrates are clayey deposits.
Rhizophora and Avicennia species occur in mangals in the New World and the Old
World, but mangals in the Old World have a higher species diversity (including for
instance, Bruguiera species and the Nypa palm) than mangals in the new World.
Vegetation zonation in mangals reflects among others, differences in coastal
configuration i.e. geomorphology, in exposure to tidal movement, in water salinity,
climatic conditions, and human interference. The following examples are from
South-East Asia and West Africa. In estuarine mangals in South-East Asia
Rhizophora spp. are commonly found in the backswamps and Bruguiera spp. on the
levees. In deltas in South-East Asia, with brackish water, extensive occurence of
Nipa palm can be encountered. Along open coasts, with a rapid sedimentation rate,
Avicennia is a pioneer, succeeded by Bruguiera spp.(see figure 2). Overcutting of
both Rhizophora spp. and Bruguiera spp. results in degraded Avicennia shrubland. In
semi-arid areas in West Africa Rhizophora are presently fringing the rivers, whereas
previous Rhizophora-deposits in the backswamps, which have been silted up to high
tide levels, are now covered by Avicennia or turned into bare, highly saline areas.
These highly sahne areas are called "tannes" (see figure 2). Also in West Africa,
Avicennia is a pioneer in fast sediment accreting environments. Unlike as is the case
in South-East Asia, this pioneer is not succeeded by Bruguiera spp..
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Differences in climatic conditions are
in particularly expressed in the species
composition at the final stages of tidal
sedimentation, where floods occur only
at the highest tides. At this stage
inland forest species take over in the
wet tropics, whereas in semi-arid
climates, such as in encoutered in
parts of West Africa, Rhizophora spp.
are succeeded by Avicennia spp. and
even "tanne" as a result of the high
saline soil conditions.
Geomorphology and soils

Figure 2:

Examples of mangals.

A = Estuarine mangal, Malaysia (Merbok), B =
Deltaic mangal, Indonesia (West Kalimantan), C =
Open coast mangal, Malaysia (Kedah), D =
Estuarine mangal, West africa (Senegal). A, B, and
C are acid sulphate soils. Tanne = salt flat.

In deltas and estuaries the
sedimentation rate is rather slow, only
a few millimeters per year, whereas
along open coasts the vertical (and
horizontal) sedimentation rate is very
high. The sedimentation rate in
mangals does not only determine the
period that a mangal can sustain, but
also affects soil development. One of
the major soil processes in mangals is
the formation of ironsulfides (pyrites).
The pyritization process depends
mainly on the sedimentation rate in
mangals. In fast accreting systems
along open coasts or deltas little
pyrites are formed, whereas in
estuaries and deltas with a slow rate of
accretion, pyrites are abundant
(Diemont & van Wijgaarden, 1974;
Pons et al., 1982; Diemont et al.,
1993). These highly pyritic soils, so
called (potential) acid sulphate soils,
correspond with (former) Rhizophora
and Nypa palm environments. These
acid sulphate soils with a high content
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of pyrites in the upper 50 cm hamper development of mangals for rice cultivation
due to severe acidification of the soil. This acidification problem may be cured in
case tidal water or abundant fresh water is available to remove the acid from the
soil, but in many regions agricultural development has failed and yields are even to
low to support subsistence farming. The same observation has been made for
aquaculture. In Thailand and Vietnam ten thousands of hectares of mangals
converted for aquaculture turn into acidified wastelands.
Environmental functions
As already pointed out, conversion of mangals with potential acid sulphate soils has
invariably led to severe acidification of the soil and the formation of wastelands after
a few years of rice cultivation or aquaculture (Ting et al., 1993; Aksornkoae, 1993).
Although particularly in semi-arid regions the productivity of mangals is low,
mangals may provide on a sustainable base poles, (fire)wood, and other forest
related products. But also in the wet tropics many mangals are overexploited and
change into stunted mangal forests.
Mangals have important environmental functions. Mangrove trees promote
sedimentation and are used as protective shelters against hurricanes. Mangals are
most important as a spawning area for fish. Preliminary calculations based on the
literature indicate that one hectare of mangal may support a coastal fish catch of 1.5
ton/hectare/annum, which may decrease to 1 ton/hectare/annum, where the mangal
forest has been removed (Diemont unpublished).
Biodiversity
The species diversity in mangal areas is high because mangals represent a rather
sharp transitional gradient between marine and freshwater environments and aquatic
and terrestrial ecosystems. Therefore, in mangals a greater number of species is
found than in adjacent communities. Coastal communities are composed of the most
tolerant members of the neighboring communities and edge species peculiar to the
ecosystem itself (Burbridge & Koesoebiono, 1982).
To allow a comparison of the relative species richness per area unit, the species
richness is standardized into an area of 10,000 km2 with use of a species-area curve
(Reid & Miller, 1989). The species composition and the mammal species richness of
mangals is taken as an example (see table 1). The mangal area of Thailand is
3243.73 km2 and the number of mammal species is 35. Then the number of mammal
species per 10,000 km2 in Thailand would be 47. For India, with a mangal area of
BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995
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3561.67 km2, the value would be 45. For both countries the number of mammal
species per 10,000 km2 is lower than the average of 79.5 in the tropics (Reid &
Miller, 1989), but still contain more species than temperate areas with an average
number of 38.8.
Table 1:

Distribution of flora and fauna in mangrove forests.
Philippines'

Fungi

India2

Thailand3

Papua New Guinea4

32

Flora:
Algae

72

47

Seagrasses

10

Mangrove

53

44

74

Fauna:
Crustaceans

54

82

Mollusks

63

88

Wood borers
Fishes

22

24
107

72

140

Reptiles:

31

19

20

Snakes

21

12

Lizards

4

5

Turtles

5

1

Crocodiles

1

1

Amphibians

18

6

Birds

84

88

59

Mammals

34

35

13

246

Philippine National Mangrove Committee, 1987; 2 Untawale, 1986; 3 Aksornkoae,
1986;4 Liem, 1983 (Gulf of Papua).
1
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Only a few mammals are singularly adapted to existence in wetland environments in
general. With respect to mangals, in Borneo the endemic proboscis monkey (Nasalis
larvatus) is largely confined to mangal forest where its food mainly consists of the
young leaves of Rhizophora and Sonneratia. In the Banyuasin-Sembilang area,
lowlands tapir (Tapirus indicus), siamang (Hylobates syndactylus), otter civet
(Cynogale bennetti), mentawai macaque (Macaca pagensis), and tiger (Panthern tigris)
are found. These mammal species, although not wholly dependent on mangal areas,
are considered endangered by the IUCN (Verheugt et al., 1990).
Mangrove swamps supports the marine food web by their litter, and are thus
indirectly essential for birds. Furthermore, mangal forests are refuges and high water
roosting places for a host of bird species. In addition to local species, global
migrants also inhabit mangal areas (Dingwall, 1984). The winter areas provide the
resources necessary to sustain waterfowl until they return to their breeding grounds.
Where wetlands along migration corridors are not available, waterfowl have to rely
on resources of winter areas for longer periods of time. As a result, waterfowl
making the more direct and longer flights between breeding and winter areas are
subject to increased survival constraints (Bellrose & Trudeau, 1988).
For example, approximately 300 bird species, of the total of 580 occurring in
Sumatra, are supported by the Banyuasin-Sembilang area, either as resident or as
transient. On these tidal mudflats, 28 species of migratory waders have been
recorded, including several Red Data Book species such as the Asian Dowitcher
(Limnodromus semipalmatus) and Nordmann's Greenshank (Tringa guttifer). Recent
surveys revealed the importance of this region for some of the world's rarest
waterbirds, including 90% of the world population of Milky Storks (Mycteria
cinerea), and possibly the only breeding population of the Spotbilled Pelican
(Pelicanus philippensis) in Indonesia and Malaysia. Other endangered species are
Lesser Adjutant (Leptoptilos javanicus), Sumatran Heron (Ardea sumatrana), Royal
Spoonbill (Platalea regia), and Black-necked Stork (Ephippiorhynchus asiaticus)
(Silvius, 1986).
Fishes are more or less dependent on wetlands. The fish fauna contains species
which migrate through or into the mangal environment, or which spend a part of
their life cycle there as juveniles. Mangal forests are productive ecosystems and play
crucial roles in the life cycle of many marine species. If mangal systems are
destroyed, a valuable spawning ground and protective habitat for juvenile marine
species will be lost.
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In comparison to other wetland habitats, mangals provide important resources for
many terrestrial or semi-aquatic animals that occupy broad ecological niches, but are
typically associated with other habitat types. Based on the relative contribution of
wetlands to the diet, breeding, and cover requirements, the wetland animals of a
region can be placed in one of the following three categories:
1

Limited:

2

Influenced:

3

Unaffected:

those species for which wetlands are an essential habitat.
Wetland loss will eliminate use of the area by the species.
those species for which wetlands are an important source
of food and/or cover. Wetland loss will decrease carrying
capacity but not eliminate the use of the area by the
species.
those species which regularly use wetlands, but for which
wetlands are unnecessary for food or cover. Wetland loss is
not likely to decrease carrying capacity and may increase it.

Plant species are even more depending on the mangal area because they have no
opportunity to move elsewhere. It is therefore of major concern to protect areas
with a high flora diversity. Mangal formations in South-East Asia and parts of East
Africa are rich, with more than 20-25 mangrove tree species, while those on the west
coast of Africa, and in Australia and America have only about 5-15 species. Less
than 10 species are found in other parts of the world.
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A Brief Survey of the Flora of Indonesian Mangroves.
Stef Wulffraat
Keywords:

Indonesia, mangrove flora.

Introduction
In 1990, the idea rose at the Asian Wetland Bureau in Indonesia to produce a
handbook of Indonesian mangroves for managers and ecologists. This handbook
should consist of a description of the ecological base; guidelines for management,
and of a part on the botany of mangrove vegetation, including illustrations of all
species. In literature on mangroves by far the most attention is given to the trees,
shrubs, and palms of mangroves. One aim of the study was to focus on other
lifeforms as well.
The base of the botanical part of the handbook was made by the author, while
working as a volunteer in Indonesia, in 1991. The work consisted of extensive data
collection, both literature and field data, composition of a checklist of all plant
species of Indonesian mangroves, and the production of an identification key for all
trees, shrubs, and palms. After the base was finished, the work was continued by
various qualified authors, both on professional as well as on voluntary base. At
present the handbook is almost finished and will probably be published in 1995.
An abstract of the previous work of 1991 was made to give an impression of the
various species of Indonesian mangroves and their ecological preferences.
General overview
The most remarkable feature of the mangrove ecosystem is the relatively clear
zonation, which is mainly determined by the duration of inundation, the input of
freshwater from the inland, and the salinity. Many mangrove species have a clear
preference for a certain zone. Only the areas which are flooded at least during the
highest tides, so with direct influence of seawater, will be considered as "real"
mangroves. Areas which are inundated only at the higher floods, are often called
"back-mangroves".
A total number of about 180 plant species was found to occur frequently or
occasionally in the Indonesian mangroves. However, of this total number of species
only approximately 45% is exclusively restricted to "real" mangrove areas. About
BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995
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55% of the species does also occur in other ecosystems. Of the total number of 180
plant species about 75 are trees or shrubs, divided in 32 families. Approximately
70% of these species are restricted to the "real" mangroves. In the Indonesian
mangroves only 5 palm species occur, of which one is a rattan.
A total number of about 40 epiphytes was noted, of which 50% are ferns, 15%
dicotyledons and 35% monocotyledons, entirely Orchidaceae. Only 3 parasite species
could be recorded, all of them being Loranthaceae. The total number of "ground
herbs" is about 40, of which 5% are ferns, 20% dicotyledons and 75%
monocotyledons, mainly Cyperaceae and Graminae. The total number of vines and
climbers is about 15.
The number of species per hectare, divided in different lifeform classes, can be an
interesting tool for comparing mangroves to other main vegetation types.
Unfortunately, such a specific counting could only be found for a montane forest
type at an altitude of 1450-1500 m in Cibodas, West Java (Jacobs, 1986). A rough
estimation was made for an "average" lowland tropical rain forest, which is often the
adjacent main vegetation type of these mangroves.
One mangrove plot was established at Pulau Rambut, a small coral island close to
Jakarta. The other was established at Kapar, at the west coast of Peninsular
Malaysia. The plots had an oblong shape, covering all zones from the seashore up to
edge of the highest tide. Before comparing, it should be mentioned that almost all
ground herbs and most of the climbers where found in the back-mangroves. If only
real mangroves were considered, the numbers and ratios would have been much
different. The numbers are given in the table below. First numbers are the absolute
number of species per ha, second numbers indicate the percentages of the total
number of species per ha.
The following is a very brief description of the most important species and families
of each lifeform class.
Trees and shrubs
Without doubt, the best known family of mangrove tree species is Rhizophoraceae.
However, most members of this family are not mangrove trees, but shrubs or
climbers of tropical rain forests. Only the mangrove species of the family (worldwide
16, in 4 genera) have their seeds germinating on the plants. The genus Rhizophora is
the only genus with the well known stilt roots, providing air for respiration to the
roots when inundated.
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The number of species per hectare of plots in 4 different
vegetation types.
Kapar1

Pulau Rambut2

Cibodas3
134

39%

45-55%

2

<1%

5-15%
5-15%

Rain Forest4

Trees/shr{ibs

17

44%

13

Palms

1

3%

-

Epiphytes

7

18%

4

16%

100

29%

Parasites

-

1

4%

1

<1%

Ground herbs

11

28%

5

20%

78

23%

20-30%

Vines/climbers

3

8%

2

8%

29

8%

5-15%

Total nr. species

39

52%

25

344

<1%

200-500

1= Kapar, mangrove, west coast of Peninsular Malaysia, 2= Pulau Rambut,
mangrove, Java, Indonesia, 3= Cibodas, montane forest, West Java, Indonesia,
4= Estimation for "average" lowland tropical rain forest.
In Indonesia three species of Rhizophora
occur. Rhizophora apiculata can be
distinguished from the others by always
having a pair of two flower buds.
Rhizophora mucronata and Rhizophora
stylosa have longer flower stalks, usually
1-3 times forked. R. apiculata and R.
mucronata often grow mixed in the outer
zone of the mangroves, inundated by
normal high tides. They both prefer deep
mud soils, but R. mucronata also tolerates
more sandy soils. R. stylosa, which has
narrower and shorter leaves than R.
mucronata, is less common than the other
two species. It is said to prefer more
sandy and coral soils. The bark of
Rhizophora species is exploited for tannin
and dye production.
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The genus Bniguiera is well known for its knee-shaped roots, which is another
adaptation to the anaerobe condition of the soils. The flowers have 8 to 16 sepals
(calyx lobes), which remain persistent on the fruits. Bruguiera species usually occur
in the less frequently inundated zone behind another seaside zone of Rhizophora
and/ or Avicennia species. Most Bruguiera species are more or less shade tolerant.
In Indonesia, 6 species occur. Bruguiera exaristata, Bruguiera gymnorrhiza and
Bruguiera sexangula have solitary, large flowers, while the other 3 species have 2 to 6
(smaller) flowers on a stalk. B. exaristata only occurs in Timor and Irian Jaya/Papua
New Guinea. B. gymnorrhiza is often the dominant species in a high forest. B.
sexangula is probably more common at the edges of tidal creeks and freshwater
outlets. Bruguiera liainessii has 10 sepals, and is a rather infrequent species of the
inland part of mangroves. Bruguiera parviflora has 8 very small sepals and very thin
fruits. It is probably a more light demanding species than the other ones. Bruguiera
cylindrica has 8 reflexed sepals and usually a curved hypocotyl, and prefers heavy
clay soils.
The Ceriops and Kandelia species are
shrubs or smaller trees and have 5 to 6
sepals. The two Ceriops species, Ceriops
tagal and Ceriops decandra usually occur
scattered through the more inland part of
the mangroves but also at the (disturbed)
fringes of the dry land. Kandelia candel is
a rare species, occurring only in specific
conditions in back-mangroves or on tidal
river banks.
The second best known family of
mangrove species is the Avicenniaceae.
This is, however, not unanimously accepted as a separate family, but by some
scientists considered to belong to the Verbenaceae. The Avicennia species have the
remarkable pneumatophores, which are pencil-shaped respiration roots. It is said
that this adaptation to anaerobe conditions makes these species, in stead of
Rhizophora species, less suitable to grow on coasts with rapid sedimentation, because
the pneumatophores can become covered.
Roots

°f Cenop5 decandra-

@s,ef

In Indonesia 4 or 5 Avicennia species occur. The only species with an inflorence
consisting of flower spikes is Avicennia alba. The species name "alba" was chosen
because the leaves are coloured white beneath. This pioneer species is common
along the outer seaside of the mangroves, and can colonize newly formed mudflats.
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The other Avicennia species have their inflorences consisting of capitulums (heads).
Avicennia officinalis has slightly larger flowers, with a style and a stamen a few mm
longer than the other species. This species occurs on the landside fringe of the
mangroves. Avicennia marina is probably the most widespread mangrove species in
the world, from East Africa up to New Zealand. In Indonesia 3 varieties of this
species occur, being A. marina var. resinifera, A. marina var. intermedia and A.
marina var. rumphiana. This species can tolerate even more extreme conditions than
A. alba. Avicennia lanata resembles A. marina var. intermedia but can easily be
distinguished by the white woolly hairs, which cover the leaves, the entire ovary, and
the fruit. This species only occurs in Malaysia and possibly also in Sumatra.
Avicennia eucalyptifolia only occurs in Irian Jaya and Papua New Guinea.
The 3 Sonneratia species in Indonesia of the family of Sonneratiaceae also have
pneumatophores, usually thicker than those of the Avicenniaceae. Sonneratia ovata
does, in stead of the other two species, not have petals. The 3 species can easily be
distinguished by looking at the fruits. S. ovata has its sepals pressed against the fruit,
Sonneratia caseolaris has its sepals expanded and Sonneratia alba has its sepals
reflexed backwards. S. alba is a real pioneer species, generally occurring in the outer
seaside of the mangroves, while the other two species prefer the less saline parts of
the back-mangroves. One specimen of them is still surviving in a fresh water pond of
the Botanical Gardens of Bogor.
Three members of the Combretaceae are very common in Asian mangroves. The
species of Lumnitzera have spatulate, succulent-like leaves on which often salt crusts
are visible. Lumnitzera littorea has red to purple flowers. Two varieties exist of
Lumnitzera racemosa. L. racemosa var. racemosa has white flowers, while L.
racemosa var. lutea has yellow flowers. All of the species grow in the more land-side
zone of the mangroves. The third species is Terminalia catappa, which is a very
common beach forest species, but does often occur at the landside edge of the
mangroves.
The same counts for some other species of other families, like Barringtonia racemosa
(Lecythideceae); Scaevola sericea (Goodeniaceae) with remarkable half flowers;
Pemphis acidula (Lythraceae) with very small, hairy leaves; Hibiscus tiliaceus and
Thespesia populnea (both Malvaceae).
Three Euphorbiaceae species are common in the back-mangroves. Glochidion
littorale is lacking the white sap which the other two species do have. Excoecaria
indica has a thorny trunk, Excoecaria agallocha doesn't. The sap of the latter one
can cause temporary blindness.
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The three Indonesian mangrove species of the Myrsinaceae are Aegiceras
comiculatum, Aegiceras floridum, with obovate leaves and Ardisia elliptica, with
elliptic-lanceolate leaves. Ae. comiculatum is a species of open back-mangroves and
has its flowers and fruits all deriving from the same point. Ae. floridum is a species
of rocky mangroves and has its flowers and fruits connected to an axis. These two
species are crypto-viviparous, which means that the seed germinates in the
connected fruit, but only perforates the pericarp after the fall of the enlarged fruit.
The two mangrove species of the Rubiaceae, also coffee and quinine belong to this
family, are often present. Scyphiphora hydrophyllacea is a shrub which occurs not
only scattered in the back-mangroves, but sometimes in the seaside zone as well.
Ixora timorensis occurs in the drier parts of the mangroves.
The three Xylocarpus mangrove species of
the Meliaceae have also special
adaptations of their root systems,
although they generally occur only in the
less often inundated zones of the
mangroves. Xylocarpus granatum (the
species name refers to the very large
fruit) has meandering vertical plates as
pneumatophores. Xylocarpus mekongensis
has cone-shaped pheumatophores and
Xylocarpus moluccensis has both.
.

.

.

Pneumatophores of Xylocarpus moluccensis. ® Sief
Wulffraat, 1991.

