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Editorial.

More and more sustainability is becoming the global concept for the conservation,
management, and use for the world’s forests. Even though this issue is a regular one,
one could see it as a theme-issue on the wise use of forests. In all articles this message
can be detected, be it implicit or explicit.

The first article deals with Western Samoa; giving an introduction on the island’s
history, culture, natural vegetation, and (traditional) forestry practices. The author also
submits the idea to dedicate a theme-issue on "small islands forestry".

The second article gives insight in the role of forests in climate changes. On one side
they are the victims, on the other side they might act as a remedy for the very same
problem.

The moabi tree in Cameroon serves as source for two important economic products:
karité oil and timber. The articles describes the importance of this tree species for the
population and the timber industry, and calls for harmonization and improvement of
two seemingly conflicting ways of exploitation.

In a new column I present you a state-of-the-art on sustainable forest management,
sustainably produced timber, and certification. This first article gives insight in recent
Dutch governmental activities in this field.

The next article deals with the role indigenous peoples can play in the sustainable
management of natural vegetation. Untill now this role is in most cases denied; unjust
as the author argues.

In "Tales of a shaman’s apprentice" Mark Plotkin gives you the opportunity to keep
abreast with ethnobotany in a highly readeble and taking narrative way.

In opinion the timber certification and its role for sustainability is reviewed, calling for
a positive and individual involvement in the quest for sustainability.
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Forests and Forestry in Western Samoa.
An Introduction.

Michiel Meijer
Keywords: Western Samoa, culture, history, forests, forestry.
Introduction

When thinking of tropical forestry our minds easily dwell off to Latin America,
Africa, and South East Asia. However, there is another part of the world where
tropical forests grow: the Pacific Ocean Islands. The big islands of Melanesia, but also
the smaller islands of Micronesia and Polynesia (especially the high ones) are often
covered by lush tropical forests. Western Samoa, a small independent country located
somewhere halfway between New Zealand and Hawaii, is a good example of this. Let
us have a closer look at this country, its people, and its forests.

Western Samoa and its culture

Western Samoa comprises two main islands, Upolu (with an area of 1,115 km?) and
Savaii (1,700 kmz), apart from several smaller ones. The country lies between 13°25°
and 14°05” south and 171°23” and 172°48’ west. It has little over 160,000 inhabitants,
almost entirely of Polynesian origin. Apia, the capital and only city, with an odd
30,000 inhabitants, is located on Upolu, where most of the population lives. Samoa has
over 300 villages, almost exclusively located on its coasts.

After being colonised by the
Germans in the late 19™ century,
and being administrated by New
Zealand after world war I, the
country became independent in
1962.

Tradition is still very important in
the life of the Samoans, and society
1s based on the traditional matai
system. The matai is the chief of the
aiga or extended family, and the
matai gather in the fono or village
council, where all village level
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decisions are made. Even the 49 member national parliament in Apia is made up
exclusively of matai, with exception of two seats for Samoans of (partly) European
descent.

The way of life, fa’a Samoa or the Samoan way, is based on custom. The influence of
the central government in the villages is limited; for any government activity (including
the installation of electricity or road building) the approval of the fono is needed. The
land is for 81% under customary ownership, 16% belongs to the government
(including the old German plantations which are brought together in government
controlled Western Samoa Trust Estate Company), and only 3% is privately owned.

The economic unit in Samoan culture is the extended family, and traditionally any
production surplus was to be shared. Even today this is still an important aspect of
Samoan culture. As a consequence enterprise is all but encouraged and many Samoans
feel reluctant towards regular and prolonged labour (Fox and Cumberland, 1962). In
1991 the primary sector still accounted for about 50% of the GNP, 60%t of the work
force, and 80 % of export earnings. Subsistence agriculture still has an important role
in the local economy. Other important factors are foreign aid and remittances from
overseas workers (Taule’alo, 1993).

The natural environment

The Samoan archipelago is of relatively young volcanic origin; many volcanic
eruptions are known in historic times. The last one took place in 1911 on the island of
Savaii. The landscape is mountainous and large areas are characterised by very deep
valleys surrounded by steep slopes. The highest point is Mount Silisili on Savaii with a
height of 1,800 metres.