Ot the two back-mangrove species of the
Sterculiaceae, Heritiera littoralis is quite
common. The other one, Heritiera globosa, was discovered by dr. Kostermans in
Borneo in 1959. He was surprised that nobody ever mentioned the new species,
although the tree was growing along a rather crowded waterway. The lower leaf
surface of this species is copper coloured when dried, while the lower leaf surface of
H. littoralis is silver coloured.
Three members of the Apocynaceae are common in the Indonesian mangroves, all
belonging to the genus Cerbera. Cerbera floribunda is limited to the back-mangroves
of Irian Jaya and has egg-shaped fruits. The fruits of Cerbera odollam and Cerbera
manghas resemble a mango. The first species prefers probably more clayey soils
while the second one prefers sandy soils.
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Camptostemon philippinense (Bombaceae) is a common back-mangrove species of
Borneo, Sulawesi, and the Philippines. Camptostemon schultzii occurs in the
mangroves, but is mainly a species of rocky shores.
Osbornia octodonta (Myrtaceae, the Eucalyptus family) is a shrub growing in open
mangroves on sandy soils. The species is mainly occurring in the eastern part of
Indonesia. After it was found at the west coast of Bali, van Steenis (1936) asked
people to search for this species in eastern Java. In the first volume of the Flora of
Java of 1963 still no observations in Java could be mentioned.
Dolichandrone spathacea (Bignoniaceae) is a small tree of the back-mangroves which
has trumpet-shaped large white flowers.
All other mangrove trees and shrubs not yet mentioned are less common species,
mainly occurring in the landside edge of the back-mangroves, or are species
generally occurring in other main vegetation types (like beach forest or freshwater
swamp forest) but occur occasionally in mangroves. The most remarkable ones are:
Gluta velutina (Anarcardiaceae)
produces a black sap in its bark which
can become very irritating to the skin
when touched. Seven species of the
large Leguminosae family can be
found in Indonesian mangroves. The
mangrove fig Ficus microcarpa
(Moraceae) was observed to become
very dominant in the landside edge of
a disturbed mangrove forest in Kuala
Selangor (Malaysia). In Muara Anke,
close to Jakarta, some very large
specimens were found in the Nypa
palm zone. A mangrove member of
the Orange family (Rutaceae) is
Merope angulata. The leaves of this
species give indeed, when crushed, a
citrus-like smell. A close littoral
relative of the famous Ebony tree is
Diospyros littorea, which occurs
throughout Indonesia.
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Palms
The most important mangrove palm is
Nypa fruticans. The species name (Frutex
= shrub) refers to the stemless
appearance of this palm. In fact, the palm
has a small horizontal stem from which
all leaves derive. This species occupies it's
own ecological zone, generally behind the
frequently inundated mangrove zone. This
is a littoral zone with influence of sea
water, but with a regular input of
freshwater from the landside as well. In
many parts of Indonesia a rather large
household industry is dependent on the
exploitation of Nypa.
Oncosperma tigillaria is a palm with
strong stems which are armed with spines,
usually growing in clumps. This palm
occurs in the back-mangrove, on the
landside edges, preferring brackish water.
It has an economic importance for
constructions.
Calamus erinaceus is the only rattan
which occurs in mangroves. It occurs in
the drier parts of the mangrove and was
observed to form dense tickets in
disturbed forests.
Two other palms, Livistonia rotundifolia
and Phoenix paludosa, occasionally occur
in the landside edge of the mangroves.

The mangrove rattan, Calamus erinaceus. ®Stef
Wulff raat, 1991.

Epiphytes
The circumstances for epiphytes in the mangroves are different from other main
vegetation types. Not only there is the influence of sea water vapour blown by the
wind, but also the excretion of salt from the stems on which they grow. Their
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application of nutritions will be different as well. Considering this, it seems to be
strange that only few specific mangrove epiphytes exist, that are restricted to the
mangrove habitat. Most of them are species which also occur elsewhere. It should,
however, be mentioned that most epiphytes are growing in the more landside zone
of the mangroves. In the very outer seaside edge, epiphytes are rare but in the
Rhizophora zone with regular inundation they do occur.
Two epiphytic ferns mentioned to occur (in Java) only in mangroves are Cyclophorus
cinnamoneus (Polypodiaceae) and Nephrolepis acutifolia (Nephrolepidaceae) (Backer
& Posthumus, 1939). Epiphytic ferns often mentioned in species lists of mangrove
surveys are Asplenium nidus, the well-known nest fern, Drymoglossum piloselloides,
with leaves shaped like small coins, and Drynaria rigidula.
No dicotyledons are known to be exclusive species of mangroves. Three Dischidia
species (Asclepiadaceae) are probably rather common. The well-known Myrmecodia
tuberosa, living in cooperation with ants, also occurs in mangroves.
All epiphytic monocotyledons in mangroves are Orchidaceae. Two of them are
specific mangrove species: Bulbophyllum xylocarpi, which grows only on Xylocarpus
and Heritiera species, and Oberonia rhizophoreti, which grows only on Rhizophora
species.
Parasites
The different circumstances as mentioned for epiphytes count even more for
parasites, which are even more dependent on their host tree. Only 3 species are
known from the Indonesian mangroves, all of them being hemi-parasites. This
means that they take only a part of their input from the host tree. They still have
their own photosynthesis. Amyema mackayense does only occur in Australia, Papua
New Guinea, and possibly in Irian Jaya. Amyema gravis occurs throughout the
Archipelago and is a hemi-parasite on Rhizophora, Avicennia, and Sonneratia
species. Viscum ovalifolium is often parasiting on Excoecaria agallocha.
Ground herbs
The submerged littoral vegetation, like sea-grasses and algae, were not included in
the original checklists of mangrove species.
The mangrove ferns Acrostichum aureum and Acrostichum speciosum are almost
restricted to mangrove habitats only, and are common in most Indonesian
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mangroves. The first species has very long leaves (up to 3 m), while the latter one
has shorter leaves (less than 1 m). They occur in the brackish back-mangroves (like
the Nypa palm zone), but can also grow in the more frequently inundated zones
(like the Rhizophora zone), mainly on small crab-made hills. Although they tolerate
shade, they prefer open spaces. In disturbed areas these species can become very
dominant, making regeneration of other plant and tree species difficult.
The most common dicotyledon ground herb species are the so called mangrove
thistles of the genus Acanthus (Acanthaceae). The most common species is Acanthus
ilicifolius, which has blue flowers. The other two species are A. ebracteatus and A.
volubilis, which both have white flowers. All Acanthus species have more or less the
same habitat preferences as the above mentioned mangrove ferns, and grow often
mixed with these ferns.
The family of Compositae (or Asteraceae) does not have many members in the
mangroves, but one of them is quite common. This is Pluchea indica, often
occupying areas on the drier landside of mangroves and plains behind the
mangroves. Another member is the climber Wedelia biflora.
Other dicotyledons include a few halophytic species with succulent leaves, like
Sesuvium portulacastrum (Aizoaceae).
The mangrove species of the Cyperaceae and Graminae (Poaceae) generally occur
in plains of the back-mangroves or behind the mangroves. No species is known to be
an exclusive mangrove species, although some of them have a clear preference for
brackish water. Many of them are common species of coastal areas. Cyperaceae that
are probably the most common in Indonesian mangroves are Cyperus javanicus, C.
malaccensis, and Fimbristylis ferruginea. Scirpus litoralis does also occur in Africa. It
was found (by the author) to be a common species of salt marches in Senegal.
The Graminae species Myriostachya wightiana was mentioned to grow often with
Nypa fruticans palms. Diplachne fusca is probably one of the Graminae with the
highest tolerance to salinity. The reed species Phragmites karka can tolerate some
brackish water.
Vines and climbers
Most of the climbers in mangroves occur in the drier, only occasionally inundated
zone, or are often even climbing on mangrove trees, but are rooting on slightly
higher, not inundated parts. In this zone, climbers can become very abundant after
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disturbances of the original vegetation. However, climbers can be located also in the
more frequently inundated zones, sometimes even up to the seaside edge. In these
cases they generally prefer rooting on slightly higher parts or very close to the stems
of the host trees. Three or four species of the Asclepiadaceae with fleshy leaves can
occur in this zone.
Many of the larger climbers
of mangroves have seeds
which can survive a long
time floating in sea water.
Derris trifoliata
(Leguminosae) is such a
species. It occurs along the
coasts of East Africa, India,
up to Australia. At least 2
other Derris species occur in
Indonesian mangroves.
Among other mangrove
members of the
Papilionoideae tribe of the
Finlaysonia obovata (Asclepiadaceae). © Stef Wulffraat, 1991.
Leguminosae are tWO lianas
of the genus Dalbergia, wellknown for the Rosewood
which some trees of this genus produce. Two Caesalpinia species (Caesalpiniodeae
tribe), C. bonduc (pan-tropical) and C. crista, often occur at the drier fringe of the
mangroves, but are mainly species of drier coastal areas. They have bi-pinnate leaves
and are armed with spines.
The liana Smythea lanceata (Rhamnaceae) occurs on littoral sites, especially
mangroves, throughout Indonesia.
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Impact of Expected Climate Change on Mangroves.
Colin D. Field
Keywords:
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Mangrove forests, estimated at about 17 million hectares worldwide, are characteristic
littoral plant formations of tropical and sub-tropical sheltered coast lines. The plant
species found in mangroves are derived from a variety of families and they vary in their
dependence on a littoral habitat. There are some sixty species of trees and shrubs that
are exclusive to the mangrove habitat.
Many reports have been published dealing with the question of global climate change
that may arise as a result of human activities. This note summarises the implications
of predicted climate change for the future of mangrove ecosystems that have been
identified by the UNEP-UNESCO Task Team concerned with the assessment and
monitoring of climate change impacts on mangrove ecosystems (UNEP, 1994).
Sea Level Rise
Mangrove ecosystems accumulate peat or mud and this gives them the opportunity
to adjust to a rising sea level. If the sediment accretion rate equals the rate of rise of
sea level then inundation preferences of the different mangrove species can be
maintained. If the rate of sea level rise exceeds the rate of accretion then some
rearrangement of existing vegetation will take place. Loss of mangroves will occur if
the mean tide level becomes higher than the elevation of the substrate.
From the geological record, mangroves on high islands and continental shores have
tended to survive in several refuges, the most likely being continental coastlines with
healthy sediment budgets (Woodroffe and Grindrod, 1991).
In the case of low limestone islands, where there is little significant sediment input,
mangrove ecosystems should be able to keep pace with a rising sea level of 8-9 cm
per 100 years; they are under stress at between 9 and 12 cm per 100 years; and they
cannot adjust at rates above this level. The predicted rates of sea level rise of 30-60
cm over the next century, as a result of human-induced climate change, will be too
fast for such mangroves to adjust and they will collapse as a viable coastal ecosystem
(Ellison and Stoddart, 1991).
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Temperature Rise
Mangrove species show considerable variation in their sensitivity to temperature.
However the majority seem to produce maximal shoot growth when the mean air
temperature rises to 25°C (Hutchings and Saenger, 1987). It would appear therefore
that if the average air temperature increases by more than several degrees, the
species composition of the mangrove forests may change and mangrove ecosystems
may move further north and south, if other conditions for growth and reproduction
remain favourable.
Superficially, the predicted
global warming of between 1.5°C
and 4.5°C over the next century
would seem likely to be of little
consequence for the
development of various species
of mangrove. However, the
impact of temperature increases
could become significant when
the cumulative effects of
temperature on plant
development are considered.
Rise in Atmospheric C02 Levels

Predicted change in greenhouse gases and associated
climatic change.
Atmospheric
greenhouse gases
Carbon dioxide
Methane
CFC-11
CFC-12
Nitrous oxide
Global mean temperature
Global mean sea level

1990

353 ppmv
1.72 ppmv
280 pptv
480 pptv
310 ppbv

2100

840 ppmv
4 ppmv
630 pptv
1400 pptv
420 ppbv
+ 3.0 "C
+ 60.0 cm

Source: Summarised from IPCC, 1990.
There is some evidence that
elevated C02 stimulates plant
growth, at least in agricultural plant species. Conflicting research results have shown
a possible enhancement of the rate of photosynthesis for some mangrove species and
no change for others. The effects of C02 enrichement on mangrove forests cannot
be interpreted within a simple framework as it will depend on complex interactions
between several different physiological and environmental factors. Information is
needed from long term assessments of growth where factors of high C02
concentration, temperature and nutrient stress are controlled.
Water Availability
One of the effects of global warming may be to change the pattern of precipitation
in the tropics. The growth rate of mangroves is critically related to the avialability of
water to the trees and this is reflected in soil water content and soil salinity. As most
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magroves are tidally inundated, soil water content only becomes a problem when the
inundation is occasional and the rainfall very limited.
Soil salinity characterises the mangrove habitat and growth of some mangroves has
been shown to be maximal under relatively low salinities (Burchett et al., 1984;
Clough, 1984). With increased soil salinity, associated with a reduction in
precipitation, mangrove species would face problems of increasing salt levels in the
tissues and decreasing availability of water, resulting in a reduction in growth. If the
change in precipitation patterns in mangrove areas is such as to reduce soil salinity
then an improvement in growth rates can be expected.
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Functions of Mangrove Ecosystems in Indonesia.
Rogier Eijkens
Keywords:
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This article is an abstract of a report consisting of a compilation of literature on
mangrove ecosystems in Indonesia. It focuses on ecology, different land uses and
conversion of mangrove habitats in Indonesia. The report provides an information
source on Indonesian mangroves and is ment as a contribution to a more wise use of
mangrove resources in Indonesia.
Ecology
Mangroves can be identified by their common ability to survive along sheltered,
intertidal coastlines on sediments that are saline, anaerobic and frequently acidic. It
is believed that in the Indo-Malayan region mangroves have reached its optimal
development. Species diversity reaches the number of 92 plant species. Wildlife is
often unique for the mangrove environment. Mangrove forests achieve high levels of
productivity because of the high flux of nutrients from rivers and the sea.
Ecologically, they provide shelter and a nursery function for many aquatic species
and many species of birds roost, feed and nest here. Mangroves also form a
protection belt against floods and erosion.
Mangrove vegetation can often be divided in different zones, starting from the water
shore to the inland. This zonation is for an important part caused by the frequency
of tidal inundation. The fauna in the mangroves can be divided in an aquatic
component (crabs, snails, worms, bivalves, fishes, etc.) and a terrestrial component
(insects, spiders, snakes, lizards, rats, monkeys, birds, etc).
Fisheries
An important land use type in mangroves is fishery. This sector largely depends
upon mangroves, because many commercial species like Penaeid shrimps, shellfish,
and many fish species spend a part of their life cycle in mangroves. A strong linear
relationship has been found to exist between capture fisheries in tropical coastal
waters and the extend of the adjacent mangrove areas. Fisheries in the mangrove
areas mostly consists of small-scale fishing, using traditional equipment and carried
out by local people. Brackish-water fish ponds (tambaks) are by now the most
extensive form of mangrove area conversion. This system depends on the tidal floods
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for saline water and fry of fish and shrimp species are often harvested from nearby
mangroves. Especially on Java, Bali, and South Sulawesi a large part of the
mangroves has been converted into fish ponds.
Forestry
Mangroves have the
attention of forest
exploiters, partly because
they provide one of the
few sources of short-fibred
softwood for paper
production. In comparison
to other forest types,
mangroves are more
productive, making it
easier to apply a
sustainable exploitation
system. In Indonesia,
mangroves are harvested
for a variety of purposes,
including charcoal,
fuelwood, pulp, tannin
bark, and construction
materials. The most
important commercial
species are Rhizophora
spp., Bmguiera spp. and Ceriops spp. Large commercial mangrove exploitation
concessions started in the late 1970s and have (had) significant impact on mangrove
habitats throughout Indonesia. The current regulations for mangrove exploitation in
Indonesia consist of selective cutting with retention of seed trees for natural
regeneration and eventually replanting. In practice this system is difficult to
implement and control by the forestry service is far from efficient.
Traditional use
Traditional use of mangroves includes harvesting mangrove products on a
sustainable base, involving neither advanced technological inputs, nor activities that
result in substantial ecological changes within a relatively short period. People
inhabiting the mangrove areas are involved with these practices. Houses in small
BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

30

villages, varying from a few to several hundred villagers, are built on platforms
raised on stilts made of mangrove poles. These settlements are situated along the
waters near creeks, rivers or estuaries. The families within these villages earn their
living mainly from fishing, and obtain additional income from harvesting mangrove
products. Mangrove trees around the villages are used as a source of wood for their
daily needs. Modern settlements in mangroves can hardly be categorized as
mangrove utilization. A more suitable term would be "mangrove conversion" to
other, often commercial uses.
Agriculture
Conversion of tidal freshwater or brackish water swamps directly behind the
mangrove zone is accelerated by the ever pressing need to provide extra food for the
rapidly growing population of Indonesia. Since 1969 the Government of Indonesia
launches massive programmes, by means of transmigration projects, to convert more
tidal lands into agricultural land. Spontaneous transmigrants are believed to
outnumber the government sponsored transmigrants by 2 or 3 times. Problems
concerning water control, saltwater intrusion, poor structure of and toxic
components in the soil, etc. make crop growing difficult. After a few years, rice
cultivation is often replaced by coconut cultivation, or not rarely followed by
abandonment of the land. The basic form to reclaim tidal lands is to drain the area
by establishing a network of canals (parits). Buginese and Banjarese migrants have
practised this system for a long time and the sponsored transmigrants use an
improved version of this system.
Salt production
In Indonesia, moderate to large-scale salt evaporation operations occur where
physical environmental conditions are adequate to optimal. However, conflicts over
the use of land in the upper tidal and adjacent supra-tidal environments have forced
the development of salt ponds into the mangroves. In this respect, the most
important areas are East Java, the north coast of Central Java, and Sulawesi. A
complete eradication of mangrove vegetation for salt evaporation results in
irreversible change of the habitat.
Settlements
Due to the explosive development of industries and big cities in Indonesia, the
conversion of mangrove land for human settlements, industrial sites, harbour
facilities, etc. will definitely increase in the years to come. Cannelization and
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drainage activities have often blocked the freshwater input. Thermal pollution by
power plants affects marine organisms and oil spills from shipyards, offshore
industries or collision of oil tankers can have disastrous effects on the mangrove
ecosystem.
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This article describes a case study carried out by the author and a counterpart from the
Indonesian Directorate General of Forest Protection and Nature Conservation (PHPA)
in the period 1989-1990, while working at the Indonesian office of the Asian Wetland
Bureau. The aim of the project was to contribute to the improvement of the
management of mangrove ecosystems in Indonesia, in particular with regard to forestry
resource utilization and multi-functional sustainable use of the mangrove forests.
Introduction
Mangrove forests form an economically important part of the Indonesian wetlands,
because they provide a highly productive source of timber and non-timber products
with a high potential for sustainable resource utilization. A significant decrease of
the area of mangrove forests in Indonesia results from different human activities
which have been carried out over the last decades. Substantial degradation and
conversion of the mangrove area still continues, mainly for fish ponds, agriculture
and forestry.
The present exploitation of mangrove resources in Indonesia is developed and
carried out mainly with an uni-sectoral approach, without taking into account
possible higher economic returns of integrated multi-sectoral resource utilization. In
addition, ecological values of mangrove forests are not adequately protected and
insufficiently considered in present exploitation schemes. For example fish and
shrimp nurseries, called 'tambaks', are established without consideration for forestry
or other economic potentials. Forest exploitation is implemented with little or no
care for the conservation of natural resources and social functions. In this way a
multitude of economic and ecological values are affected by each uni-sectoral
development resulting in a loss of potential capital income and ecological functions.
The project
The main activities carried out were a literature study on different mangrove
exploitation systems and a survey in a mangrove timber concession area, with the
following objectives:
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Evaluating different mangrove exploitation systems in South-East Asia.
Providing ideas for an integrated system for mangrove forest resource
exploitation.
Carrying out a case study in the mangrove exploitation area of PT Bina
Lestari in the province of Riau, Sumatra.
Description of the survey area
The survey area is located on the east coast of Sumatra, just north of the Indragiri
river estuary, on both sides of the equator. The area largely consists of the timber
concession area of PT Bina Lestari, with an extend of about 80,000 ha. About 73%
of the survey area is covered with forest of which a very large part consists of
mangrove forest. Behind the mangrove zone on the landward side, peat swamp
forest occurs, although often converted into coconut plantations. The area is sparsely
populated, as only a few small villages are found in the survey area.
In the mangrove vegetation
a certain species zonation
was identified from the
water shore to the inland.
Rhizophora apiculata or
Nypa fruticans dominates
the riverside, except along
the seashore, where
Aviccenia spp., and
Sonneratia spp. are most
abundant. Behind this zone
Bruguiera is mostly the
dominant genus. Wildlife is
rich and wide range of bird
and monkey species were
spotted.
Land use related activities

Flowering and fruiting of Nypa fructicans.eStef Wulffraat, 1990.

Commercial forest
exploitation, carried out by
the concessionaire PT Bina
Lestari, is the most
widespread and intensive
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land use related activity in the survey area. The timber exploitation system used is
clear-cutting of pre-assigned blocks with retention of at least 40 seedtrees/ha or
2500 seedlings/ha. Replanting of mangrove seedlings is sometimes carried out on
old logyards or log transport tracks. According to the forestry agreement with the
Indonesian Forestry Department, the concession holder is committed to an annual
allowable cut fixed by the provincial forestry service. The concessionaire closely
cooperates with PT Bina Mandah, which owns a chipmill factory on the edge of the
concession area. The logged mangrove stems are chipped here and directly exported
to Japan for paper manufacturing.
Coconut growing is the first major activity carried out by the local population in the
survey area. Coconut trees are grown for copra which is sold on the local market. In
some of the villages fruit trees and vegetables are grown, mostly for own
consumption. Rice is grown on a small scale.
The second major activity of the local population is fishery. In some villages it is the
most important activity. According to the villagers catches on the open sea are much
larger than in the creek and river system of the area.
The collection of non-timber forest products in mangrove forests is the third
important activity by the local population. The main forest products extracted are:
mangrove wood for charcoal production, tree branches for fish stakes and fuel wood,
Nypa fruticans leaves for roof thatching, and several bird species (e.g. hornbills and
parrots) to be sold in nearby Singapore. Logging of mangrove trees by the local
population also occurs for commercial purposes. In some villages mangrove stems
are directly sold to the nearby chipmill.
Impact on the mangrove habitat
After an evaluation of the impact of the different land use related activities upon the
mangrove habitat, it was concluded that commercial timber exploitation has by far
the most negative impact on the mangrove flora and fauna. The collection of nontimber forest products, mainly restricted to the surrounding of the villages, was
found to have only small-scale local negative impact on the mangrove vegetation.
Other land use related activities, except coconut plantations, are practised on a small
scale and have only minor negative impact on the mangrove habitat.
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Evaluation of some mangrove timber exploitation systems
From the different mangrove timber exploitation systems used in several South-East
Asian countries, the strip-cutting system as was implemented in Thailand is
considered the best mangrove timber exploitation system:
The mangrove vegetation is not as heavily damaged as is often the case with
other exploitation systems, due to minimal damage to seed trees and
seedlings.
Potential for abundant natural regeneration is high as the undisturbed strips
can provide seedlings.
Water erosion damage is restricted as the strips are situated at an angle of
45° to the waterside.
Transport of the logs is easy as short and straight transport tracks can be
constructed in the strips.
Controlling the logging activities is easy as the system is more systematic.
A new concept for a
mangrove timber
exploitation system for
Indonesia and other SouthEast Asian countries is
established. Thinning of
mangrove trees, as is
implemented in the
Matang mangrove reserve
in Malaysia, is integrated
in the system. The
proposed exploitation
system has least destructive
The strip-cutting system as recommended.
impact upon the mangrove
vegetation, is viable, and
still economically efficient. A more in-depth study to arrive at detailed information
on these last mentioned aspects is needed.
Recommendations
As a result of this study several recommendations are given to provide ideas for an
integrated mangrove management system in Indonesia:
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Introducing a strip-cutting exploitation system.
Preserving different types of primary mangrove forest in which no mangrove
destructing activities may take place.
Establishment of green belts along the seashore and large river estuaries, in
order to protect the waterside of land against erosion.
Improving government control on mangrove exploitation.
Strict regulation of commercial logging by local people.
Setting aside mangrove areas for exploitation of non-timber forest products
by the local population.
Establishment of a buffer zone, in which no mangrove destructing activities
may take place, at the landward side of the mangrove zone.
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Mangrove forests mark the transition between sea and land and constitute coastal areas
in many regions of the Pacific and Atlantic Coasts in Central America. Mangroves
account for 2.2% of the Panamanian territory, 1.3% in Honduras, 1.3% in El
Salvador, 1.2% in Nicaragua, 0.8% in Costa Rica, and 0.2% in Guatemala.
The importance of these perennial forests lies in their ecological value and their socio
economic contributions. Accelerated destruction of these ecosystems makes it of capital
importance for these countries to have effective legislation regulating activities in
mangroves, conserving the ecosystem and minimizing direct and indirect impacts on
them. These ecosystems were ignored by Central American legislation for 20 years, but
recently a substantial advance in mangrove-related legislation has taken place. Panama
and Costa Rica have adopted specific regulations for sustainable use and conservation
of mangroves. This is a big step forward, but implementation of the regulations must be
improved.
This article describes legislation concerning mangroves in Central America and
specifies some obstacles for its successful implementation.
Causes of degradation of the mangrove ecosystem
Deforestation rates in many Central American countries are high. In Guatemala and
El Salvador, the reduction of the mangrove area reaches up to 20% in the last 20
years. Estero Real, in Nicaragua, loses around 355 ha of mangroves every year. The
pressure is lower in Costa Rica and Panama, where reduction of mangrove land
during the last decades is not as high as in other Central American countries.
Nevertheless, large areas have been degraded (Suman, 1994).
Over-use and conversion to other uses contribute to the degradation of mangrove
ecosystems. Mangrove wood is used in rural house construction in Central America,
specially in Honduras, Guatemala, and El Salvador. On the other hand, its use as
firewood is the main cause of degradation in El Salvador and Nicaragua. In Costa
Rica and Panama, traditional industries provide mangrove-charcoal to satisfy the
urban demand.

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

38

In Honduras, Nicaragua and Panama, tannin extraction from the bark accounts for
another traditional use of the mangroves. Very often large amounts of mangrove
wood are wasted due to lack of coordination between the activities of bark
extractors and woodcutters.
In Costa Rica and El Salvador, construction of ponds for salt production contributes
to mangroves degradation. In Guatemala and Honduras large volumes of mangrove
firewood are used for the production of salt in evaporation furnaces. Reclamation of
mangrove areas for agricultural uses has also occurred for centuries. During the last
years, this shift of land use has accelerated. In Central America mangroves are
mainly reclaimed for pastures.
During the last 20 years, shrimp cultivation has had great impact on the mangrove
ecosystem. In many countries of the region ponds for shrimp cultivation have been
constructed in mangroves or in adjacent salt flats. Honduras is a noteworthy case,
where land reclamation has removed large mangrove and salt flat areas. In the Gulf
of Fonseca region more than half of the mangrove area has been converted to
shrimp ponds.
Furthermore, construction of roads, urbanized areas and ditches and dams has
altered mangrove hydrology in all the countries mentioned. Growth of cities, like
Panama and Colon, and their associated port activities, has taken place at the
expense of mangrove areas.
Legislation
Central American legislation concerning mangroves varies much from country to
country. In some nations legislation is very specific and detailed. In the legislation of
other countries mangroves are not even mentioned. Nevertheless, the legislative
scope has evolved significatively during the last years. The trend is to explicitly
regulate sustainable use and conservation of mangroves.
Guatemala
The Political Constitution of the Republic (1985) establishes a legal framework for
use, possession and conservation of natural resources. Article 126 declares
reforestation and forest conservation to be of national urgency and social concern.
The State must issue all the required norms to guarantee rational use of natural
resources (Article 97). According to Article 122, the State preserves a strip of land
of 3 km from the high tide line along its coastline and a 100 m belt along both
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banks of navigable rivers. However, private properties registered in the Land
Registry before 1956 are not included in the land reserves. Act No. 11-80 of the
Parliament regulates the use of National Land Reserves and allows the State to rent
property within Land Reserves.
The Forestry Act in force (Decree
No. 70-89) "declares protection and
conservation of mangrove forests in
the country to be of national
interest..." (Article 21), and demands
promulgation of specific regulation
referring to the use of trees in these
ecosystems. This Article prohibits
change of land use in these
ecosystems and emphasizes the
importance of mangrove
reforestation.
Article 46 of the Forestry Act
classifies forest uses as commercial
and non-commercial. The latter
could be scientific or for domestic
consumption. Legislation defines
"domestic consumption" as non
commercial activities that satisfy
domestic needs for firewood, fencing
posts and constructions, always to be
consumed exclusively by the extractor
and his/her family".

mRodo Jiménez Salas> Revista

Centroamericana, no. 9, 1994.

The Regulation of the Forestry Act
(Governmental Agreement No. 96190), passed in 1990, specifies in Article 28 that use of mangrove forests is only
allowed for domestic consumption and limited to 5 m3/ha/year. This only stands for
residents able to prove possesion or rental status.
To establish a commercial aquaculture exploitation within a mangrove area, prior
authorization of the Dirección General de Bosques y Vida Silvestre (DIGEBOS =
State Forestry and Wildlife Office) is required. Authorities must only issue
authorization when the project is shown not to cause any harm to the wetland or
mangrove forest (Article 29).
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Finally, Article 30 adds that "all infrastructural works or development of planned
human settlements within areas bordering mangroves require a favourable
DIGEBOS report, which must assess the enviromental impact". This evaluation must
include physical-chemical, biological, and socioeconomical impacts.
Reality differs greatly from these legal requirements. Use of mangroves has not
changed, and salt ponds and agricultural activities continue to make indiscriminate
use of mangroves. Sale of firewood to other communities is a common economic
activity for locals, that may cause degradation of the mangroves. Regulation has not
stopped over-use of mangroves and is not effectively implemented. Persons using
mangrove products are not landowners nor tenants. Legally, according to Article 28
of the Regulation, these persons are not authorized to make use of the mangroves.
At the present time, enviromental impacts assessments are not emitted, contrary to
the Regulation in force.
El Salvador
In El Salvador, three key legal instruments regulate management of mangroves: the
Political Constitution of 1983, the Forestry Act (1973), and the Regulation for the
Establishment of Salt Ponds and Exploitation for Aquacultural Purposes in
Mangrove Forests (1986).
Article 117 of the Political Constitution declares the protection and use of natural
resources to be of social interest. Article 104 mentions that "State-owned property
can be transferred to individuals or legal entities within the limits and ways
established by the Law".
The Forestry Act (Decree No. 268-1973) establishes that mangroves are State
property and are part of the national forest heritage (Article 28). The State reserves
the right to exploit them in any way. However, this Act lacks specific regulation to
make it feasible, applicable and in accordance with the reality of the country.
According to Article 61, the Forestry Act establishes some serious violations with
respect to mangroves. The following violations will be penalized with fines
amounting from 500 to 2000 Colones (US$ 60-240) per ha:
1:
2:
3:

Cutting wood from the mangrove forests without appropiate permission or,
surpassing established conditions for use.
Converting mangroves to agricultural use.
Hindering, in any way and without appropiate permission, entrance of
seawater through the natural courses.
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Facts show that the Act is pooly implemented. Since its approval, accelerated
exploitation of the mangroves continues with minimal control or sanction of this
situation.
Very few of the mangrove users request permission of the appropriate authorities.
The Forestry Act does not properly protect the mangrove forests, and even reserves
for the State "the right to exploit them in any way".
Another important legal document is the Regulation for the Establishment of Salt
Ponds and Exploitation for Aquacultural Purposes in Mangrove Forests (Decree No.
14, 1986). It gives priority to the establishment of salt ponds and aquaculture
projects at the expense of mangrove forests, not guaranteeing their conservation.
According to this Regulation, every individual or legal entity interested in
establishing solar salt ponds or aquacultural ponds within the national territory must
apply for a concession. In the case of mangrove forests, every person with a
concession has to pay 2.5 Colones (0.3 US$) per tree cut in the authorized area.
However, the Renewable Natural Resources Office lacks criteria that could guide
their decisions.
Honduras
The State body responsible for the management of mangroves is the Corporación
Hondurena de Desarrollo Forestal (COHDEFOR = Honduran Board for Forestry
Development), by means of Decree Law 103 of January 10, 1974. COHDEFOR's
present objectives include:
1:
2:

To protect, conserve, improve, and encourage regeneration of the forests
and use of the forestry resources.
To manage the Protected Areas System and activities concerning forest
fauna.

Another responsible State body is the Department of Culture and Tourism, by
means of the Law for Planning and Development of Tourist Areas (Decree No. 96880). This Department executes specific policies for tourist areas, including coastal
areas.
The Department of Natural Resources, by means of the Dirección General de Pesca
y Acuicultura (DIGEPESCA = State Office for Fisheries and Aquaculture), is in
charge of regulating commercial fishing and aquaculture. DIGEPESCA has also the
task of protecting mangroves and coastal ecosystems. The legal instrument harking
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DIGEPESCA functions is the Fisheries Law (Decree 139-59), an obsolete law that
does not mention aquaculture. According to this law, "punishment by means of a 300
lempira (US$ 34) fine or 300 days in prison will be applied for those clearing
mangroves and other forests in coastal areas, riverbanks and other nursery areas of
fish in general and oysters in particular.
Nicaragua
Previously, the Instituto Nicaragüense de Recursos Naturales y del Ambiente
(IRENA = Nicaraguan Institute for Natural Resources and Enviroment) was the
State body in charge conservation and protection of the national natural resources.
The situation changed through Decree No. 16-93, which designated the Ministerio
de Economi'a y Desarrollo (MEDE = Ministry of Economy and Development) and
IRENA (today the Ministerio de Recursos Naturales y del Ambiente = MARENA)
as the State bodies in charge of sustainable use and protection of fishing resources
and aquaculture. The legal system in force is maintained while new legal provisions
are issued.
For example, Decree No. 235
(1976), the Emergency Decree for
Sustainable Use of Forests,
prohibits mangrove woodcutting for
commercial purposes.

Stilt roots of Rhizophora apiculata. ® Stef Wulffraat, 1991.

The IRENA Communication of
January 25, 1991, totally prohibits
wood cutting of the mangrove
forests in Nicaragua. This
Communication specifies that
IRENA is the only State body
authorized to issue permits for the
use of natural resources, specially
mangroves.

Application of the few existing laws is very irregular due to limited economic
resources, lack of enforcement personnel, and strong pressure by the users.
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Costa Rica
Costa Rica is the Central American country which has approved the greatest
number of decrees related to management of mangrove forests and coastal areas.
Article 9 of the Maritime Terrestrial Zone Act (Law No. 6043 of 1977), defines the
maritime terrestrial zone as "...the 200 meter land belt along all the Atlantic and
Pacific Coasts of the Republic, whatever its nature..."
The maritime terrestrial zone consists of two sections: the Public Zone, a 50 meter
strip, starting from the ordinary high tide line, and the exposed areas during low
tide; and the Restricted Zone, the remaining 150 meter land strip. Article 11 points
out that the "... public zone includes all the mangrove forests in continental and
insular coasts and in estuaries of the national territory, regardless of their extension."
The Forestry Act (Law No. 7174 of 1990) classifies mangroves as forests, so their
management corresponds to the Ministerio de Recursos Naturales, Energfa y Minas
(MIRENEM = Ministry of Natural Resources, Energy and Mining), specifically to
Dirección General Forestal (DGF = State Forestry Office). Article 4 establishes
that "all lands covered with forests of the country, be they public or private property,
are submitted to the authority of the present Act."
In an action that affected the Forestry Act and the Maritime Terrestrial Zone Act,
the Executive Authority issued the Executive Decree No. 10.005-A of 1979,
establishing that "mangrove areas bordering the continental and insular national
coasts, independent of their extension, are declared Forest Reserves..." This Act was
modified by Executive Decree No. 15402-MAG of 1984, which again was modified
by Executive Decree No. 16852-MAG of 1986. These Decrees regulated permits for
the use of mangroves and their products, and established norms regarding
concessions for the establishment of salt ponds and aquaculture projects. According
to this body of regulations, the DGF was the State body in charge of forest
resources management.
The Executive Decree No. 22550-MIRENEM of 1993 invalidated the previously
mentioned Decrees. The new regulation defines mangroves as wetland areas
belonging to the Public Zone, as part of the National Forest heritage and
inalienable. As wetlands, their management corresponds to the State Wildlife Office
and not to the DGF. Article 3 establishes that no permit will be issued for mangrove
areas if that requires a change of land use, except for salt ponds and ditch
infrastructure for water supply in aquaculture projects. Article 7 of the Regulation
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prohibits dikes and other activities hindering natural growth of mangroves.
According to Article 4, DGF and the State Wildlife Office will only issue permits for
extraction of firewood, bark, and charcoal if a management plan for sustainable
development is presented.
Panama
Article 116 of the Political Constitution of the Republic of Panama entrusts the
State with the responsibility for designing a policy for protection and sustainable use
of natural resources. Article 255 says that the territorial seas, lacustrine and fluvial
waters and their beaches and river banks, and navigable rivers, harbours and
estuaries are State property and are to be dedicated to public use. Thus, they can
not be object of private property. Mangroves are not explicitly mentioned, but are
implicit through reference to river banks and estuaries.
Article 116 of the 1962 Agrarian Code covers non-appropriable or conditionally nonappropriable lands and explicitly regulates mangrove forests. Paragraph 3 defines
land not appropriable as "...areas flooded by high tides, whether mangroves or not,
as well as all those situated within a strip of land of 200 meters along the high tide
line". The Tax Code (1956) had defined a width of 100 meters. However, the more
recent Agrarian Code superseded this regulation. Later, Decree Law No. 12 of 1964
confirmed the Tax Code articles' abolishment by the Agrarian Code.
There are elements in both Codes stating that mangroves are not susceptible to
alienation as private property. However, private properties do exist in mangrove
areas, in clear contradiction with the Law.
Law No. 1 of February 3, 1994 (Forestry Law), regulates the use of forests and
requires extractors of the mangroves to obtain a permit, issued by the Instituto
Nacional de Recursos Naturales Renovables de Panama (INRENARE = Institute
for Renewable Natural Resources of Panama), before engaging in activities.
Nowadays, regulations for use and protection of mangroves are based on the
Forestry Law and the Resolution JD-08-94. This resolution, issued by the
INRENARE Board of Directors, establishes some directives for the use of
mangroves. Permits are required for the extraction of forest products like firewood,
posts, poles, as well as for charcoal production and bark extraction. The resolution
also establishes a minimum cutting diameter of seven cm.
Resolution JD-08-94 also restricts other activities that may affect mangroves, like
pond construction for shrimp cultivation or reclamation for agricultural or cattle-

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

45

raising purposes. For example, INRENARE will not issue permits for wood cutting
in the case of enlargement of agricultural, urban, industrial or road infrastructure
projects that concern mangroves directly or indirectly, without presentation of an
Enviromental Impact Report. However, the agency has yet to develop specific
requirements for the contents of these reports. The Resolution prohibits
construction of dams or channels that disturb the free flow of water in mangrove
areas.
Challenges
Political-administrative obstacles
In the countries of the region, the state authority managing mangrove forest
resources is generally disperse. Different public sector institutions manage and
promote those activities assigned to them by the Legislation. The different uses of
mangroves have been traditionally regulated by different agencies: small-scale
fishing, use of forests, aquaculture, hunting and wildlife conservation, urban
development and infrastructural works. The challenge is to develop integrated
management of ecosystems in which different institutions share responsability and
interest. Very often authorities act without having a global and integrated idea of the
ecosystem. National mangrove commissions comprised of representatives from
various agencies can improve coordination, but rarely solve the institutional
dispersion related to the management of a sole ecosystem.
Examples of this dispersion abound in Central America. In Honduras, COHDEFOR
is the State body regulating mangroves and forests, protected areas and wildlife.
However, the State Office for Fisheries regulates activities concerning shrimp
cultivation, which are responsible for the conversion of large mangrove areas into
shrimp ponds. The National Institute of Agriculture and the Attorney General's
Office grant concessions in coastal areas.
In Panama, management of the mangrove forests is also very complex. Today,
INRENARE faces the difficult task of coordinating all state activities in mangrove
areas. The State Survey Office, of the Ministry of Finance, grants concessions for the
use of saline flats. The State Office of Aquaculture in the Ministry of Agricultural
Development promotes shrimp cultivation. The Ministry of Housing issues norms for
urban development, which often affect mangrove areas. The State Office of Marine
Resources of the Ministry of Trade and Industry regulates small-scale fishing in
estuaries and mangroves. The challenge is to coordinate these sectorial activities and
attain coordinated and integrated management of a single ecosystem.
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Legislation
Legislation concerning mangroves requires not only a thorough reform but also
development of new laws dealing with the present and future conditions of this
ecosystem. First of all, legislation should clearly define mangrove forests. Legislators
must address whether this definition should include all mangrove areas and
associated flora, even those situated inland and rarely flooded. Legislation should
regulate human activities in salt flats and, if it does not, should be explicit to avoid
misunderstanding.
Land possession in mangrove areas is also very confused. In Panama, Costa Rica, El
Salvador and Guatemala, mangroves are State property and are usually unalienable
However, in these countries it is very common to find private properties and otticia
concessions within mangrove areas.
In many cases, the
Forestry Law does not
explicitly name
mangrove forests.
Absence of a
regulation guiding
use, planning and
management of
mangroves is even
more common. The
results of
implementation of the
®Rocio Jiménez Salas, Revista Forestal Centroamerica, no. 9, 1994.
new legislation in
Panama, which
requires an enviromental impact report, and planning of the coastal areas, will be of
great interest to other countries in the region.
Lack of economic incentives
Present regulations in many countries promote reclamation of mangroves and salt
flats to other uses, without considering the real value of the ecosystem. In order to
obtain a concession in these State properties, the licensee is obliged to pay a fee to
the State. In Honduras, for example, the price for the rent of salt flats is very low_
around 1 lempira (US$ 0.13) per ha per year. In El Salvador, the licensee pay .
Colones (US$ 0.30) per tree cut within areas licensed for salt ponds or aquacult
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activities. It is to be noted that these low fees encourage conversion and, essentially,
can be considered State subsidies for degradation of a public property. In Costa
Rica owners and tenants of salt ponds and aquaculture ponds within mangrove
areas, have to pay yearly 5000 Colones (US$ 32) per ha. The Costa Rican fee
internalizes the real value of mangroves more than other Central American
countries.
Lack of implementation of laws and regulations
Due to different reasons, existing laws concerning mangroves are noteworthy for
their poor and ineffective implementation. Any legislation lacking a firm base in the
socioeconomic reality of every country is destined to be ignored. For example, the
Forestry Act of Guatemala prohibits change in the land use of mangroves and only
allows domestic use. In fact, the use of mangrove wood for commercial purposes still
continues. Non-application of the Act may be caused by limited enforcement
personnel, strong economic interests, and weak institutional and budgetary power of
the State body in charge of the conservation of these resources. A similar situation
occurs in Nicaragua, where prohibition on the use of mangroves is often ignored.
Many areas (parks, refuges, protected forests) are only protected in theory due to
low budget and limited staff of the institution in charge. We must question the
significance of designating protected mangrove areas if management is not effective.
Among many examples, we mention the Honduran case, where just one of the seven
Wildlife and Small-Scale Fishing Refuges is subject of any kind of management.
Lack of economic alternatives
The major difficulty concerning conservation and management of mangrove areas is
the economic dependence by local people on these resources, many of whom live in
conditions of extreme poverty. We must ask whether the prohibition on cutting
mangroves is justified when local communities rely on them as a source of energy
and materials for construction. In many Central American countries, mangrove
firewood is the only affordable source of energy for the coastal communities.
Effective protection of mangroves will only be possible if these communities possess
realistic, new alternatives that replace their dependence on this resource. It is
necessary that the new management plans combine new and traditional practices to
allow a moderate use of the mangroves, thus avoiding degradation of the ecosystem
and guaranteeing sustainable use of this resource.
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Indirect threats to mangroves
Legislation that regulates mangroves in an integrated manner must consider direct
and indirect threats to this ecosystem. Indirect threats include degradation of the
quality and flow of water in the catchment areas and pollution of coastal waters due
to oil spills.
Conclusions
In the Central American region, over-exploitation and conversion to other uses
threatens the mangrove ecosystem. Well-formulated legislation, based on the
socioeconomic realities of each country, that is properly implemented, may help to
control the cited threats and guide the effective and coordinated management of
these national resources.
Lawmakers must recognize that mangroves occupy a coastal habitat that is both
terrestrial and aquatic. Their work must reflect this fact to avoid destruction and
degradation of this ecosystem. The Central American legislation concerning
mangroves made major strides during the last decade. However, still much work
remains before this legislation is translated into reality.
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The Tumbes Project, Peru.
Dutch involvement in management and integrated use of mangroves.
Bert van der Linden
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mangrove management, integrated use, Peru, The Netherlands.