Due to the rugged landscape climate varies a lot in Samoa. Rainfall can be as low as
2,500 mm on the northwest coasts of the main islands, with a dry and a rainy season,
but it might be as high as 7,000 mm high in the mountains of Savaii without any dry
period. Temperatures differ from around 26.5 °C at the coast to less than 22° C in the
highlands. Average temperatures however are almost constant throughout the year.

The volcanic material in Samoa has a very porous structure through which, in spite of
the high rainfall, only a hand full of perennial rivers exists. Ground water is only
found at great depth, but at the coastline the phreatic lens hits the surface and forms
sweet water springs. Soils on the younger lava flows are still very shallow and the
1911 lava flows are basically still without any vegetation.

BOS NiEuWSLETTER no. 31, vol. 14 (2), July 1995
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Western Samoa lies in the cyclone zone. From November to April -the wet season-

cyclones can occur.

The vegetation

Due to the topography many different types of vegetation can be found in Samoa.
Apart from various disturbed vegetation types, Taule’alo (1993) mentions: coastal- and
montane marsh, mangrove scrub and -forest, swamp forest, coastal-, lowland-, ridge-,
montane-, and cloud forest, as well as two vegetation types on lava flows.

Samoan landscape. Most of the plateau-vegetation was
destroyed by the cyclones Ofa and Val. ©Michiel Meijer,
1994.
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Obviously this great variety of
ecosystems implies a tremendous
biodiversity. The native flora of
Western Samoa comprises nearly 500
species, of which native ferns comprise
almost 200 species. The isolated
position made it possible for many
unique species to evolve. As a result
32% of the native Samoan plants are
endemic (Taule’alo, 1993). Since each
of the specific ecosystems in Samoa
has only a limited area, and many
plant species are confined to only one
or a few ecosystems, this biodiversity,
with its high degree of endemism, is
extremely vulnerable.

These ecosystems are also home to a
fauna that includes several endemic
species, among which 10 of the 35
land bird species. The only mammals
of natural Samoan origin are flying
foxes and bats. The first Polynesian
settlers introduced domestic animals
and rats and mice.



Traditional forest use

The forest has always provided the Samoans with many different products. First of all
it was a source of fire wood and timber. Timber was necessary for construction of the
fale (traditional open house), canoes, ceremonial- and household objects, as well as
arms. Besides, many plants in the forest have medicinal properties and were and are
still being used by the people.

Other important products were bark and leaves. When cotton was not yet known to the
Samoans, they made their clothing from these products. Perhaps because there are no
large animals in Samoa, hunting has never been important, but some hunting, e.g. for
flying fox or pigeons, occurred.

The forest use by the population has never been excessive. People just took what they
needed, and nothing more. In fact, most people only entered the edge of the forest and
never penetrated very deep. They were certainly afraid to spend a night out in the
forest, because it was believed that it was the place where the aitu (ancestral spirits)
lived.

Forest was cleared in order to plant crops. Since the land ownership was part of a
matai title, the matai had to decide on this. In general no more forest would be cleared
than necessary. Since the villages were located on the coast, except in times of
frequent wars e.g. with the Tongans in pre-European times, clearing took place in the
coastal zone, a scheme that to some extend still characterises today’s situation although
the agricultural frontier is slowly moving upwards.

Colonial times

When the Germans colonised the country they were basically interested in the
production of agricultural crops. They established large copra plantations and also
coffee, cocoa, tobacco, cotton, bananas, and other crops were planted. After New
Zealand took over during world war I little of this changed. Timber production was
only for the local demand. Because the forests were so unproductive by the end of the
fifties most of the timber for the wooden buildings in Apia was imported from the
United States. This implied a considerable drain of financial resources. Another
constraint was the shortage of wood to make banana cases. However, along with
development saw milling activities increased and with the independence in 1962 two
saw mills were operating in Apia.
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Hardly any plantations for timber production were established in colonial times,
although the Germans introduced several species: teak (Tecfona grandis), the banyan
(Ficus spp.), Albizzia spp., and Norfolk pine (Araucaria excelsa). These were mainly
planted as wind breaks or for shade. Only teak was also planted for timber on a small
scale. In the fifties small trials with exotic species were established at Vailima village.