In 1993, a project aiming at the management and integrated use of mangroves and
financed by the Dutch Government, Ministry of Foreign Affairs, Directorate General
International Cooperation (DGIS) was implemented in Peru. In the following a
description is given of the background of the project, the main objectives and activities
drawn up in the proposal. Finally, it is elucidated how the project was evaluated
according to the priorities of the Dutch Policy on Development Cooperation.
Background
In Peru the area covered with mangroves is limited to a strip of land of about 40 km
in the northwest of the country, bordering Ecuador. This mangrove ecosystem is
considered to be one of the most productive along the coast of Peru. Many species
of marine life in the area depend on mangroves to complete, at least a part of, their
life cycle. Also the poor local people largely depend on the mangroves. They catch
shrimps, larvae of shrimps, shellfish, crabs, etc. Besides, earnings are obtained from
selling fuelwood from cut down mangroves. In these deforested areas often nurse
ponds for shrimp breeding are established, which inhibit the recovery of the
mangroves.
Strong social pressure on the natural resources for the development of productive
activities has led to a loss of about 22% of the mangrove area, with negative effects
on the ecology and economy in the area. Nurse pond construction interrupted the
fresh and salt water flows, which provoked the drying up of large mangrove areas.
Furthermore, the extraction of larvae, shellfish, and other marine life-forms reduced
the regenerative capacity and the productivity of the ecosystem.
Supported by the World Wide Fund for Nature Conservation, some Peruvian
institutes carried out a study with the objective to determine the principles for the
conservation of this important ecosystem. The results of this study were elaborated
in the document "Strategy for the Conservation of the Mangroves of Northwest
Peru" and formed the basis for the establishment of "el Sanctuario Nacional Los
Manglares de Tumbes" (SNLMT = the National Sanctuary of the Tumbes
Mangroves) in 1988. The establishment of this sanctuary formed the starting point
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for the project "Support to the National Sanctuary of the Tumbes Mangroves" with
the objectives to develop an integrated management system for the ecosystem and to
protect a representative part of it. The project was initiated by the Peruvian
Foundation for the Conservation of Nature (FPCN) in 1989, in cooperation with
several regional and local authorities and institutions, both public and private, and
under the auspices of the WWF. The project developed appropriate management
techniques for the sustainable development of the mangrove vegetation and the
organization of the producers. Based on these results the project "Management and
Integrated Use of the Mangroves of the Northwest Coast of Peru" was formulated.
This project seeks to combine the conservation of the sanctuary with the
development of a sustainable production in the adjacent zones. The duration of the
project was delimited at 5 years.
Project objectives
The general objective of
the project is to ensure the
conservation of the
mangrove ecosystem of the
northwest coast of Peru in
such a manner that it
contributes in a direct way,
ecologically and
economically, to the
improvement of the living
standard of the local
population, while at the
same time the biodiversity
and the balance of the
ecosystem are maintained
for the benefit of future
generations. In more
detail:

The National Sanctuary of the Tumbes Mangroves.

to create an efficient administration of the National Sanctuary of the
Tumbes Mangroves, to become a representative example of a conservation
strategy;
to make an physical planning and legal registration of land tenure and to
demarcate the mangrove areas and the dry forests;
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to contribute to a better understanding of the importance of a rational
management of the natural resources and the conservation of the
mangroves;
planning and sustainable use of the mangrove systems and the renewable
natural resources for the benefit of the local population, and
evaluation and monitoring of the zone's natural resources.
Project activities
The FPCN will be the executing organization of the project. FPCN has been
working in the zone since 1989 and its principal activities have been the promotion
of techniques for sustainable use, organization of the producers, mangrove
reforestation, and the preparation of the present project proposal. Known for its
good work in development activities in other areas FPCN, can count on the support
of local organizations and authorities for the planning and execution of the project.
Moreover, the project proposal is also supported by IRENA (National Institute for
Natural Resources), the responsible entity for the protection of natural areas of the
state, the Federal Government, and the Ministries of Agriculture and Fisheries.
The project activities can be divided in:
Administration of the Sanctuary: elaboration of the operational plan, i.e.
recruitment and training of personnel, expenditure on materials, equipment
and transport; construction of the basic infrastructure; mapping of the
exploiters who operate in the reclamation zone of the Sanctuary; organizing
the producers and the local population;
Physical and legal planning of land tenure: recompilation of the cadastral
information; elaboration of the legal regulations concerning use and labour
conditions; allocation of protected areas and areas to be reforested;
demarcation of the mangrove areas and dry forests;
Environmental education: conscience raising on conservation: production of
informative material about the importance of sustainable use of the natural
resources of the area; conformation of a local support committee to the
Sanctuary;
Development of techniques for the sustainable use of natural resources:
study on the quantities of products that are extracted from the mangroves;
adoption of technologies; reforestation of areas that were abandoned by the
shrimp industries;
Research on the mangrove forest ecosystem: socio-economic studies of the
activities of the users of the mangroves; evaluation of fauna and flora;
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monitoring of the natural resources that are of economic importance;
research on the techniques of mangrove propagation.
Finances
There are no problems
concerning the
commitments with the
national counterpart. Use
can be made of the present
infrastructure, equipment,
and labour of the
beneficiaries. The
@Rocîo Jiménez Salas, Revista Forestal Centroamericana, no. 9,
commitment will be in the
1994.
form of use of offices,
work-rooms, laboratories,
vehicles, and equipment; labour force for project activities; participation in planning
processes and in the execution, and technical and scientific assistance. The Dutch
financial contribution, directed at sustainable use activities, will be allocated mainly
to administration, management, conservation, and equipment of the Sanctuary.
Finally, there will also be funds available for the evaluation of the project.
Evaluation of the project
In order to be approved, the project has to meet a set of requirements concerning
development and administration and management.
Evaluation of development
The project has to fit in with the national policy of the developing country.
The proposed activities of the project harmonize with the priorities of
national development, that include the execution of projects that are aimed
at the defense and conservation of protected natural areas, the preservation
of biodiversity, the integrated use of the natural resources, and support to
poor zones.
The project has to fit in with the Dutch Policy on Development
Cooperation.
The project complies with the priorities of the Dutch Policy on
Development Cooperation. In the proposal attention is being paid to the
management and conservation of a protected natural area that is of great
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interest to the maintenance of the marine biomass of the north coast of
Peru. Besides, the project seeks the protection of the biodiversity of the
mangrove forest, the participation of the local population in the defense of
their natural resources, and the facilitation of technical assistance in
sustainable development.
The project has to contribute to poverty alleviation, has to promote
women's participation in development activities, and has to preserve the
environment.
The project deals with extreme poverty as it also incorporates the area
bordering the Sanctuary, because the conservation of the mangroves is
essential for the economical activities of the Tumbes region in general and
the small fishermen in particular. Their possibilities to growth and
development are directly related to the future of the mangroves.
The situation of women needs improvement. It is expected that the
implementation of the project will increase their possibilities to participate
and that they will be the main beneficiaries of the establishment of the
supply centres, and of the technical assistance for the selection, processing,
and commercialisation of the production. Nevertheless, it is recommended
to pay more attention to the participation in the implementation of the
project.
Halting deforestation of the mangrove forests, recuperation of abandoned
mangrove areas, and protection of the habitat of species of the ecosystem
are mentioned as environmental issues to be dealt with. Moreover, the
project must demonstrate to the local population that it is favourable to
preserve mangroves and to manage them rationally in order to utilize its
resources permanently, without the necessity of degradation.
The project has to be feasible and sustainable.
There are no problems expected with the implementation of the project,
because it can count on the support of the local population, IRENA, the
local authorities, the National University of Tumbes, and the ministries of
Agriculture and Fisheries. The project administration will be simple when
the relatively small area of about 10,000 ha and the number of project
personnel of about 20 are taken into account. Besides, the personnel can
count on the infrastructure and know-how of the sub-regional office of the
Ministry of Fisheries. Furthermore, the experts and managers have been
working in the area since 1989 and have gained experience that will be of
use at the moment of implementation. Finally, fishermen, the shrimp
industries, and the regional authorities are the first to take an interest in the
preservation of the ecosystem on which they depend for receipts.
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Evaluation of administration and management
The FPCN will be responsible for the implementation of the project. This
organization has a vast experience in protected natural areas. Conscience raising on
nature conservation, protection of biodiversity, and the promotion of the sustainable
use of natural renewable resources are its main objectives. Its work on
environmental issues is recognized internationally. Besides, FPCN can depend on a
number of institutions for technical assistance and on the beneficiaries for the labour
force.
Conclusion of the evaluation and supplementary remarks
The project was reviewed positively on all requirements. Only the participation of
women, especially in the area of management, was found to be not clearly defined.
Moreover, the relation with Ecuador and environmental aspects need more
attention. For example, it is observed that Ecuadorians buy larvae which are no
longer available in mangroves in Ecuador. Besides, mangroves in Ecuador are cut
for fuelwood and converted into nurse ponds and banana plantations. In the latter
chemicals are applied that threaten the Peruvian mangrove ecosystem. Other threats
come from antibiotics that are used in nurse ponds in both Peru and Ecuador. A
third threat forms the sewage from cities in the area. These problems demonstrate
the need for a build up of knowledge and conscience raising among the people, in
order to bring about improvements. It was recommended to cooperate closely with
projects on management of mangroves in Ecuador and extend the coordination on
the management of mangroves to a more regional level.
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Get into the (Man)Groove; NGOs, Local People, and Mangroves in
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Introduction
The most striking view flying over one of the most degraded islands of the
Philippines, Cebu Island, is not the degraded upland, but are definitely the
consequences of soil degradation for the coastline. The green-blue colour of the
Visayan Sea is turning brownish of sediment, especially near the river deltas. Large
parts of the coastal area seem to be covered with fish and shrimp ponds. The ponds
are established along the coastline and are surrounded by the remnants of the
former mangrove (bakauan) forests. At more beautiful spots along the coastline,
beach resorts are established for local and international tourists.
Environmental destruction and the struggle of NGOs
Poverty and greed have stripped the Philippine archipelago of its natural resources.
Today the Philippines face an environmental disaster. Wealthy loggers, agribusiness,
and impoverished slash-and-burn farmers threaten total destruction of the now
scattered rain forests in the uplands. About 105,000 hectares of forest cover
disappear each year, giving the Philippines one of the highest rates of deforestation
in the world. Silt from eroded mountain slopes, mine tailings, residential waste and
blast fishing endanger the rivers, rice paddies, mangrove swamps, coral reefs, lakes,
and seas.
These are alarming facts, not only in ecological terms but also in economic terms,
because about two thirds of the Filipinos live by fishing, agriculture and forestry. A
significant contribution to their diet comes from ocean, coastal and freshwater
fishing.
On the other hand some five to six million Filipinos, or around one tenth of the
Philippine society, have organized themselves into People's Organizations (POs) and
Non Governmental Organizations (NGOs). These do not only address development
issues. In recent years, NGOs and POs have been connecting the environmental
problems more and more with a development model that is rooted in inequities and
fosters greater inequities. Spontaneous citizen groups that organize around local
BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

56

environmental issues, like logging truck blockades, are another strand of Filipinos
concerned about the degradation of their environment. A relatively new
phenomenon of organizations devoted to the environment of the Philippines are
national NGOs, addressing broader questions of sustainable and equitable
development. In total there are about 22.000 NGOs and POs of different religious
and political background which are organized in a wide range of networks.
Forest resources of the Philippines
The Philippine archipelago still has a rich flora and fauna, with high levels of
endemism in both plants and animals. Originally the archipelago was entirely
covered with forest. The total land area of the Philippines comprises 298.170 km2.
Mangrove forests declined in area from 4.000-5.000 km2 in 1920 to 1.000 km2 by the
end of 1975, and continued to decline with 50 km2 per year (Howes, 1987). In 1991
the area of mangrove forest was estimated to cover about 25 km2; less then 0.1% of
the total land area (see table 1).
Table 1:

Estimates of forest extent (km2) in the Philippine archipelago.

Area intact

%

Area degraded

%

Totals

%

9.8

50,715

17.0

Rain forests
Lowland
Montane
Mangrove

13,870
7,660
25

4.6
2.6
<0.1

29,185

Sub totals

21,555

7.2

29,185

9.8

50,740

17.0

Monsoon forests
Lowland
Montane

3,930
4,820

1.3
1.6

6,530

2.2

15,280

5.1

Sub totals

8,750

2.9

6,530

2.2

15,280

5.1

30,305

10.1

35,715

12.0

66,020

22.1

Totals

25

<0.1

Source: Collins et al., 1991.
However, the importance of forest ecosystems cannot be understood solely by the
area they cover or their ecological condition. Their value is also reflected by their
importance for other interrelated ecosystems; the exchange of the abiotic
components, like water, and the biotic components, like litter in the food web.
Mangrove forests are one example of ecosystems strongly interrelated with several
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others. Mangrove areas are transitional zones between the terrestrial and the marine
zone and thus, are affected in many ways by inland and seaward conditions.
Mangrove forests
Mangroves are the characteristic littoral plant formations of tropical and subtropical
coastlines. They have been variously described as coastal woodland, tidal forest, and
mangrove forest. Mangrove forests are found growing in brackish water on the
margin between land and sea. They perform multiple ecological functions, like
hosting woody trees, provision of habitat, food, spawning grounds for fish and
shellfish, protection of coastlines, and accretion of sediment.
Mangrove ecosystems have a very high biological productivity because of the heavy
leaf production and the rapid decomposition of detritus. They are strongly
interrelated with marine ecosystems, such as the sea grass zone and coral reefs.
Mangrove ecosystems are primarily characterized by their dynamics; the change in
locations and composition due to tidal influences and the supply of sediment by
rivers.
Although rich in many resources, mangrove forests have traditionally been sparsely
settled. But the direct economic benefits from mangrove resources are many;
firewood, building poles, sites for collecting fish, shellfish, and honey and tourism.
The Philippine mangrove forests
The Philippine Archipelago comprises approximately 7.100 islands. Most of them are
part of three major island groups; Luzon, Visayas and Mindanao. The total coastline
is about 17,460 km. The Philippines are endowed with extensive wetland areas, such
as mangrove swamps along the sea coasts. These mangrove swamps fringe the
shores of the islands and extend along rivers and streams where water is still
brackish.
Mangroves in the Philippines have come under considerable pressure from coastal
development. Forestry exploitation, Nypa (Nypa fruticans) plantations, and the
conversion to aquaculture ponds in particular are the main direct threats. According
to the Philippine National Mangrove Committee (1987), the area of mangrove
forests decreased from 450.000 ha in 1920 to 146.139 ha in 1978. In 1990 the
Department for Environment and Natural Resources (DENR) surveyed that
mangroves cover only 38,000 ha in all of the Philippines.
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Figures concerning forest cover and
degradation don't reflect the
importance different forest
ecosystems have for the rural and
urban societies depending directly
or indirectly on forest products and
services. A closer look at the
management of mangrove areas
and at the communities living in
and depending on mangrove forests
is necessary (see figure 1A and
IB). Through governmental
policies it is possible to stimulate
the sustainable management of
mangrove forests and other
ecosystems influencing them. On
the other hand People's
Organizations and Non
Governmental Organizations put
more and more pressure on
governmental politics in order to
not only consider their peoples
interests but to find a way to
sustainably manage the
environment in cooperation with
them.

Figure 1:
A:

Characteristics of mangrove
management systems.
Traditional subsistence
economies.

Environmental policies
The three most important
governmental departments
concerning environmentally
sustainable land use are the
Department of Environment and
Natural Resources (DENR), the
Department of Agriculture (DA),
and the Department of Agrarian
Reform (DAR). The DENR is
designated to be the general agency
in charge of sustainable

B:
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management of natural resources of the Philippines, including protected areas. One
important fact is that the DENR holds authority over lands with a slope of more
than 18%. Most of the land in the Philippines is hilly or mountainous; about 55% of
the total land area is under DENR authority irrespective of indigenous tribes or
settlers holding ancestral land or usufruct rights in these areas. Mangrove forests of
20 ha of more are also under DENR authority.
In the Philippines present policies protecting and managing the natural resources in
a sustainable way are multiple. The "Philippine Strategy for Sustainable
Development" was presented in 1989 and defined goals and objectives, guiding
principles, and general strategies for the management of forests, protected areas,
urban ecosystems, freshwater ecosystems, coastal resources, and land and mineral
resources.
In 1990 the Master Plan for Forestry Development (MPFD) was adopted suggesting
a variety of policies and strategies on the basis of an examination of various forestry
scenarios. The most important aspect concerning peoples participation is the
Contract Reforestation Programme with Forest Land Management Agreements
(FLMA). Families, communities, and cooperatives can make contracts with the
DENR to reforest and sustainable manage (mangrove) forest land. The duration of
such a contract is 25 years and can be renewed.
To ensure the protection and preservation of several mangrove areas, some parts of
the Philippine archipelago are declared wilderness areas and mangrove forest
reserves.
On the other hand, the Government's fisheries development and management plan
indicates that the aquaculture production should be doubled from 1.2% to 2.4%
within five years. Thus raising the fear that bigger mangrove areas will be allocated
for large-scale production of fish for the export. This plan is also in conflict with the
Comprehensive Agrarian Reform (CAR). The CAR aims to distribute about 6.5
million hectares of land, nowadays the properties of large landowners, to fishermen
and farm workers. Unfortunately for the fishermen and farm workers, the Senate
passed a bill in November 1994 exempting prawn farms and fish ponds from the
CAR. "It will enable the Philippines to become the export champion of prawns in
the global market", was the main argument of Senator Alvarez in the Senate. The
prawn industry of the Philippines accounts for 18% of the country's total exports,
generating about 225 million dollars in earnings last year but ultimately benefitting
only a few private fish pond and shrimp farm owners.
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The involvement of people in governmental policies
Since 1986, a major feature in governmental policies has been permitting people's
organizations and communities to assume major responsibility at local level. The
Constitution of 1987 makes explicit reference to the management, protection, and
enhancement of the environment. It links the use of natural resources to expanded
productivity, sustainability, and equity through open democratic processes and
distributive justice. In governmental policies NGOs were to play an important role in
raising popular conscience and a sense of responsibility.
In 1991, over five hundred representatives of citizens' groups from all around the
Philippines gathered in Manila to complete a document titled "Covenant on
Philippine Development". The goal of the meeting was "to bring together NGOs and
POs from a wide political spectrum in a common effort to accelerate Philippine
socio-economic development". The core of this covenant is the affirmation of the
fundamental right of the Filipino people "to actively participate in the process of
development"; a right recognized by both the United Nations Declaration and the
1987 Philippine Constitution.
Finally, a major shift in the overall policy framework occurred with the adoption of
the Local Government Code in January 1992. Decentralization of government is the
major aim of this Code; it will discharge executive line departments and strengthen
Local Government Units such as provinces, cities, and municipalities. Local
Government Units will retain more national taxes, but also have to shoulder the
costs of major development initiatives. Local politics will also decide on development
priorities. The Local Government Code may have positive but also negative
consequences; much depends on the elected officials, their honesty, and integrity. On
the other hand, resistance by local environmental groups will make local officials
think twice, for their votes may be affected.
Numerous NGOs and POs have been founded in the Philippines during the last
eight years; partly as a result of more democratic structures, but also because of
environmental destruction benefitting a few people and destroying the source of
livelihood for many.
Non Governmental Organizations and People's Organizations
At present, the number of NGOs and POs is estimated to approach 22.000. NGOs
and POs in the Philippines are very diverse in their history, their political
convictions, and their overall objectives in general.
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The most impressive characteristic of the NGOs initiatives is the continuous creation
of new organizations and reassignment of old ones. NGOs are also created to
support politicians, to divert attention from illegal practices like logging, and in
general to create a "legal" framework for receiving funds.
This constant change of the Philippine NGO movement especially drives funding
agencies to despair, because it is difficult to adapt funding prerequisites to such
dynamic movements in society.
Mangrove reforestation in the Banacon and Tauog community
Two communities involved in mangrove reforestation are the people of Banacon
Island and the Tauog community, Carcar on Cebu Island. The successful
community-based mangrove reforestation on Banacon often serves as a model for
policy makers, researchers, and administrators. The case of the Tauog community on
Cebu Island shows that community-based mangrove reforestation requires a very
flexible approach, addressing not only silvicultural management aspects and the need
for long-term land use rights.
The following are the most important features of the Banacon mangrove
reforestation, which will be compared with the Tauog case:
the homogeneous structure of the community;
common objective(s) which will benefit many;
innovative initiative(s) started in the community itself;
people in the community which follow that initiative;
secure use rights now and in the future;
protection against intruders from
outside the community;
cooperative local government;
positive feedback from outside
the community.

.# PHILIPPINES

The Banacon case

Pacific
Ocean

One example of successful communitybased mangrove reforestation and
afforestation is the island of Banacon, a
little island north of Bohol island,
Visayas'

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

62

It is estimated that over the last 30 years about 400 ha have been planted with
bakauan (Rhizophora apiculata) by the islanders.
The islanders did extremely well in reforesting their island. About thirty years ago
one fisherman, Mang Vencio Paden, started without financial support to plant the
bakauan plantation as a windbreak against monsoon winds. The residents of
Banacon island have proved that mangroves (at least the species Rhizophora
apiculata) can thrive in sandy soils, which scientists only expected was possible in
muddy soils. Currently the son of Mang Vencio, Efe Paden, and other islanders
continue to plant bakauan and manage the 30-year old plantation.
To the islanders coastal management means the sustainable management of the
bakauan plantation to protect their little village from monsoon winds. Planted from
1956 onwards, the bakauan currently does not only serve as a windbreak but also as
a source of subsistence and income from direct benefits like fuelwood and poles. For
the islanders the most important benefit of the mangrove plantation is the increased
harvest of fish and shellfish observed during the last thirty years.
Unfortunately people from other communities also discovered that in and around
the reforestation area more fish is available. They are using illegal fishing methods
like dynamite fishing. Last year one explosion destroyed some 2-3 hectares of
bakauan and the marine live of a much bigger area. On the other hand, other
islanders have taken over the successful idea, replanting and afforesting the sandy
islands like the Banacon community did.
Banacon Island is, due to the governmental conservation policy, proclaimed as a
mangrove wilderness area, restricting the area that could be afforested and used as a
mangrove plantation. The DENR office holds authority over the mangrove
afforestation area and is the official "land owner". The official use rights of the
plantation are settled in a community stewardship contract with the DENR office,
which holds for 25 years. This contract officially gives the whole community the use
rights and also the responsibility for sustainable management. In practice however,
not the whole community has use rights over the mangrove plantation. Only people
who were involved in planting of the bakauan have use rights.
The bakauan area is divided into different plots, separated by little waterways to
demarcate the boundaries and to let the sea water in and out the area easily when
the tides come and go. As Efe Paden explains, each plot is "owned" by a villager of
the community.
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Researchers, policymakers, administrators, and planners have visited the Banacon
Island to see a successful bakauan plantation initiated by the residents and using
indigenous technology. It is also said that this mangrove plantation proves that the
establishment of large mangrove reforestation does not require much capital or
highly advanced technology. In my view, the most important statement about
Banacon island is that it can serve as an example; mangrove forests can be restored
by massive reforestation/afforestation based on community management. Banacon is
also a very specific case of successful coastal mangrove reforestation/afforestation
and cannot serve as a kind of model for other coastal mangrove reforestation. The
main reasons are:
the Banacon community is very small, as is the island, and immigration is
restricted by the islanders;
the community is also very homogenous; all the islanders are fishermen and
fishery is the main source of income;
the threat from monsoon winds is serious for all the inhabitants;
an innovative islander, Mang Vencio Paden, experimented with the
establishment of mangroves on sandy tidal flats and coastlines. Researchers
did not expect the positive results to be possible;
other islanders followed the example, planting mangroves themselves;
the use rights of the mangrove plantation now and in the future are quite
clear;
the area is protected against intruders with the help of the government;
the local government and the mayor are cooperative;
the islanders are getting positive feedback from researchers, policymakers,
and planners and are proud of their efforts.
The following example of mangrove reforestation of a community on Cebu Island
will show that it is not possible to use the Banacon example as a model for
successful community based coastal mangrove reforestation.
The Tauog case
Of the 6,323 ha of mangroves on Cebu Island, surveyed in 1982 by the Department
of Environment and Natural Resources (DENR), only 400 ha remained in 1991.
About 955 ha of mangroves have been converted into fish and shrimp ponds.
Siltation is one of the main reasons of damage to coral reefs along the coastline of
Cebu. This directly affects the fish catch. Other important reasons are the
destructive fishing methods during the last 40 years, such as dynamite blasting and
cyanite fishing. The result of these practices nowadays is the destruction of the
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ecological balance of
coastal terrestrial and
marine ecosystems. One
consequence of this
destruction is the low
productivity of mangrove
and coral ecosystems,
finally resulting in a low
catch of fish and lower
incomes for the people
involved in fishing. Until
recent years, large
international fish trawlers
were allowed to catch fish
near the coastline. This
still has serious
consequences on the fish
catch of local fisherfolk.
In the case of Tauog,
citizens of the community
are organized in a People's
Organization for fisher
men. They are supported
by one NGO, the Central
Visaya People's Organiz
ation for Sustainable
Local Filipino fisherwoman demonstrating her own mangrove
Development (CVPOSD).
reforestation. ® Ursula Tork, 1994.
A mangrove reforestation
project was planned in the
Carcar area, but due to funding difficulties it was not executed as planned.
Nevertheless, some 4 ha of mangroves have been reforested in Tauog without
funding. The mangroves were planted with the help of the DENR, which provided
the seedlings.
The main reason for fishers to reforest the coastline is the struggle for more land
for collecting shrimp, shellfish, and fish. The second main reason is to eventually
increase the fish catch in the future.
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Nearby the mangrove reforestation several
private owned fish ponds are established in
the former mangrove forest. Due to the
large sweet water requirements for the
aquaculture production, the nearby village
well has already dried up. To avoid diseases
and parasites in the aquaculture, poisonous
disinfectant is used to clean the fishponds.
The people of Tauog collect shellfish in the
remaining mangrove areas, just around the
fish ponds, which causes health problems. If
a fish pond was abandoned by the owner,
local people started to collect shrimp,
shellfish, and fish in the former fish pond,
using their hands and small nets. They tried
to get a stewardship contract over this
abandoned land and started to plant
mangroves inside the fish pond. But legally
the owner has the use right for 25 years and
his land can only be redistributed after he
abandoned the area for some 10 years.

Because even in the Senate the issue of
land distribution through CAR is not yet
clear, Carcar fisherfolk try to put pressure
on local governments to take action in
advance. Unfortunately, the mayor is not very cooperative, favouring fish pond
owners. The DENR office is giving individual stewardship contracts over mangrove
land to people who still convert it into aquaculture ponds. In the meantime some of
the fishermen/women gave up, starting to work in the cities or as tenants for fish
pond owners. Because of the different income generating strategies of the local
fisherpeople in Carcar, finding common objectives and organizing the people is not
very easy (also see figure 1A and IB). Compared to the reforestation and
afforestation initiatives of Banacon, the following features are of importance:

Local Filipino fishermen catching fish with their
hands and little nets in an abandoned fish
pond. ® Ursula Tork, 1994.

the community of Tauog is much more diverse compared to Banacon
Island. Fisherpeople work partly in industry, many of them grow corn, and
other agricultural crops;
the fisherfolk of Tauog do not have just one common objective. The
objectives are much more complex and have a more political character.
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There are many influences that cannot be controlled by the community
directly, such as siltation of the rivers due to land degradation in the upland,
destruction of coral reefs due to siltation (and though a lower fish catch),
and poisoning of the rivers upstream;
mangrove reforestation is used as means to receive more land and was also
initiated by an NGO;
even if individuals or community organizations have stewardship contracts,
much depends on the goodwill of the local government. Fisherpeople are
not sure about their long-term use rights;
fish pond owners are one of the major threats to reforested mangrove land.
Tourism is the second one; more and more beach resorts are established
along the coastline. All of these activities are officially illegal in mangrove
forest land;
cooperativeness of the local government is not very high. Conflicts occur
between the mayor, favouring fish pond owners, and fishermen's
organizations;
positive feedback from outside the community is not given.
These are only the most striking differences between the two mangrove reforestation
areas on Banacon and Cebu Island. Without any doubt there are many more that
are also of importance.
The main conclusion however, is that it is necessary to realize under what local,
often very specific, circumstances mangrove reforestation could be successful. It is
far to optimistic to think that community-based mangrove reforestation will be
successful solely by giving the communities stewardship contracts. The actors in
mangrove destruction, often profiting on the costs of the fisherfolk's source of
income, can not be ignored. The same goes for policies and (local) authorities
frustrating conservation, sustainable use, and reforestation of mangroves.
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INRENARE/ITTO Project; Saving the Mangroves of Panama.
Orlando Osorio
Keywords:

mangroves, Panama, degradation, conservation.

In Panama, the mangrove forests are disappearing and deteriorating alarmingly. This
paper shows how the Project Manejo, Conservation y Desarrollo de los Manglares de
Panamâ (Management, Conservation and Development of the Panamanian
Mangroves), implemented by the Instituto National de Recursos Naturales Renovables
(INRENARE = National Institute for Renewable Natural Resources), together with the
Organization International de Maderas Tropicales (OIMT = International Tropical
Timber Organization), faces the problems associated with mangrove forests. Its purpose
is to propose a global management, allowing sustainable use of the mangroves or, in
areas where use is not possible anymore, suggest alternatives. The areas with top
priority in the project are Chame, Azuero and Chiriqui, located in the Pacific Coast of
the country. First, as background, information about the area and distribution of
mangroves in Panama is presented. Also the reasons for their extinction are analyzed.
Area and distribution
The Republic of Panama has thirteen main mangrove areas; nine in the Pacific
Coast and four in the Atlantic Coast.
As is shown by aerial and satellite images taken by the Instituto Geogrâfico Nacional
"Tommy Guar dia" (IGNTG = National Geographic Institute "Tommy Guardia",
1988), the total national mangrove area amounts 1708 km2, of which almost 97% is
located in the Pacific Coast (Table 1). On the Atlantic side mangroves only cover 59
km2 of land. The areas with a higher concentration of mangroves are located in the
Gulfs of San Miguel, Chiriqui and Montijo, and in the Bay of Panama.
Besides, there are 188 km2 of salt marshes in the Pacific Coast of Panama, meaning
non-vegetated estuaries or marshy areas resulting from seawater flooding of
lowlands.
In the mangrove forests of Panama five genera are found: Rhizophora, Laguncularia,
Conocarpus, Avicennia and Pelliciera. Rhizophora is the most common genus in the
mangroves of the Darien and Chiriqui provinces, where specimens reaching 40 m in
height and 1 m in diameter can be found. This is the favourite genus for mangrove
users, for the extraction of firewood, charcoal and sticks.
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Extension (km2) of wetlands in Panama.

Geografie Area

Present area
of mangroves

Golfo de Chiriqui
Isla de Coiba
Golfo de Montijo
Peninsula de Azuero
Bahia de Parita
Bahia de Chame
Bahia de Panama
Archipielago de Las Perlas
Golfo de San Miguel
Total in the Pacific

Area
deforested

446.88
11.89
234.39
62.13
115.53
50.44
261.92
1.61
464.89

17.48
12.82
0.34
4.01
3.48
5.77

4.77
166.18
9.56

1649.68

43.90

187.63

Bocas del Toro
Costa Arriba de Colon
Golfo de San Bias
Masargandi a Punta Escoces

28.85
12.99
7.70
9.05

Total in the Atlantic

58.59

1.23

1708.27

45.13

Total in Panama

Salt
marshes

1.23

187.63

* corresponding to 1986 and 1987, " deforestation between 1952 and 1987.
Source: IGNTG, 1988.
Causes of mangroves dissapearance
Despite their ecological importance and their economic potential, mangroves in
Panama are dissapearing rapidly. The main causes behind this process are as
follows.
Expansion of the agro-pastoralism border
Although present legislation, established by the Agrarian and Fiscal Code, lays down
rules for allocation or controled asignment of coastal areas as far as 200 m inland
from the hightide line, farming and cattle-breeding activities are taking place within
these areas. This results in reclamation of mangroves for pastures and for cultivation
of rice and other crops. Chiriquf and Veraguas in the Pacific region of the country
are typical cases showing this kind of pressure.
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Construction of shrimp ponds
Creation of shrimp farms, initiated in the mid 1970s, is causing the use of many
mangrove areas for construction and enlargement of ponds, with the purpose of
extending operational areas at the lowest cost possible. This is done even though
acidity conditions are not optimal for this kind of use. According to figures from the
Department of Trade and Industry, 40 shrimp farms were in operation in 1992,
occupying an area of approximately 4036 ha.
In order to acquire mangrove land, construction of infrastructural works (like dikes,
which stop the flow of tidal waters causing a slow but progressive death of the
trees), is a normal practice. When the mangrove trees have been removed, these
areas are projected for enlargement of ponds, using the argument that they are not
mangroves. Very often it is stressed that the areas are salt marshes, even when
traces of the dead mangroves (product of the previously mentioned actions) are still
present.
Shrimp farming in ponds is an important source of foreign exchange and
employment. Besides, it incorporates salt marshes to the productive process.
However, it must be taken into account that mangroves should be preserved; they
even contribute to the success of shrimp farming.
Urban, touristic and industrial development
Population growth in Panama continiously demands more housing services,
recreational areas and sources of employment. Unfortunately no appropriate
planning has been created for theses purposes. So, very often, due to the proximity
of mangrove areas to the main cities, development of urban, touristic and industrial
projects is taking place at the expense of the scarce and fragile mangrove
ecosystems, without considering their ecological and economic values. Clear
examples are the housing estates in Panama City, the growth of the Zona Libre
(Free Trade Area), the future free harbour of Colon, and the tourist projects in
Chame.
Indiscriminate use of agrochemicals and other pollutants
Agrochemicals, hydrocarbons and garbage are three of the agents directly and
indirectly damaging the mangroves' flora and fauna. Various are the cases of oil
spills occuring on both ends of the Panama Channel and through the oilduct
between Chiriqui and Bocas del Toro, causing considerable problems of pollution.
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Agrochemicals are more problematic in areas under rice, cane and vegetables
production. On the other hand, absence of addecuate dumps for waste disposal
favours the use of mangroves-bordering areas for this purpose. Without any doubt
these areas are converted into sources of pollution, especially during the wet season
when decomposition processes are accelerated.
Inadequate use of the forest resources
For many years mangroves have been used as sources for the extraction of forest
products like firewood, sticks, charcoal, tannins, and timber for construction of
houses and poultry sheds.
Traditionally this use has been made without any kind of technical management,
contributing to the devaluation of mangroves. The areas under higher pressure are
Chame, Chiriqui and Azuero. Chame is the most intensively used area and faces the
most adverse climatic conditions and water-runoff problems. Serious problems can
arise if intensive use of these mangroves, located in the surroundings of Panama
City, continues.
In Chiriqui firewood extraction is the most important economic use, and charcoal
production in Azuero.

Figure 1:

Location of mangroves and the INRENARE/OIMT project areas.
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Saving the mangrove forests in Panama
Considering the mentioned elements and aspects, and the concern about the
increasing extinction of these ecosystems, the project Manejo, Conservacion y
Desarrollo de los Manglares de Panama (Management, Conservation and
Development of the Panamanian Mangroves), by means of the Plan de Action
Forestal Tropical de Panama (PAFT-Pan = Panamanian Tropical Forestry Action
Plan), was developed, and implemented since 1993.
The project, with a duration of three years, is financially supported by the ITTO and
the Panamanian Government. It covers three prior areas; Chame, Azuero and
Chiriqui, and will be of benefit to 1500 families with little financial means and direct
dependence on mangrove forest products. Indirectly, it will be of benefit to the
fishing industry, sustainable shrimp farming and to the national and continental wild
life, which is using the country as a terrestrial bridge between North and South
America.
The project consists of an identification of the mangroves situation in the country
and of an analysis of the limitations and potential uses, in order to suggest a global
management for sustainable use. Besides, substitution options will be proposed for
those cases where the resource will definitely not resist any tangible use.
The general goals of the project are:
To improve the social and economic standards of the mangrove dependent
rural population, by means of a managed and rational use of the forests,
actively and efficiently incorporating their production into the national
economy.
To preserve and reforest mangrove areas located in the Panama Gulf coast,
in order to sustain and promote cultivation and gathering of fish, molluscs
and crustaceans.
To preserve, protect and develop suitable mangrove areas for recreation,
tourism, wildlife refugees, scientific research and enviromental education.
To achieve optimal sustainable use of the Panamanian mangrove forests by
means of regulating the forestry activities in these areas and applying
adequate extraction and forestry methods that do not negatively affect the
mangrove ecosystem.
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The elements
Four elements have been established to achieve the mentioned goals:
A:

B:

C:

D:

Obtaining basic information and formulation of the management plan:
1) Literature review on subjects concerning mangroves, 2) Elaboration of
vegetation maps, permitting zonation of mangroves for their use according
to their potentials, 3) Inventories allowing definition of the forestry
production areas, 4) Inventories and identification of marine and terrestrial
fauna, and, 5) Phenological study to obtain information about flowering and
fructification periods of the five genera present in the country.
Institutional strengthening: Seminars, workshops, and intensive courses on
management and ecology of mangroves, designed for public officers related
with the activity, will be organized. Informative campaigns on the
importance of mangroves will be set up.
Community participation: Communities will be organized in groups to allow
coherent and sistematic implementation of activities for sustainable
management of mangroves. Moreover, active NGOs within the bordering
areas are supposed to integrate in the management of this ecosystem. At
last, alternative activities will be promoted to avoid exclusive dependence on
this resource by settlers of the nearby communities.
Monitoring and checking: The national staff will continiously follow the
programmed activities. The ITTO will evaluate the project annually.

Implementation strategy
The project is implemented by INRENARE, in coordination with different State
Institutions and NGOs related to mangroves.
By mandate and regulations of the ITTO, a Project Governing Comittee was formed
with delegates of 12 NGOs and State Institutions, with the task of coordinating the
project development.
Main achievements
After passing the phases of organization and formation of technical teams, the
project made, among others, the following achievements:
Eleven permanent growth plots of 1000 m2 each, have been established
according to the following criteria: young trees; largest possible number of
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species within the mixed stands; phenotypic qualities and sanitary condition
of the trees. Diameter of all the trees with a diameter at breast-height (dbh)
larger than 5 cm, and dominant and codominant height of each species is
annually measured. Forest mensuration data are also evaluated. In every
permanent growth plot an area of 5 x 5m is kept for the study of natural
regeneration.
A plot of 1 ha has been reforested with Rhizophora mangle, using a
1 x lm spacing. With an age of 10 months, the survival percentage was 96%.
Divisions of 100 m2 have been established in order to keep up growth
registers.
A forest inventory is being made in an area of 5000 ha, using the blocksystem and with a sample-intensity of 1%.
In order to make a phenological study, 225 trees from the five mangrove
genera existing in Panama have been identified and selected. Among others,
data on flowering and fructification have been collected.
Five sampling points have been established to evaluate biomass deposition.
The sample collectors (traps) are located in the most representative points
of the area under study.
Water quality is being studied during the wet and dry seasons because
activities with pollutant effects on watercourses are being done all through
the year. Thirtyseven river and creek watercourses, 74 samplings in total,
have been sampled. The main parameters under study are dissolved oxigen,
temperature, chlorides, basicity, acidity and calcium.
Photo interpretation was done for two areas of 5000 ha and 3000 ha
respectively; the forest was stratified in species. With this information forest
maps were obtained and served as basis for the plannig of the forest
inventory.
A socio-economic study of mangrove-dependent settlements is being done
by means of inquiries. Up till now, these inquiries have been made in two of
the various main areas where the project is being implemented.
Legal achievements
There were no legal specific dispositions on mangrove use. In March 1994, following
implementation of the project, Resolution JD-08-94 was issued, regulating the use
and conservation of the Panamanian mangroves. This Regulation will be temporary,
until more technical information generated by the project will back-up a definitive
legislation. The new legal regulations allow exploitation of mangroves, but only
under strict supervision of the INRENARE. It also establishes, for the first time, a
tax (right of use fee) on every type of extracted product (Table 2).
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Table 2:
Firewood

Taxes on mangrove forest products.
Forest product used for production of caloric energy for domestic and
industrial purposes. It is generally commercialized as splinters 2-2.5 feet:
thin
thick

Poles

Forest product, unbarked, diameter of 7 cm, longer than 4 m, used for
construction of huts as support for roofing materials:
from 3.0 m to 4.5 m
from 4.5 m to 5.5 m
more than 5.5 m

Canes

US$
US$
US$
US$

0.50/unit
0.60/unit
0.75/unit
0.85/unit

Forest product, diameter larger than 20 cm and 4 m long, used for support of
roofs of houses:
from 3.0 m to 3.5 m
from 3.5 m to 4.0 m
more than 4.0 m

Piles

US$ 0.15/unit
US$ 0.20/unit

Forest product, diameter larger than 10 cm and 8 m or longer, used as frame
for (roof of) huts:
from 2.0 m to 3.0 m
from 3.0 m to 4.0 m
from 4.0 m to 5.5 m
more than 5.5 m

Support beams

US$ 0.20/unit
US$ 0.25/unit
US$ 0.30/unit

Forest product, with bark, diameter of 7 cm and 4 m or longer, used in
construction as scaffolds:
up to 3.0 m
more than 3.0 m

Beams

US$ 3.00/1000 pes.
US$ 10.00/1000 pes.