An aspect of development that might have induced some deforestation has been the
modification of the traditional land ownership. This development has probably been
going on since the 20°s or 30’s, but has first been recognised by Crocombe (1987).
Not only is it possible to obtain power over land by getting a matai title, but also
clearing of natural forest can provide rights on land. This land, in contrast with
traditional agricultural lands which are transferred only together with the matai title,
can be inherited by the children of the person that first cleared it. It is almost certain
that this fact, during certain periods, has led to deforestation.

As a consequence of contact with the western world many exotic plant species were
introduced, some of which did extremely well in Samoa. Good examples are Albizzia
spp. and the vine Mikania micrantha (also called mile-a-minute because of its fast and
vigorous growth), which in many parts now dominate the local flora.

Independence

In the early 1970’s the Forestry Division of the Department of Agriculture, Forests,
and Fisheries started more seriously with the establishment of commercial timber
plantations. Species planted included Tectona grandis, Swietenia macrophylla, Toona
spp., Cedrela odorata, Eucalypt spp. and Poumuli (a local species, very popular for
fale posts). In the beginning of the 1990’s the total area under forest plantation was
well over 2,000 ha. The principal way of planting is line planting in low quality
natural forest. Most used spacing is 10 x 2 metres. At a later stage considerable
thinning takes place. The average final number of stems per ha is about 200. The areas
planted are on government land, but also on leased customary land. The Forestry
Division also established a research section; to establish species trials and develop
management systems. At times this section performed well and many trials were
established, but by the end of the 1980’s the situation had reached an almost complete
stand still.

The growing need for foreign currency has certainly affected the situation of the

Samoan forests. Gradually logging activities increased, and several saw mills were
established. The logging activities were not accompanied by any serious management
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plans and the resources were depleted at great speed. Also the establishment of cattle
farms imposed a threat to the forest areas.

Although trees continued to dominate the Samoan landscape, the supply of fuel wood
increasingly became a problem in Apia and the coastal villages without an own forest
area. This resulted in exorbitant prices at the market in Apia. In this period it has been
tried to establish a social forestry programme for villagers to grow their own fuel and
construction wood. Initially it seemed to be a success since participation was high.
Unfortunately, when free distribution of seedlings was stopped and villagers were
asked to take care of the nurseries themselves, the programme suffered a quick death.
It is believed that this failure was mainly due to cultural aspects. Traditional society
does not encourage any new enterprises. So, unless the pressure is extremely high new
enterprises are likely to fail because of lack of motivation.

However, positive experiences with local villages are also known. Falealupo village,
on Savaii, had an area of valuable, practically undisturbed rain forest. The villagers
were talking with a logging company for its exploitation. A Swedish NGO heard about
this and went to the village to talk to the fono (village council). The village needed
money for a new school building for which they needed money and therefore wanted
to exploit the forest. The village and the NGO came to the agreement that a logging
ban of 50 years would be established and the NGO would provide a new school
building. This way the village would have its school and could still use its forest to
gather minor products. The forest could even be visited for a small fee.

Recent times

In 1990 and 1991 the country was struck by two exceptionally strong cyclones, Ofa
and Val, which left destruction everywhere. The impact on the economy and the
natural resources was tremendous. The country that had been practically self-sufficient
became a timber importer again. Even voices were heard in government circles that
forestry should be scrapped from the list of economic activities and the government
should no longer be involved in it.

Huge areas of natural forest were literally blown away, implying a dramatic change in
appearance of the landscape. After the uncontrolled logging the cyclones diminished
even more the area of merchantable indigenous forest. Of the total forest area of over
100,000 ha only about 13,000 ha is still considered to be merchantable (Tang, 1992).
Salvage logging operations, in order to rescue blown over logs, have been discussed
many times. Any concrete actions however have not yet been undertaken. The last
proposal (from 1994) was by a New Zealand - Australian group that wanted to apply
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helicopter logging. Since the areas are covered by weeds (mile-a-minute), the logs will
be hard to find. Therefore, the proposal did not seem viable. Some suspect that the
group had an eye on the remaining standing sites as well, to make the operation
lucrative.