US$ 0.70/unit
US$ 0.75/unit
US$ 0.80/unit

Forest product, diameter larger than 30 cm and 6 m or longer. Used for wharf
construction:
up to 5.0 m
from 5.0 m to 10.0 m
more than 10.0 m

US$ 1.50/unit
US$ 2.00/unit
US$ 2.50/unit

Charcoal production
Bark extraction

USS 0.50/tree
US$ 5.00/tree

Source: INRENARE, 1994.
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The regulation states that, without a permit, nobody will be entitled to extract wood
from mangroves. Authorized persons will have to reforest mangrove areas under
use. In the same way, measures are dictated to avoid transformation of mangrove
areas into pastures, farms, urban settlements, industries or dumps. An evaluation of
environmental impact is required before starting any agricultural, cattle-breeding,
industrial, urban or road infrastructural project.
Future
The potential of a
productive utilization of
the Panamanian mangroves
is, without overlooking the
enviromental aspects, very
high. Sustainable forest use
is favoured by the
existence of trees reaching
large volumetric
development and the
presence of Rhizophora
mangle and R. racemosa;
species of commercial use.

m®m

A succesful exploitation
depends on the aim of it; if
the only objective is
""Rocîo Jiménez Salas, Revista Forestal Centroamericana, no. 9,
1994.
extracting wealth in the
shortest possible time,
overuse can lead to
destruction of the resource, Considering the ecological point of view, this will be to
the advantage of protection of coasts and better chances for fishery development and
biodiversity preservation.
The project has the responsibility of generating technical information on biological
aspects and forestry, and social aspects, in order to back-up policy and management
plans proposed for use and preservation of mangroves in accordance with their
potentials and limitations.
After one year of implementation the project is achieving the first successes. The
most important, in order to guarantee permanent support of mangroves, is the
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contact established with members of mangrove-bordering communities and their
awakening awareness of the importance of these ecosystems.
It is expected that experiences and technical information will be shortly available to
develop a management strategy based on scientific knowledge of the mangrove
ecosystem, allowing, in this way, sustainable use and their conservation.
References
Instituto Geografico Nacional Tommy Guardia (IGNTG), 1988. Inventario de manglares de la
Republica de Panama. Panama. 13 p.
Instituto Nacional de Recursos Naturales Renovables, 1994. Resolution N° JD-08-04. Panama. 7 p.

Acknowledgements
This article is a translation of: Proyecto INRENARE/OIMT al rescate de los
manglares de Panama, which was published in Revista Forestal Centroamericana
No. 9, 1994, p. 33-37. Thanks to Miguel Giménez-Moolhuizen for the English
translation.
Orlando Osorio, Coordinador Nacional, Proyecto Manejo, Conservación y
Desarrollo de Manglares de Panama, INRENARE, Apdo. 2016 Parafso, Ancón,
Panama, Telefax: (507) 32 5751.

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

78

International Society for Mangrove Ecosystems.
Peter Sips
Keywords:
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The International Society for Mangrove Ecosystems (ISME) was founded in 1990.
As mangrove ecosystems are being degraded by non-sustainable use and over
exploitation, and recognizing that mangroves are a valuable natural resource with
distinctive genetic diversity, high intrinsic natural productivity, unique habitat value,
and their importance as nursery ground for aquatic animals and their role in coastal
protection, ISME adopted a Charter for Mangroves in 1991. The Charter, which will
complement the World Charter for Nature (proclaimed by the General Assembly of
the United Nations on 28th October 1982), contains basic and general principles,
functions and implementations which are summarized below.
General principles
Mangrove ecosystems shall be preserved and managed to achieve sustainable
development, i.e. sustainable productivity with the integrity of other ecosystems with
which they co-exist. Acquisition and dissemination of knowledge of structure,
function and management of mangrove ecosystems shall be encouraged by all
possible means, including international research and technical cooperation.
Functions
Decisions on management of mangrove ecosystems shall be based on biological
components and physical characteristics of each specific area; the need of people;
the significance of the resource to coastal stability; and fisheries, education,
recreation and aesthetic values. Also taken into consideration are rehabilitation and
compensation mechanisms to mitigate the impact of non-sustainable use. Regulatory
measures are necessary for the wise use of mangroves.
Implementation
Resources, programmes and administrative structures should be provided to achieve
sustainable use of mangrove ecosystems. All parties including individuals should fully
cooperate to achieve sustainable mangrove ecosystem management.
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In accordance with the Charter for Mangroves ISME has put several activities into
effect. The main activities are:
To promote the study of mangrove ecosystems;
to promote the collection, evaluation and dissemination of information on
mangrove ecosystems;
To promote mangrove ecosystem research, training and extension activities
for sustainable management, rational utilization, rehabilitation and
conservation of mangrove ecosystems;
To develop materials to enhance public awareness of the social, economic
and ecological importance of mangrove ecosystems;
To organize and co-sponsor conferences, seminars, symposia and working
group meetings; to organize lectures and courses; to publish both scientific
and popular articles;
To support and implement research projects and programmes;
To promote consultation and collaboration with other organizations (public
and private) having related purposes.
Based on these activities ISME has been producing several series of publications on
mangrove ecosystems, like:
Newsletter Mangroves',
ISME Mangrove Ecosystems Occasional papers:
Occasional Paper No. 1: "Mangrove Nurseries in Bangladesh", by N.A.
Siddiqi, et al;
ISME Mangrove Ecosystems Proceedings:
Proceedings No. 1: "Proceedings of a Workshop on Conservation and
Sustainable Utilization of Mangrove Forests in Latin America and African
Regions", ITTO/ISME Project, Niteroi, Brazil, 28-39 May 1992;
Proceedings No. 2: "Proceedings of a Workshop on Conservation and
Sustainable Utilization of Mangrove Forests in Latin America and African
Regions", ITTO/ISME Project, Dakar, Senegal, 20-22 January 1993;
ISME Mangrove Ecosystems Technical reports:
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Technical Report No. 1: "The Economic and Environmental Value of
Mangrove Forests and their Present State of Conservation in the South-East
Asia/Pacific Region", ITTO/ISME/JIAM Project;
Technical Report No. 2: "Conservation and Sustainable Utilization of
Mangrove Forests in Latin America and African Regions", ITTO/ISME
Project, Part I - Latin America;
Technical Report No. 3: "Conservation and Sustainable Utilization of
Mangrove Forests in Latin America and African Regions", ITTO/ISME
Project, Part II - Africa.
ISME also keeps up a data-base and list of publications on mangrove ecosystems.
Secretariat
ISME Secretariat
C/o College of
Agriculture, University of
the Ryukyus, 1 Senbaru,
Nishihara, Okinawa 903-01,
Japan. Phone: (098) 8956601, Fax: (098) 895-6602.

International Societyfor'Mangrove Ecosystems
'
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The IUCN Wetlands Programme.
Peter Sips
Keywords:

IUCN, wetlands, management, conservation, wise use.

The IUCN Wetlands Programme was initiated in 1986. Its central theme is to build
a capacity to better manage wetland systems and promote a wiser use of the world's
water resources.
The programme's objectives are:
1:

2:

3:
4:

To inventory all major wetland habitats from global, regional and national
perspectives; to identify those most threatened by adverse change, and
design measures required for the conservation and sustainable utilisation of
these habitats, and the species of wild flora and fauna that they support.
To review the economics and science of wetland conservation; to develop
the ecological, ethical, social and economic arguments by which responsible
authorities can achieve wetland conservation; and to disseminate this
information.
To enhance local, national and international capabilities to address wetland
conservation issues.
To stimulate greater commitment among governments and non
governmental organisations to ensure that wetlands are conserved for the
benefit of all humankind, to enhance the quantity and quality of technical
advice available to governments and NGOs, and to improve coordination
between them.

The programme develops wetland managment methodologies for countries where
wetlands are used intensively by local communities. Projects focus on resolving
conflicts in wetland resource use, and promoting production systems based upon
multiple use of tidal and floodplain wetlands. Field projects are usually designed
from, and implemented by the regional offices. The regional offices are located in
the main programme areas: San José for Central America; Quito for South
America; Harara for Southern Africa; Nairobi for East Africa; Dakar for West
Africa and Bangkok for South-East Asia.
The programme works closely with the major development assistance agencies to
ensure that conservation considerations are adequately addressed in their projects.
Furthermore, the programme collaborates closely with the Ramsar Convention
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Bureau (sharing headquarter facilities with IUCN, Gland), the Asian Wetland
Bureau (AWB), the International Waterfowl and Wetlands Research Bureau
(IWRB), the International Institute for Environment and Development (IIED), and
the World Wide Fund for Nature (WWF). The wetland programme is also closely
linked with IUCN's Marine and Coastal Programme, in order to promote integrated
coastal zone management.
Part of the Programme is the dissemination of information. Some publications are:
the IUCN Wetlands Programme Newsletter;
the Wetlands Conservation Series, e.g.:
"Mangroves of Vietnam", by Hong, P.N. and Hoang Thi San, 1993;
"Ecology and Management of Mangroves", by Aksornkoae, S., 1993;
"Wetlands of Tanzania, Proceedings of a seminar on the Wetlands of
Tanzania, 27-29 November 1991", by Kamukala, G.L and S.A. Crafter (eds.).
technical manuals, like:
"Economic Assessment of Tropical Wetlands"
"Tidal Wetland Management"; and
popular books, like:
"Wetlands in Danger", by Dugan, P.J. (ed.), 1993.
Secretariat
IUCN Wetlands Programme,
Rue Mauverney 28,
1196 Gland, Switzerland
Telephone: (4122) 999 0001,
Fax: (4122) 999 0002.

Conservation
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The Ramsar Convention.
Peter Sips
Keywords:

wetlands, Ramsar convention, information, conservation,
cooperation.

In 1971 the Convention on Wetlands of International Importance especially as
Waterfowl Habitat was adopted in the Iranian city Ramsar. The convention, also
known as the Convention on Wetlands or the Ramsar Convention, is an inter
governmental treaty which provides the framework for international cooperation for
the conservation of wetland habitats. The convention came into force late 1975.
For the purpose of the Convention wetlands are defined as areas of marsh, fen,
peatland or water, whether natural or artificial, permanent or temporary, with water
that is static or flowing, fresh, brackish or salt, including areas of marine water the
depth of which at low tide does not exceed six metres.
Obligations of Contracting Parties
In short, states that join the Ramsar Convention
are obliged to include wetland conservation considerations within their
national land-use planning;
are required to formulate and implement this planning so as to promote the
wise use of wetlands in their territory;
are required to promote the conservation of wetlands in their territory
through the establishment of nature reserves;
are specifically obliged to designate wetlands for inclusion in a "List of
Wetlands of International Importance". Particular conservation duties
pertain to the listed sites;
are obliged to designate at least one site upon adhesion to the Convention.
Selection must be based on international significance in terms of ecology,
botany, zoology, limnology or hydrology;
are obliged to cooperate for the management of shared wetlands and shared
wetland species.

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

Mangroves

84

Ramsar in operation
The text of the Ramsar Convention was amended by the Paris Protocol of 1982,
which made a number of technical amendments and which came into force in 1986.
At the Regina Conference (Canada) in 1987, a futher series of amendments was
accepted, relating to the operation of the Convention; establishment of a Standing
Committee, a budget, and a permanent Bureau or secretariat. The Standing
Committee is composed of representatives from regions throughout the world and
oversees implementation of the Convention's policy, budgetary performance, and
management of programmes by the secretariat. The secretariat, or Ramsar Bureau,
is responsible for the implementation of the programmes and decisions taken by the
Conference of the Contracting Parties (e.g. Regina, Canada, 1987; Montreux,
Switzerland, 1990; Kushiro, Japan, 1993) and the Standing Committee. The Bureau
is an independent body sharing headquater facilities with IUCN in Gland,
Switzerland.
The Bureau's priorities for the period 1991-1993 were:
developing the Wise Use concept;
promoting conservation activities in sites featured on the List of Wetlands of
International Importance;
setting up a full, coherent, innovative database on wetlands included in the
List;
establishing contacts with a view to making development aid organizations
aware of the need for conservation of wetlands and encouraging Contracting
Parties to work together; and
disseminating documents and promotional material in response to the
growing demand for information on the Convention and its activities so as
to make it better known.
These priorities are reflected in six programme profiles:
1:

2:

Listed Sites and Monitoring Procedure: criteria for identification of wetlands
of international importance are set, as well as a mechanism aiming to help
Contracting Parties to take swift and effective action to prevent any further
degradation of sites and to restore, as far as possible, the value of damaged
sites;
The Ramsar Database: an efficient and up-to-date system for storage,
retrieval and analysis of data relating to the wetlands listed under the
Convention;
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Wise Use of Wetlands: guidelines for the implementation of wise use,
defined as "the sustainable utilization for the benefit of mankind in a way
compatible with the maintenance of the natural proporties of the
ecosystem", were set at the Regina Conference, calling on Contracting
Parties to adopt national wetland policies, involving a review of their
existing legislation and institutional structure, and development of
programmes of wetland inventory and management, together with public
awareness campaigns. Practical methods for the application of the wise use
concept to different types of wetlands are prepared by a working group for
the Conference in Japan in 1993;
International Cooperation: promotion of the conservation of trans-border
wetland complexes or international river courses and shared species through
development assistance and joint conservation efforts;
Development Assistance and the Wetland Conservation Fund: supporting
the linking between national and multilateral development agencies and
developing countries, so that agencies fund more and better wetland
projects. The Montreux Conference decided to establish the Fund, to
provide financial support for wetland projects in developing countries that
are Contracting Parties to the Convention; and
Communication Activities: besides the quarterly "Ramsar Newsletter" there
are a number of publications available from the Ramsar Bureau, like
Proceedings of Conferences of the Parties, and Directories of wetlands of
International Importance.

On 7-7-1993 79 countries had signed the Ramsar Convention, designating a total of
623 wetlands with a total area of 38,194,206 hectares. In August 1994 the number of
Contracting Parties was 83. Some examples of wetlands listed under the Convention
are: "Lough Neagh", Northern Ireland; "Pantanal", Brazil; "The Wadden Sea",
Netherlands/Germany/Denmark; "Banc D'Arguin National Park", Mauritania; and
"Red River Delta", Vietnam.
Secretariat
The Ramsar Convention Bureau, Rue
Mauverney 28, 1196 Gland, Switzerland.
Telephone: 22/999 01 70,
Fax: 22/999 01 69.
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Mangroves in The Netherlands.
Stef Wulffraat
Keywords:

mangroves, greenhouse, Arnhem, The Netherlands.

Introduction
Since a few years one can visit a small mangrove ecosystem in the Netherlands. In
1991 the mangrove greenhouse was established at Burger's Zoo in Arnhem. In this
greenhouse the physiological and climatological conditions have been successfully
imitated to favour mangrove flora and fauna of South-East Asia.
Conditions
The greenhouse was build in 1982 and originally meant to investigate the
possibilities of a very large greenhouse with the same construction. This resulted in
the establishment of Burger's Bush, a greenhouse harbouring tropical forest flora
and fauna of South America, Africa, and Asia. After the Bush was finished it was
decided to try to establish a mangrove ecosystem in the experimental greenhouse.
The size of the greenhouse is 15 x 50 m with a height of 5 m. It consists of two
parts; a freshwater part and a saline part. The saline part, which is about 28 m long,
will be discussed here.
The soil consists of heavy unripened clay of old riverine origin, which was derived at
a depth of 8 m from the large rivers area near Rhenen. Originally it was intended to
use sea clay, but transport turned out to be too complicated. The river clay contains
a high percentage of minerals and lime, the latter being especially important for the
mollusca. Additional fertilizers were not necessary. The topsoil was mixed with a
small part of sand.
Besides the greenhouse itself, the soil is heated as well. For the soil fauna this
creates a strange situation; the deeper they dig, the warmer it gets. The choice of
salinity is based on experiences. The system started with slightly brackish water, but
for the wellbeing of most animals in the system is was decided to increase the
salinity to a level most suitable for both plants and animals. Salinity is now 2%.
Addition of sea-salt, 3 times a year, creates the system's saline water.
The tide is imitated by means of pumps. In this way, high tide is created from 5 to
11 am, and from 17 to 23 pm. Low tide is from 11 am. to 17 pm., when most visitors
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of the Zoo come along, and from 23 pm. to 5 am. Low tide is more interesting for
visitors, because it gives the opportunity to observe mudskippers and crabs. 20 m3 of
water can be pumped out of the mangrove greenhouse and temporary stored in a
basin during low tide. This creates a tidal difference of 10 cm. The mangrove area
was designed in such a way, that these 10 cm determine the main difference between
inundation and drought. It is not possible to filter the water because most larvae of
animals of the mangrove greenhouse cannot pass it.
Freshwater is sprinkled on individual plants by hand, however only on the species in
the drier back of the mangrove greenhouse. Sunlight is the system's main source of
light. This causes a kind of periodicity in plant growth that is generally less strong in
the original mangroves of South-East Asia. Two additional spotlight were often
operated when the mangroves were just established, but are at present only used for
short times.
Vegetation
Plant material is obtained directly from the tropics, or from various botanical
gardens. The plants from the tropics were delivered as seeds or propagules, and
generally showed better development than the plants of botanical gardens, which
were grown in pots. The Rhizophora plants from botanical gardens developed their
first stilt roots only after they were transplanted to the greenhouse.
At present, the following mangrove plant species grow in the greenhouse:
Acanthus ilicifolius. Planted on various places. Only older leaves of some
specimens have spiny margins.
Acrostichum aureum. The larger mangrove fern, which did not yet develop
its "natural" large leaves.
Aegialitis annulata. The only species which at present is already flowering
and fruiting, giving the first natural regeneration of the greenhouse
mangrove.
Aegiceras corniculatum. Two specimens planted in wet places and showing a
good growth.
Avicentiia marina (var. resinifera (?)). Planted in the wettest part of the
greenhouse and showing a very good growth. Some of the plants already
had to be pruned because of the rather small size of the greenhouse.
Pneumatophores have developed very well.
Bruguiera gymnorrhiza. Planted on slightly higher parts of the greenhouse
and showing a slow growth. Knee roots have not yet developed.
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Ceriops tagal. Planted behind the Bruguieras, showing a very slow growth.
Heritiera littoralis. Planted on the drier margins, showing a good growth.
Rhizophora mucronata, and a few Rhizophora apiculata and Rhizophora
stylosa. All show good growth and have well developed stilt roots.
Figure 1:

Map of the mangrove greenhouse.

A - Acrostichum aureum, AE - Aegiceras corniculatum, AN - Aegialitis annulata, AV - Avicennia marina
B - Bruguiera gymnorrhiza, C - Ceriops tagal, CS - Casuarina equisetifolia & C. torulosa, III, - Heritiera
littoralis, HT - Hibiscus tiliaceus, I - Acanthus ilicifolius, M - Rhizophora mangle, P - Pandanus spp.,
R - Rhizophora mucronata, RA - Rhizophora apiculata, RR - Rhizophora racemosa, S - Rhizophora
stylosa, T - Thespesia populnea.

The difficulty to obtain enough plants, especially in the beginning, made it necessary
to add a number of mangrove species from Latin America or West Africa. These
•arc Avicennia germinans; Conocarpus erectus\ Laguncularia racemosa, and (many)
Rhizophora mangle. It seems that Rhizophora mangle grows faster than the Asian
Rhizophoras. In the future these plants will probably be replaced by more SouthEast Asian species.
On the edges of the greenhouse, beach forest (or mangrove edge) species like
Hibiscus tiliaceus, Thespesia populnea, and Casuarina equisetifolia are planted. Also
decorative non-mangrove species like Ficus benjamina, Ficus australis, and nonBOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995
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littoral Pandanus species are used. The Pandanus species resemble the littoral
Pandanus tectorius. The Ficus benjaminas will be removed in the near future. Drs.
Wensing has the impression that the greenhouse might be a bit too humid for the
beach forest species.
It is the purpose to
increase the number of
mangrove species in the
future. It will be tried to
establish the mangrove
palm Nypa fruticans, not in
the saline (mangrove) part
but in the freshwater part
of the greenhouse. Saplings
of Xylocarpus granatum
and Kandelia candel are in
stock and will soon be
planted. In the future also
climbers and epiphytes will
be introduced.
Fauna
The following animals can
be observed in the
mangrove greenhouse:

Pandanus tectorius on old (tertiair) coral in a beach forest on the
south coast of Java. ®Stef Wulffraat, 1991.

Mudskippers (2 Periophthalmus species; 2 Boleopthalmus species);
King-crabs (Limulus sp.)\
Mangrove crabs (Uca sp.);
Hermit-crab;
Fishes: Sunfish (Tetraodon fluviatilis)\ "Shooting fish" (Toxotes jaculator);
Argusfish (Scatophagus argus); Gudgeon;
Various mollusca;
Monitor lizards (Varanus salvator);
Larger land crabs had to be removed because they turned out to be too destructive.
Most animals can be observed easily by (silent) visitors. A special glass wall is made
to observe fishes.
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Difficulties
Up till now some difficulties have occured and have been resolved.
The soil might possibly be too rich, regarding the strong growth of algae in the first
years. Increasing shadow from the young trees and the introduction of algae-eating
fishes have a remarkable reducing impact on the algae.
Plant-lice are often a problem because they are difficult to control without disturbing
the system.
It is still difficult to get the right mangrove plants or seeds.
In the future it will become important to regulate the plant growth, mainly by
pruning and cutting. At present it is not yet clear how the various plants will develop
in this system. If mistakes were made in the past it is difficult to change the original
planting schedule because even young mangrove trees are almost impossible to
transplant.
However, up till now it seems that the original physical conditions are imitated very
carefully resulting in a good development of a mangrove ecosystem in a greenhouse
in Arnhem, making it worthwhile to visit.
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Beach Forests.
Stef Wulffraat
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Introduction
Beach forest, also called Tropical Littoral Woodland, is the forest-component of
beach vegetation and occur in the littoral zones of many tropical areas worldwide. It
is the source of a number of species with economic values for e.g. agriculture, but
especially pioneer plantation forestry.
Distribution
Beach forests can occur on sandy and rocky coasts, just out of reach of the waves,
behind the edge of direct seawater influence. The vegetation roots in freshwater with
wide superficial root systems (Backer and Bakhuizen v.d. Brink, 1968). Many species
can stand a very short, occasional inundation during spring tides and storms. A
continuous influence of seawater vapour blown by the wind is evident.
In general, beach forests occur only in a narrow strip (often less than 50 m wide)
and are then succeeded by other vegetation types. Even humid areas covered with a
dense rain forest have a strip of beach forests at the border with the sea.
If the sandy coast is accreting, the first vegetation type (as seen from the seaside) is
generally an association of typical herbs, of which many are creeping and/or
succulent-like. Most common are the pan-tropical Ipomoea pes-caprea and some
Canavalia species, after which the association is often called. If the sandy coast is
retreating, the beach forest can (in humid areas) be the first vegetation type. In this
case trees often bend towards the sea, with branches leaning on the beach, giving
the impression of a dense green wall.
The limiting factor in development of the structure and species composition of beach
forests on rocks or cliffs is the depth of the weathering. On old coral cliffs beach
forest can develop very well.
Beach forests are a different vegetation type than the woodlands which can occur in
the back of coastal dunes, although they can have many species in common (Backer,
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1917-1923). If a coast consists of well developed dunes, than a beach forest strip is
generally absent.
Beach forests occur in both humid and semi-arid climate zones, although the
composition and structure differ largely. In dry areas it is better to call the
vegetation type "beach thickets". In the more arid areas it seems that the beach
forest/thicket is a less distinctive vegetation type, because many more inland species
can occur as well.
The coastal areas from East Africa
up to the islands east of Papua
New Guinea (Indian and West
Pacific Ocean) have many species
in common, especially in the more
humid parts. The vegetation type of
this area is generally called
baningtonia formation, although
still many local differences exist. A
vegetation type of sandy shores,
which is called the "evergreen
shrub zone" (Lawson, 1986) occurs
on a large extent of West African
coasts. In the West Indies a
vegetation type exists which is very
comparable to the beach forests of
East Asia (Richards, 1952).
Through the whole area the
vegetation shows a rather high
similarity and is sometimes called
Coccoloba-Hippomane formation.
The east coast of Latin America
(mainly Brazil) consist for a large
part of (eolian) dune formations
and "restingas", sand deposits of
marine origin which are laid down
parallel to the littoral and are
anchored to rocky points or islands.
It is mentioned that " the restinga
flora is entirely of Atlantic coastal

Beach forest, Ujung Kulon, West Java with a large
Pandanus tectorius and Barringtonia racemosa and many
epiphytes. ®Stef Wulff raat, 1989.
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rain forest origin, so recent that the species are the same as those of this forest"
(v.d. Maarel, 1993, p. 478). This could mean that in these areas also a kind of beach
forest occurs, comparable to the Coccoloba-Hippomane formation.
Vegetation
Beach forests generally have a rather open structure, which is at the seaside
however, very closed. The shrub layer is (very) well developed. Usually many small
climbers occurs. In ever-wet areas they often carry large quantities of epiphytes
(ferns, orchids), even immediately over the waves of the surf (Backer & Bakhuizen
v.d. Brink, 1968).
Most species are light demanding and are rather fast-growing. A number of beach
forest species produce seeds that can survive a long time floating in seawater. This is
one of the reasons that many beach forest species have a large area of distribution.
Even pan-tropical species exist: Hibiscus tiliaceus, Thespesia populnea (both
Malvaceae), Terminalia catappa (Combretaceae), Cocos nucifera, and the climber
Caesalpinia crista. Most tree and shrub species are evergreen and have leatherish or
slightly succulent-like leaves.
The Barringtonia formation is called after Barringtonia asiatica (Lecythidaceae),
which is one of the most characteristic and often dominant species of this formation.
Another very characteristic species is Pandanus tectorius (Pandanaceae), slightly
resembling a palm, which can become rather high and develops a kind of stilt roots.
The pan-tropical species are almost always present. Other very common species are
Calophyllum inophyllum (Guttifereae), Pemphis acidula (Lythraceae), and Scaevola
taccada (Goodenaceae).
Casuarina equisetifolia (Casuarinaceae) is an extreme pioneer species of beach
forests which cannot regenerate under its own canopy. It was one of the first tree
species of the young Krakatau island beaches.
The evergreen shrub zone of West Africa consists of (dense) thickets of between 1.5
and 9 m in height (v.d. Maarel, 1993) and climbers and climbing shrubs abound. The
most common tree/shrub species are Chrysobalanus orbicularis (Chrysobalanaceae),
Sophora occidentalis (Leguminosae), and the pan-tropical species (except Terminalia,
which is, however, often planted here). Casuarina equisetifolia is also often planted.
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The beach forests of the West Indies have a structure and physiology which is very
comparable to the Baringtonia formation. The small tree or shrub Cocoloba uvifera
(Polygonaceae) is often dominant, at least on the seaward margin (Richards, 1952).
Other very characteristic species are Hippomane mancinella (Euphorbiaceae),
Crysobalanus icaco, and the above mentioned pan-tropical species.
"The plant world of the Restingas contains some Atlantic rain forest plants; salt
tolerant, xerophytic and hygrophytic plants which have a large distribution in South
America (..)" (Por, 1992). The vegetation structure is a shrubs and small trees
thicket, with many epiphytes, especially Bromeliaceae. Shrubs of the genera Clusia,
Rheedia, Eugenia, and Myrica are often predominant. Some larger tree species are
Calophyllum brasiliense and Ficus organensis (Por, 1992).
Utilization
(Fire)wood

Beach forest, Pulau Rambut, Indonesia with Rhizophora stylosa in the
foreground. *Stef Wulffraat, 1991.

Most species are fast
growing and therefore this
., ^
.
A
ecosystem COUld Stand

some small-scale
exploitation. Unfortunately,
often too much is taken, resulting in a degraded shrub vegetation.
Non-timber products
Coconut (Cocos nucifera) was originally a species naturally occurring in beach
forests, but is at present mainly planted. In Asia the leaves of Pandanus tectorius are
used on a large scale for plaiting of various products like mats, baskets etc. The
fruits (nuts) of Terminalia catappa are (roasted) eaten in Asia and South America.
The fruits of Coccoloba uvifera are used to make jelly. Other fruits, and often also
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leaves, like those of Thespesia populnea, Calophyllum inophyllum, and Heritiera
species have medicinal use. A fish poison is extracted from the fruits of Barringtonia
asiatica\ the leaves are used as a vegetable. Fibres from the bark of stem and
branches of Hibiscus tiliaceus are used for the production of ropes. For more
information on the use of most of the beach forest species of South-East Asia is
referred to Heyne (1950).
Forestry
Although in the beach forest zone no large-scale plantation forestry occurs, this
vegetation type is important for forestry because it is the source of many widely
planted species. Many species of beach forests are fast growing and tolerate poor
soils, which make them very suitable for reforestation on marginal lands. The species
Coccoloba uvifera, Hibiscus tiliaceus, Casuarina equisetifolia, and Terminalia catappa
are advised by Ayensu et al. (1980/1983) as being good firewood trees for humid
areas. Many other species are locally or at a larger scale applied for forestry and
ornamental purposes (like hedges).
Agriculture
In West Africa the beach thicket zone is often disturbed by agriculture. Cassava,
okra, and groundnut are commonly planted, as well as the tiger-nut (Cyperus
esculentus) in the drier parts (Lawson, 1986). Plants like Sisal were planted as
hedges but have now become naturalized and spread accordingly.
In Asia but also in the West Indies conversion from beach forests into coconut
plantations is takes place. This can be a small-scale conversion for the local market,
but also a larger scale conversion for cash crop production. Together with overexploitation for wood collection this land use type is the main threat to beach
forests.
Tourism/real estate
An increasing number of tourists to tropical countries can cause an increasing
pressure on tropical beaches. In many areas small tourist accommodations are build,
often on a linear strip along the sea shore and in the beach forests.
The Restingas of Brazil have been very much destroyed by the increasing
urbanization of the Atlantic shore (Por, 1992).
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Nature conservation
Beach forests are protected occasionally if they are included in nature reserves. It is
not known if nature reserves exist specifically consisting of beach forests. Examples
of nature reserves which an extent of (almost) undisturbed beach forest are Ujung
Kulon in West Java and various coral islands for bird preservation north of Java.
The conservation of beach forests should get more attention, at least because they
are a genetic reservoir of many species which have at present an already high
economic and ecological value.
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Opinion.
Jan de Constant Rebecque
Development of sustainable forestry on hemp paper.
The last issue of the BOS NiEuWSLETTER was all about sustainability.
Interesting.
But how odd that this issue was almost entirely printed on "100% tree free" paper,
as "another option to reach Rome". Is it?
Wasn't the consumption of timber by the paper industry essential for forest
management and forestry?
The massive use of recycled paper is generally considered to be the major cause of
the recent forestry crisis. But why?
It was not until the industrial revolution in the 19th century that wood was being
used as a raw material for manufacturing paper on a massive scale. Before, paper
was made from plants, animal skins or old cloth, rope, and hemp(!). Since the
invention of the steam engine, wood has become the main raw material for the
paper industry and, in return, the paper industry has become an important consumer
of timber.
The wood, used by paper industry, generally consists of thin roundwood, which is the
main product of thinnings. Its size and quality limits the number of utilization.
Among other uses, such as a raw material for wood-based panels, the utilization by
the paper industry raises the most and therefore is the most attractive market.
Thinnings are, as foresters should be well aware of, an important part of forestry.
It is a means to enhance (future) quality of a forest (-stand) and one of the first
chances to steer towards the type of forest the owner or manager has in mind.
Thinnings are rather costly. Therefore, any income that can be generated by selling
timber from thinnings is welcome to a forest owner. Especially to private owners, as
for them woodproduction is the main source of income from their forests. There are
other sources of income like the lease of hunting rights or, in The Netherlands, a
small reward for a multifunctional forest stand, but these are by no means enough to
fulfil the needs of forest management.
Considering, for example, that most forests in The Netherlands are owned by private
persons ((40% of the forest surface, as compared to about 30% owned by the state
(Staatsbosbeheer, various ministries), 15% by conservation organizations, and about
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15% by local government)), it will be clear that the ability to sell smaller dimensions
of roundwood (and any other timber) and the generation of some income from
thinnings are important for the maintenance and sustainable management of forests.
However, in recent years, environmental awareness has resulted in a widespread
belief that the use of trees for paper is sheer waste. Moreover, the use of wood
would cost a lot of energy and releases a wide range of pollutants in the air and
surface water. Recycling old paper should end, or at least diminish, these negative
influences on environment. It should also greatly reduce the flow of waste, and the
problems this causes, as up till now in Europe 35% of domestic (solid) waste
consisted of paper and paperboard. It is doubtful wether recycling of old paper is as
beneficial as it is supposed to be (Stolp, 1993), but that is not the issue at stake,
however interesting it may be.
As a result of the growing concern on environmental affairs, European legislation
called for the recycling of a whole range of waste materials. As the paper industry is
one of only a few industries that really can fullfil the desire to recycle its own
product on a large scale, massive recycling and collection of waste paper was
promoted and subsidized by the Government. This forced huge quantities of old
paper on the market of raw material, even more than could be recycled, and thereby
creating a surplus of old paper. This resulted in a sharp drop of prices for old paper,
as a result of which it became a more interesting raw material than wood in any
form. The demand of the specific types of roundwood diminished, and prices for
timber dropped dramatically.
For forest owners, it meant that thinnings often became a too expensive action of
forest management, and should be abolished or at least postponed. In general, as a
result of low prices, forest management became less intensive and the result was a
major crisis in forestry and forestry-related industry.
But things have changed. Timber is in demand by the paper industry again. Fibres in
old paper can't last forever. Despite new techniques for the processing of old paper,
"fresh" fibres will have to be used in the recycling process. The surplus of old paper
is gradually disappearing (as more old paper can be recycled) as a result of which
prices are rising.
These developments are partly responsible for the slight increase in prices on the
timber market, although it is not likely that prices will return to their old level if no
sufficient alternatives can be found.
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If however, people start to experiment with paper without wood in any form at all,
the same situation could reappear, and even become worse. Massive use of "nonwood" (and therefore "non-forestry"!) fibres could result in the loss of the paper
industry as a consumer of timber altogether, thereby creating a drop in demand and
consequently a fall of prices for timber. Forestry will find itself in a crisis again.
It should be clear that the use of non-tree paper is therefore not another option to
develop sustainable forestry. But is it the end of forestry as the important means for
the maintenance and development of sustainable forests and as a part of sustainable
forest management? Not necessarily. It is of course a bad (or should we say good?)
example of unawareness on all aspects of forestry. Especially so if non-tree paper is
used when any increase in the consumption of timber and timberprices is more than
welcome. On the other hand, it forces us to look for other options.
We will have to discover that there are other utilizations for forests and forestry, and
that it is not wise to stick to a limited number of options.
If we are to develop and maintain sustainable forestry as a trade with the goal of
serving forests, mankind, and forest-related industry and trade, we should look
actively for other purposes, goals, and activities for our forests.
If we do stick to a limited number of options, we will find ourselves, and the forests,
in great difficulties if one of these options is blocked; if someone unwisely chooses
not to use products from the most beautiful source of raw material: the forests of
the world.
P.S. Among foresters, how about the aforestation of hempfields?
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BOS News.
Publication.
In cooperation with CTA, Foundation BOS has just published BOS-Document 18.
The Centre Technique de Cooperation Agricole et Rurale has bought 500 copies for
its own distribution,

Bandes Boisees; orientations pratiques

pour la zone sahélo-soudanienne.
(Plantation strips, practical orientations for the Sahelian-Sudanese Zone.
J.W. Jansens, L. Hummel and R.P. den Heijer, 1994 (Fr.).
Centre Technique de Coopération Agricole et Rurale (CTA) and Foundation BOS.
70 pp., 62 réf., BOS-Document 18.
This document is meant to be a practical
manual for the planning and implementation
of agroforestry projects in the Sahel. It
elucidates the role of plantation strips in the
soil management, particularly in agricultural
activities. In doing so it orientates rural
development agents and specialists who work
for governmental and non-governmental
organizations and people responsible for the
planning in countries of the Sahelian-Sudanese
Zone.
In the first chapter the problems concerning the application of plantation strips in
development projects in the Sahelian-Sudanese Zone are defined. Development
projects in the area have to deal with fragile ecosystems, which under growing
demographic pressure are suffering from serious over-exploitation, often leading to
irreversible degradation. It is recognized that the cutting of trees on agricultural
lands plays an important role in the process of degradation and therefore tree
planting activities are indispensable activities in the strategies of development
projects in the region. In this view plantation strips could be an alternative.
The second chapter elucidates properties, functions and models of plantation strips.
In the annexe the models are illustrated with drawings. Chapter three deals with
practical experiences with plantation strips in development projects in various
(Sahelian) countries, based on their functions, such as wood production and
windbreak. Finally, chapter four enlightens on the process of planning, planting and
management of plantation strips.
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Ordering:

Payment to: Foundation BOS: Postgiro no. 4296433 or bank account:
ABN/AMRO Bank Wageningen, The Netherlands, account no.
53.90.24.414. Price: Dfl. 20,- / Dfl. 15,- for BOS members.
Prepayment required! If you don't have a postal or bank account in
The Netherlands, please add Dfl. 15,- for bank charges, taxes etc.

Forthcoming.

Safeguarding the Goose with the Golden Eggs: function endowment

of

tropical forests. (In press).
Gerdien W. Meijerink
IKC-N (National Reference Centre for Nature Management), Wageningen.
The functions of forests are enjoyed on a global scale by many countries. However,
these countries do not always share in the costs of preserving tropical forests. In a
joint study executed by the BOS foundation and IKC-N, the question is therefore
posed how these countries can contribute to the preservation of tropical forests.
What kind of systems of resource transfers (or 'function endowment') from the users
of (global) functions generated by tropical forests (generally the industrialised
countries, or the North) to the owners of tropical forests (generally the low-income
countries, or the South) already exists? Are there other systems conceivable?
BOS NiEuWSLETTER
The next issues of the BOS NiEuWSLETTER are scheduled as follows:
* NiEuWSLETTER 31:

To be published end of June 1995.
This issue will be a regular one. The deadline for this
issue is set on May 15th.

* NiEuWSLETTER 32:

To be published beginning of November 1995.
Depending on the reactions, this will be a (Christmas)
special on people, on you: e.g. a favourite photo, with
max. 500 words explanation; a short impression of your
ideas, work, or dreams; a special forester's moment; or
just "a day in the life of..." The deadline is October 1st.

Hopefully you will find some time, energy, and inspiration to surprise me and your
fellow BOS members. I am looking forward to your contribution.
Note: articles in English, max. 2500 words, including two illustrations and/or photos.
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Short News.
This column of the BOS NiEuWSLETTER is compiled to give short information of
your interest. You are kindly invited to send such information, like short newspaper
articles, notes about new books, meetings, symposia or courses.

Meetings
March 1995
International Workshop on Nitrogen Fixing Trees for Fodder.
Pune, India, 20 - 25 March.
Contact: Dr. Joshua N. Daniel, NFTA, c/o BAIF, Kamdhenu, Senapati Bapat Road, Pune 411 016,
India, Fax: 91-212-349806.
May 1995
Measuring and Monitoring Forest Biodiversity: international network of biological diversity plot.
Washington, D.C., USA, 23 - 25 May.
Contact: Dr. F. Dallmeir, Chair, Symposium Planning Group, 1100 Jefferson Drive S.W., Suite 3123,
Washington D.C, USA 20560, Fax: 202-786-2557, E-Mail: IC.FGD@IC.SI.EDU.
June 1995
International Bamboo Congress.
Ubud, Bali, Indonesia, 1-4 June.
Contact: Environmental Bamboo Foundation, P.O. Box 196, Ubud 80571, Bali, Indonesia, Fax: 62-361974029.
Recent Advances in Tropical Tree Seed Technology and Planting Stock Production.
Haad-Yai/Songkhla, Thailand, 12 - 14 June.
Contact: Symposium Secretariat, AFTSC, Muak-Lek, Saraburi 18180, Thailand, Tel.: +66-36-341-305,
Fax: +66-36-341-859.
August 1995
Research on Environmentally Sound Forest Practices to Sustain Tropical High Forests.
A meeting associated with the IUFRO World Congress.
Kotka, Finland, 3-6 August.
Contact: R. Heinrich, Chief Forest Harvesting & Transport Branch, FAO, Via delle Terme di Caracalla,
00100 Rome, Italy, Tel.: +39-6-57 97 47 27, Fax: +39-6-57 97 51 37.
XX'h IUFRO World Congress: "Caring for the Forest: Research in a Changing World"
Tampere, Finland, 6-12 August.
Contact: Prof. Risto Seppälä, Finnish Forest Research Institute, Unioninkatu 40 A, SF-00170 Helsinki,
Finland. Tel.: 358-0-857-051, Fax: 358-0-625-308. Internet: IUFR095metla.fi.
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September 1995
International symposium: Innovation of Tropical Tree Seed Technology.
Arusha, Tanzania.
Contact: A.G. Kalaghe, P.O. Box 4012, Morogoro, Tanzania, Tel.: 255-56-3192, Fax: 255-56-3275.
October 1995
Resource Inventory Techniques to Support Agroforestry Activities.
Palampur Himacmai Pradesh, India, October. Sponsored by IUFRO and ISTF.
Contact: Dr. Atul, Department of Agroforestry and Environment, H.P. Agriculture University, Palampur
176062 Dist. Kangra (H.P.), India, Tel.: 01894-2614, Fax: 01894-2259.
Soils of Tropical Forest Ecosystems.
Balikpapan, Kalimantan, Indonesia.
Contact: Andreas Schulte/Daddy Ruhiyat, Faculty of Forestry, Mulawarman University, P.O. Box 1227,
Samarinda 75123, East Kalimantan, Indonesia, Tel.: 62-541-35089, Fax: 62-541-35379.
November 1995
Fire Management and Natural Resource Development in Latin America and the Caribbean.
Guadalajara, Mexico, 5-11 November.
Contact: A. Koonce, Project Leader, Prescribed Fire Research, USDA Forest Service, Pacific SW
Station, Forest Fire Laboratory, 4955 Canyon Crest Drive, Riverside, CA 92507-6071, USA, Tel.: +1909-276 65 70, Fax: +1-909-276 64 26.
February 1996
Inventory of Non-Timber Forest Products.
Nairobi, Kenya.
Contact: August B. Temu, ICRAF, United Nations Ave. Gigiri, P.O. Box 30677, Nairobi, Kenya, Tel.:
254-2-521-450, Fax: 254-2-521-001, E-mail: CGNET CGI:236.