Most of the timber plantations did not survive the cyclones either. Extensive damage
occurred in 93% of the plantations. Of the plantations 45% was considered a complete
write-off, while 49% was

considered salvageable by

means of refilling

operations. Remaining

commercial plantations

today accrue almost 2,000

ha, mainly of young

mahogany.

The forest and nature
resources of Samoa are not
only affected by natural
disasters. Also development
activities take their toll.
Recently one of the two
important upland swamp
areas, at Afulilo, was
inundated for the
construction of a hydro-
power plant.
Conservationists called the
project disastrous because it
destroyed a fragile and rare
ecosystem. However,
economically the project
was tremendously important
because the plant eventually
should produce more than
half of the country’s
electricity, thus reducing
the high fuel bills that the
country faces every month.

Logging operations; one of the threats to Samoa’s forests. ®Michiel
Meijer, 1994.
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An adjacent area with similar characteristics is still under threat by expansion plans of
the power plant. If this will happen most of the Samoan upland swamps will have
disappeared.

Also cattle farm development implies a reduction in forest area. Samoan upper class
has claimed large areas for this purpose, partly in the upland areas where forest has
been converted into grass land.

Whereas in the 1950’s, apart from the coastal zone, both islands were mainly covered
by forests, Upolu and Savaii had a remaining forest cover of 23% and 47%
respectively by 1992. This means 37% for the country as a whole.

Nevertheless, initiatives are being taken to improve the situation. The Watershed
Management Section of the Forestry Division is establishing 800 ha of rehabilitation
plantations in the heavily damaged upland forest areas in the country’s principal
watersheds. This is thought necessary because natural regeneration is severely hindered
by the exotic mile-a-minute vine which covers and suppresses everything. The same
Watershed Management Section is promoting agroforestry in the watershed areas in
order to make agriculture more sedentary and take the agricultural pressure off the
remaining forests.

The Department of Lands Surveys and Environment, assisted by the South Pacific
Regional Environment, has recently started a project with the people of Sa’anapu
village in order to protect and conserve one of the last remaining areas of high
mangrove forest in the country. This is tried by showing the people ways to make
money out of the mangrove without cutting the trees. Activities include eco-tourism
and the production of handicrafts.

Epilogue

Although this article is far from complete, it might have given the reader some idea of
the specific role of forests in a small island country like Western Samoa. There are
many more small island countries in the world, with their own peculiarities, that would

be worth Jooking at. Perhaps this would be a good idea for future contributions to the
BOS NiEuWSLETTER".
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* Note from the editor.

In dialogue with the author it was decided to compile a theme-number on Island
Forestry in the coming year. If you are interested in cooperating on this subject let us
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Climate Change: Global Forests as Victim and Remedy.
G.J. Nabuurs
Keywords: climate change, carbon cycle, sequestration.
Introduction

The earth’s climate is largely determined by naturally occurring greenhouse gases
present in the atmosphere. Most of the short wavelength radiation in sunlight passes
through these gases and warms the earth’s surface. Long-wave radiation is then
emitted by the earth and heats the atmosphere. Part of this long-wave radiation is
re-emitted to the earth because of greenhouse gases present in the atmosphere. Most
important greenhouse gases (GHG) are water vapour (H,0), carbon dioxide (CO,),
methane (CH,), and nitrous oxide (N,0). Due to human activities, the concentrations
of most of these GHG’s are rising and it is expected that this will have a major
impact on the earth’s climate and as such on mankind (Houghton et al., 1990). This
article describes what the effects of climate change on the global forests can be and
how forests can contribute to the solution of this problem. The article concentrates on
the role of carbon dioxide because it is the most important man-made GHG and
because forests are a driving component of the global carbon cycle.

State-of-the-art in climate change research

It is almost 4 decades now, since Roger Revelle and Hans Suess (1957) drew
scientific attention to a global-scale experiment in which mankind is returning organic
carbon stored in fossil fuels to the atmosphere. Since then, research in the field of
global climate change has focussed on a number of topics, e.g: 1. prediction of the
rate and magnitude of climate change on varying scales; 2. prediction of effects of
climate change on various parts of society, environment and biosphere, assuming
certain rates and magnitudes of climate change, and 3. assessment of the global
carbon cycle with as a sub-topic the role of forests in the global carbon cycle.