Courses
5 June - 6 October 1995

Certification Course in Community Forestry.
The course is offered to middle management personnel in forestry departments, NGOs and community
forestry programs. It aims to provide participants with the skills to plan and implement community
forestry activities, to advise villagers in the management of forest and tree resources, and to give the
capability to be facilitators between local people and the government. Course modules cover:
introduction to community forestry; relevant forestry principles and practices; community forestry
assessment and planning process. Teaching is by lectures, guided reading, use of secondary data, field
exercises, village study, and report preparation and presentation.
Location: Bangkok. Costs: US$ 9475. Deadline for application: 15th April 1995. Contact: Dr. Somsak
Sukwong, Director, RECOFTC, Kasetsart University, P.O. Box 1111, Bangkok 10903, Thailand, Tel.:
(662) 570-0108, Fax: (662) 563-4880.
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19 June - 23 June 1995
Participation in Local Development.
This course is meant for (future) development workers. During the course guest speakers will tell about
their field experiences with participative methods. The theme "Participation in local development" will
also be dealt with by means of group discussions, films, and role-plays.
Location: Wageningen. Costs: Fl. 800,- (reduction on request is possible). Contact: Stichting Agromisa,
P.O. Box 41, 6700 AA Wageningen, The Netherlands, Tel.: +08370-12217, Fax: +08370-19178.
3 July - 7 July 1995
Making Forest Policy Work.
Five one-day seminars:

1: Forests in sustainable development: political and practical challanges;
2: Economic challanges and practical responses;
3: Sustainable forests, sustainable forestry;
4: Working with people;
5: Envisioning the future.
Location: Oxford. Costs: £ 225/seminar, £ 1000 for all five seminars. Contact: Course Coordinator,
Oxford Forestry Institute, Dep. of Plant Sciences, University of Oxford, South Parks Road, Oxford OX1
3RB, United Kingdom, Tel.: +44/0 1865 275000, Fax: +44/0 1865 275074, E-mail: ofi@plantsciences.oxford.ac.uk.
10 July - 28 July 1995
Making Forest Policy Work.
This course, which follows five one-day seminars, focusses on processes and actions which help develop
and implement forest policy solutions. The course compromises seminars, workshops and guided study
that follow from themes addressed in the five one-day seminars, and will be conducted principally by
staff of the OFI, IIED and SGS Forestry. The course is offered to those directly concerned with making
forest policy and practice more effective, participants will gain most from following the entire
programme, but it will be possible to join the course for lesser periods. The programme will comprise;
* understanding the policy process - successes, failures, key actors and alternative approaches, * analysis
of a major case study, * economic and programme assessment practices relevant to forestry.
Location: Oxford. Costs: £ 2000. Contact: Course Coordinator, Oxford Forestry Institute, Dep. of Plant
Sciences, University of Oxford, South Parks Road, Oxford OX1 3RB, United Kingdom, Tel.: +44/0 1865
275000, Fax: +44/0 1865 275074, E-mail: ofi@plant-sciences.oxford.ac.uk.
12 July - 28 September 1995
Research Methods in Forestry.
Forest research includes the dimensions of space and time, in that much research takes place in widelyscattered localities and many investigations are long-term. Such research is only likely to be succesful if
it is well-designed, well-conceived, regularly-visited and effectively recorded. The course is aimed at
experienced professionals who wish to acquire new skills and to catch up with new ideas and
technologies in statistics, computing and forestry research.
By the end of the course, participants should be: * able to organise and administer a research project, *
familiar with modern techniques of literature retrieval, * able to write an experiment plan, * able to
design, analyse and interpret a range of experiments or surveys, * competent in handling data on a
microcomputer, * able to use statistical packages on microcomputers, and * able to present the results of
research in the form of a paper or report.
Location: Reading. Costs: £ 5000. Contact: Mrs. Helen Stutley, Administrator, Statistical Service Centre,
Harry Pitt Building, University of Reading, P.O. Box 240, Reading, Berkshire RG6 2FN, United
Kingdom, Tel.: +44 734 318025, Fax: +44 734 753169, E-mail: statistics@reading.ac.uk.
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25 July - 4/18 September 1995
Monitoring and Evaluation of Social Forestry and Natural Resources Development Projects.
Applications of Management Information Systems in forestry.
Reforestation Planning and Plantation establishment and Management.
All courses, and many others, are organized by The Institute of Forest Conservation.
Contact: IFC, The Director, College of Forestry, P.O. Box 434, College Laguna 4031, Philippines, Tel.:
63-94-2268, Fax: 63-94-3340.
3 September - 8 December 1995
International Course on Local Level Management of Trees and Forests for sustainable Land Use.
The course aims to strenghten national capacities to design, implement, and evaluate community forestry
activities within the framework of rural development. The course includes lectures, audio-visuals,
discussions, group work, exercises, participant's presentations, technical field excursions, and fieldwork.
The course is designed for programme officers engaged in policy formulation or in the design,
management, implementation, and evaluation of rural development programmes. After completion of the
course, participants will have acquired: * knowledge on approaches and methods, new developments,
experiences and approaches in community forestry and in rural development projects in the field of
community forestry, * skills to design community forestry programmes and analyse the situation of
different parties involved.
Location: International Agricultural Centre (IAC), Wageningen, The Netherlands. Costs: Fl. 6000,-.
Contact: IA

Publications
Mangrove forest management guidelines.
FAO Forestry paper 117.
Vantomme, P. (eds.) Rome, 1994. 319 p.
Reviewed by S. Wulffraat.
Growing awareness of the protective, productive and social functions of tropical mangrove ecosystems
has highlighted the need to conserve and manage them sustainably.
This document promotes, given their multiple-use potential, the integrated management of mangrovebased terrestrial and aquatic resources. The guidelines focus on the forest management aspects and
provide a broad synthesis of management systems and the experiences of FAO in promoting sustainable
mangrove forest management in tropical mangrove areas all over the world. This document looks at
mangrove management from a broad perspective that goes beyond wood production per se.
It is divided in 4 parts and finishes with 5 case studies in Thailand, Venezuela, Bangladesh, and Sierra
Leone.
Part I focuses on the ecological basis for mangrove management planning.
It summarizes the climatic conditions under which mangroves can occur, including the impact of severe
storms on mangrove forests. An interesting figure on biogeography shows the remarkable differences in
numbers of mangrove species in tropical America, Africa, Asia and Australia. South-East Asia is by far
the richest in species. What is missing in this document is an overview of the different species of each
part of the world.
The description of edaphic factors emphasizes on delta formation, accretion and erosion, and tides and

BOS NiEuWSLETTER no. 30, vol. 14 (1), February 1995

106
currents. Also described is the effect of salinity on the growth of mangroves.
The section on mangrove vegetation is remarkable poor but gives a good overview of zonation and
inundation. The section on mangrove fauna mentions only the fauna of a few areas.
Part I finalizes with the trophic relationships in mangrove ecosystems.
Part II deals with the traditional and potential uses of mangroves, divided into utilization of wood
products and non-wood resources. A special section is given on services (like coastal protection)
provided by mangroves.
Large scale applications of mangrove wood for timber only occur in a few areas of the world. Charcoal is
the main mangrove product in Thailand, Peninsular Malaysia, Sumatra, Birma, and Southern Vietnam.
In many parts of the world, especially Rhizophora species are favoured as firewood. Mangroves provide
fishing stakes and poles for local households and constructions. Large scale pulp production for export
purposes is currently taking place in Malaysia and Indonesia. In Asia and South America the bark of
certain species is collected for tannin production.
An important non-wood resource in Asia is the Nypa fruticans palm.
From an economic point of view, mangroves are often far more important for the aquatic production
they support than for the wood production potential. Capture fishery, including shellfish, is practiced in
most areas on quite a large scale. Mariculture includes bottom culture (where no enclosures are used),
seaweed culture, cage culture, raft and cultch culture, and pond culture. The latter is a mean reason for
conversion of mangroves. Another conversion is from mangroves into agricultural fields, mainly paddy
fields and coconuts.
Part II finalizes with suggestions for the integration of uses and discusses the socio-economic values of
mangroves.
Part III covers the assessment of mangrove forest resources through the use of remote sensing,
sun-eying, mapping, and forest inventories; highlighting areas where these techniques differ from
conventional approaches due to the specific characteristics of the mangroves.
The information needed for management planning purposes varies in importance, detail, and complexity
depending on the planning level, A clear table shows the information needed for land-use planning,
forest management planning, and operational planning.
The next section discusses the use of remote sensing in mangroves. Resolution requirements for
different types of survey show that: on operational level at present only aerial photographs give the best
results; on management level also high resolution satellite images are suitable; on national level most
satellite images could be more suitable than aerial photographs. The possibilities of species or vegetation
types recognition and land cover/land use classification of mangroves are discussed in the next sections.
The section on volume estimation from aerial photographs of mangroves does not indicate that this
differs from volume estimation of other forest types. Examples of volume regressions for selected
mangrove species are presented in the appendix.
As a sampling design for mangroves strip sampling or line plot sampling are recommended. For
sampling intensity it is mentioned that, where mangrove forests are characterized by relatively
homogeneous stands and species are of moderate economic value, a sampling intensity of about 2 % is
generally considered to be sufficient. The optimum size of a sampling unit should be an area which
contains an average of 10 to 25 trees to be measured. Small plots are usually adapted because mangrove
stands are often very homogeneous. However, in natural and/or mature mangrove stands, bigger plot
sizes might be needed.
The section on forest mensuration in mangroves discusses special adaptations for mangrove trees. Some
modifications on diameter measurements may be necessary according to the local conditions and
practical convenience. The diameter measurements of mangrove trees with stilt-roots, like Rhizophora
sp., should be taken at 30 cm above the highest root resulting in a deformation of the stem. This might
in some cases be as much as 4-6 m above ground level. For height measurements in mangrove forests,
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instruments which do not require distance measurements may be preferable. As bark of some mangrove
species is of commercial value, this should often be measured as well. Volume is generally expressed as a
function of dbh or girth, sometimes combined with the height. Volume tables, which are usually
monospecific, exist only for a few mangrove areas. It is worthwhile noting that in mangrove forests of
relatively homogeneous stands, it might be useful to consider simplified volume functions based on the
mean tree. The total stocking can be determined by multiplying the volume of the mean tree (the tree
with the mean basal area) by the number of stems per unit area. Volume estimates often include the
bark, which in some cases is a valuable product itself, and measurements should therefore be taken in
order to assess the volume or weight of the bark and to revise the volume estimates accordingly.
Part IV focusses on the application of technical, managerial, economic, and human resources to manage
and use mangrove resources sustainably to meet the needs of people, and as a tool in rural development
without impairing the environment. An objective assessment of the environmental impacts of mangrove
forest management is attempted.
The basic steps of mangrove forest management planning are: (a) setting the terms of reference; (b)
assemble baseline information; (c) identify technical/biological-, financial-, socio-economic-, and
institutional constraints; (d) formulate objectives; (e) develop management alternatives; (f) prepare
management plan; (g) implementing the plan; (h) monitor and evaluate plan results. Examples of
management objectives are given for production forestry, social forestry, and environmental forestry.
Based on the objectives of management, a plan strategy is chosen to reflect the local conditions.
The section on mangrove silviculture starts with the choice of the silvicultural system. Where the
principal species are light demanding and can regenerate naturally, and the sites are favourable, clearfelling systems may be very cost-effective. A "clear-felling in alternate strips" system is recommended
because the prospects of natural regeneration are enhanced and because it is aesthetically more
acceptable. Selection systems favour shade tolerant species and are environmentally friendlier. The
system is recommended where there is a shortage of trained personnel and/or skilled workers. Group
selection can favour the regeneration of light demanding species and promotes the formation of groups
of even-aged stands.
A species preference list, based on silvicultural and marketing requirements, should be drawn up as a
guide in prioritising treatment.
The possibilities and pros and cons of natural regeneration are discussed in the next section. Selection of
seed-bearers will be important. An assessment of the regeneration stocking before and after logging
should be carried out.
Artificial regeneration starts with the collection of propagules. The long Rhizophora spp. propagules can
often be transplanted immediately, but for species with smaller seeds raising in a nursery is advisable.
Examples are given of possibilities of reforestation of degraded areas.
The need for thinnings is depending on the growth rate, the length of rotation, and the possibility for
marketing smaller dimension products. The choice of rotation of mangrove forests does not differ from
other forest types.
Genetic biodiversity (including wildlife) should be ensured by setting aside pristine mangrove areas.
In the next section examples are given of growth and yield in different mangrove plantations in Malaysia,
Costa Rica, and Thailand. Harvesting systems applied in mangroves are the wheelbarrow method,
tramways (less frequently inundated areas), canals (in many parts of the world), high-lead cable systems,
portable cable winch, and manual extraction.
The most common environmental concerns worldwide are: deforestation of mangrove forests; depletion
of fisheries and other mangrove dependent living resources; loss of protective function of mangroves (in
particular in coastal areas subject to severe storms and wave actions); serious degradation or destruction
of critical habitats; loss of bio-diversity/genetic resources.
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Part IV finalizes with conclusions and recommendations, which are briefly the following:
A national land use policy should ensure the sustainable use of mangrove resources. A policy statement
on the multiple-use management of mangrove resources should be formulated and politically supported
at the highest level of government.
The mangrove resources, regardless of ownership status, should be inventoried to asses their relative
economic and ecological importance and management requirements at national and local levels.
To ensure protection and conservation, mangroves, regardless of their ownership, should be constituted
as mangrove reserves. Other parts can be classified as production or conversion forests.
Management objectives, which meet the socio-economic, technical, and environmental requirements of
the forests should be framed as a basis for action.
Equitable distribution of forest management incentives, costs and benefits between the forest authority,
forest owners, rural communities, and private entrepreneurs is a vital requirement.
Social forestry, extension, and demonstration should ensure the participation of local communities.
Applied research should be carried out to favour rational management.

Shifting Cultivation in Thailand, Laos and Vietnam: Regional Overview and Policy Recommendations.
IIED Forestry and Land Use Series No. 2.
Stephen Bass and Elaine Morrison
Shifting cultivation has traditionally been a dominant feature of the highland landscapes, economies and
cultures of Thailand, Laos and Vietnam. Shifting cultivation systems are largely subsistence-based. They
have shaped the livelihood of the majority of the highland population, providing basic food and fibre
needs from cropped, fallow and forest land, and ocasionally offering sources of cash income. They are
not merely land management techniques; the cultures and economies of the many highland groups of
these countries are intimately bound up with their systems of shifting cultivation.
The report describes the dynamics of shifting cultivation: the forces that threaten the shifting cultivation
equation, the responses by shifting cultivators, and its significant impacts on the ground. The policy
responses to these problems are shown, and study organisation and findings are presented. Common
conclusions and policy recommendations are given that apply for all countreis. Individual conclusions
and recommendations specific to Laos, Thailand and Vietnam are given in the individual country
reports.
Shifting Cultivation in Vietnam: Its social, economic and environmental values relative to alternative
land use.
IIED Forestry and Land Use Series No. 3.
Do Dinh Sam, Land Use Working Group, Ministry of Forestry and Forest Science Institute of Vietnam
Shifting agriculture comprises many long-standing systems of cultivation, practised by the majority of
ethnic minority people (amounting to about 3 million people devided over up to 50 ethnic groups) in the
hilly and mountainous regions of Vietnam. Though the governmental campaign for fixed cultivation and
sedentarization was started in 1968, shifting agriculture still exists in many areas. The report describes
the current dynamics of shifting agriculture: the present situation of ethnic shifting agriculture, the forces
causing land use changes and the current policy processes involved. Results of the study are presented
and conclusions drawn in the field of criteria (economic, environmental, and social) of sustainability in
land use, shifting agriculture, various land use alternatives, and different policies.
Shifting Cultivation in Thailand: Its current situation and dynamics in the context of highland
development.
IIED Forestry and Land Use Series No. 4.
Kanok Rerkasem and Benjavan Rerkasem, Faculty of Agriculture, Chiang Mai University, Thailand
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Long time shifting agriculture has been an important component of the mountain ecosystem of Northern
Thailand as well as an essential component of the livelihood system of a sizeable population. However,
since the 1970s major changes have taken place. The report presents results of a study of the dynamics
of shifting agriculture and alternative land use systems in the context of highland development in
Thailand. The study was conducted in order to provide up-to-date information relating to land use in the
mountains to policymakers. The report revieuws the curent status of land use in the mountains,
examines national policy on highland use, the implementation of various policy emphases and their
impact on local communities and their shifting agriculture, and the effectiveness of policy in meeting
national goals. It also examines patterns of resource use by highland communities and evaluates effects
of government policy on land use patterns.
Information and ordering: IIED, 3 Endsleigh Street, London WC1H ODD, United Kingdom.
Tel.: + 44 71 388 2117, Fax: +44 71 388 2826, E-mail: iiedforestry@gn.apc.org
ASB Update on Alternatives.
A new quarterly newsletter of ASB (Alternatives to Slash and Burn), published by ICRAF. ASB is a
worldwide research and development project to reduce tropical deforestation and promote farmers who
practice unsustainable slash-and-burn agriculture with alternative ways of using the land.
Information and ordering: ASB Update, ICRAF, P.O. Box 30677, Nairobi, kenya.
Nature & Resources.
Vol. 30, No. 1, 1994: Traditional knowledge in tropical environments.
This theme-issue contains the following articles:
Joint ventures in applied ethnobotany, by Martin, G.J. and A. Semple, p. 5-17;
Biocultural diversity and integrated health care in Madagascar, by Quansah, N., p. 18-22;
Ecology and cosmology: rain forest exploitation among the Embera-Chocó, by Harp, W., p.
23-27;
Local knowledge in the future management of inshore tropical marine resources and
environments, by Ruddle, K., p. 28-37.
Vol. 30, No. 2, 1994: Traditional knowledge into the twenty-first century.
This theme-issue contains the following articles:
Traditional health knowledge and public policy, by Inglis, J., p. 5-16;
Traditional ecological knowledge and the promise of emerging information technology, by
Thomas, G., p. 17-21;
Traditional knowledge research for sustainable development, by Lalonde, A. and S. Akhtar, p.
22-28.

Information and ordering: The Parthenon Publishing Group, One Blue Hill Plaza. P.O. Box 1564, Pearl
river, New York 10965, USA.
Agroforesteria en las Americas.
This new quarterly international publication deals with developments in and applications of agroforesty
in South and Central America. It aims to promote the use of natural resources in accordance with their
ecological possibilities and the social needs of the country. Agroforesteria is published in Spanish, by
CATIE in cooperation with ICRAF and receives financial support from DANIDA.
Information and ordering: Revista Agroforesteria en las Americas, Apdo. Postal 137-7170 CATIE,
Turrialba, Costa Rica, Fax: (506) 5561533.
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Jiménez Salas, Revista Forestal Centroamericana, no. 9, 1994.
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Changing Personal Circumstances?
SURNAME:
FO RENAME(S):
INITIAL(S):
TITLE (Ir/Ing/Dr(s)/etc.):
COUNTRY IN WHICH YOU WORK:
For members working in Europe the homeaddress will be used as mailing address. For members outside
Europe, the workaddress will in general be the mailing address. Nevertheless, for specific reasons the
use of the homeaddress for those members might be necessary to register. If so, Please motivate!
DATE OF CHANGE (DD/MM/YY):
HOME

ADDRESS:
CODE + CITY:
TELEPHONE:

WORK

ORGANIZATION:
DEPARTMENT:
ADDRESS:
CODE + CITY:
KOERIER BUZA:
ADDRESS:
CODE + CITY:
TELEPHONE:
TELEX/FAX:

Dutch members living in the Tropics are asked to fill in a dutch contact address.
CONTACTADDRESS

ADDRESS:
CODE + CITY:
TELEPHONE:

TYPE OF EMPLOYER (tick only one)
[]
01 International or national development agency (e.g. FAO, WHO, UNDP, DGIS)
[]
02 Government
[]
03 NGO
[]
04 University/Research institute/etc.
[]
05 Library/Documentation/Publication
[]
06 Commercial consultancy
[]
07 Student
[]
08 Others:
TYPE OF EMPLOYMENT (e.g. fieldworker, researcher, etc., but fill in one type!):
DO YOU HAVE/KNOW POSSIBILITIES TO ACCOMMODATE STAGIARES?
[ ] Yes
[ ] No
If Yes, we will send you a separate questionnaire for more information.
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Foundation BOS
Postal
Foundation BOS,
address: P.O. Box 23,
6700 AA Wageningen,
The Netherlands.

Address:

IBN-DLO,
"De Dorschkamp",
Bosrandweg 20,
Wageningen,
The Netherlands.

Telephone:
Fax:
E-Mail:
Giro account:
Bank account:

08370-77883.
08370-24988.
stichting.bos@ibn.agro.nl
4296433.
539024414 - ABN/AMRO Bank, Wageningen, The Netherlands.

The Secretariat
The secretariat members are Wiebe Kloppenburg and Peter Sips.
Our volunteers at the moment are: Chris Bils, Bert van der Linden, and Stef
Wulffraat.
The Board
Dr. Ir. A G. Voorhoeve (Chairman)
Ir. D. de Groot (Secretary)

National Reference Centre for Nature Management, (IKC-N) of
the Ministry of Agriculture, Nature Management and Fisheries,
Utrecht.

Ir. K.F. Wiersum (Treasurer)

Department of Forestry, Agricultural University Wageningen
(AUW).

(The three above mentioned persons form the Daily Board)
Ir. E.M.C. Groenendijk

International Institute for Aerospace Survey and Earth Sciences
(ITC), Enschede.

Ir. P.J.M. Hillegers

Research Institute of Forestry and Nature, IBN-DLO, Wageningen.
(Consultant of theBoard on behalf of IBN-DLO)

Ir. G.J.B. Renes

International Agricultural Centre (IAC), Wageningen.

A.B. Henkemans & C.A.J. Brils

Students of the WAU.

Ir. J.D. Lemckert

International Agricultural College Larenstein (IAHL), Velp.

D.J. Guanilo de Jonge

Students of the IAHL.

Honorary Member of the Board: Prof. Dr. Ir. R.A.A. Oldeman.
The originators of the Foundation BOS are Cor von Meijenfeldt, Cathrien de Pater, Herman Savenije
and Fred Wouters. Date of foundation: 16lh of December 1981.
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