It is certain that the concentrations of various GHG’s in the atmosphere are rising.
The concentration of carbon dioxide has risen from a pre-industrial level of
approximately 280 ppm to 354 ppm at present. This concentration is expected to have
doubled by the year 2080. Figure 1 shows how the global carbon cycle has been
perturbed by the activities of man. In comparison to the pre-industrial situation,
burning of fossil fuels and deforestation is causing a flux to the atmosphere of 7.3 Gt
Cyr' (1 Gt C = 10® g C). The increase in carbon dioxide concentration in the
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atmosphere and in the oceans accounts for only 5.4 Gt C yr. This leaves a gap of
approximately 2 Gt C yr* (the so-called missing sink). For a long time it has been
debated where this missing carbon ’is hiding’. It is now commonly believed that the
land biota and especially forests, are acting as a net carbon sink.

Figure 1: Global carbon cycle reservoirs and fluxes, in Gt C and Gt C yr?,
respectively (1 Gt C=10" g C) (Siegenthaler and Sarmiento, 1993).
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The increase in the concentration of most of the GHG’s is likely to have an impact on
the earth’s climate. Most studies regarding this problem have used General
Circulation Models (GCM’s) to predict climate under a doubled atmospheric CO,
concentration. Their predictions vary widely, but can be summarized to approximately
0.5 °C temperature increase at tropical latitudes to over 4 °C temperature increase at
boreal latitudes. Precipitation is expected to increase by 7 to 15%. However, mid-
latitude continental regions may face severe drought periods. The anticipated sea level
rise remains uncertain and predictions vary between 0.2 m and 2.0 m. The
Intergovernmental Panel on Climatic Change (IPCC, Houghton et al., 1990) gave a
best estimate of less than 0.5 m. Furthermore, it has been predicted that (tropical)
storms may increase in frequency and intensity.

Effects of climate change on global forests
Potential effects of climate change on forests are expected at all scales, from the

individual tree to large forest biomes. The individual tree may respond with an
increased water use cfficiency because at higher CO, concentrations the stomata can
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close a little. The higher CO, concentrations may also lead to increased growth. Fire
damage is expected to be more severe, especially in semi-arid tropics and the
Mediterranean, areas becoming drier and warmer. Increased tree mortality is likely
from insect and fungi responses to raised temperatures and moisture.

At a larger scale, forests of the northern hemisphere are expected to shift northwards
200-1,000 km, resulting in drastic tree species composition changes at a site (Prentice
et al., 1991). Northern ranges will shift northward, but it is unlikely that tree species
can keep pace owing to problems with seed dispersal. When the southern ranges of
tree species start to shift northward, large scale dieback may occur.

Boreal forests may respond favourably to increased temperature and moisture by
enhancement of and biomass accumulation. In fact, enhanced growth and
accumulating standing stocks have already been reported for many countries in the
temperate and boreal latitudes (Kauppi et al., 1992). However, the higher temperature
will lead to increased decomposition of soil organic matter resulting in extra emissions
of carbon dioxide to the atmosphere. It is possible that as such, the warming may
accelerate the warming.

The effects on tropical forests may be small, but are actually little studied and
uncertain. Some expansion of tropical forests is expected, largely as a result of
increases in precipitation on marginal sites.

Role of global forests as a carbon sink

So far, it was shown that the global forests will be affected by climate change, but
that they also play an important role in the global carbon cycle. Long-term monitoring
of the atmospheric carbon dioxide concentration showed a strong seasonal fluctuation
at the northern hemispheric temperate and boreal latitudes (see Figure 2). These are
the areas with large forest belts. This indicated that the forests of the temperate and
boreal zones have a big influence on the atmospheric carbon dioxide concentration
and could be acting as a net carbon sink. This is supported by several studies that
report an enhanced growth and accumulating standing stocks for forests of temperate
and boreal latitudes (e.g. Kauppi et al., 1992; Armentano and Ralston, 1980).

This has led to a large number of studies regarding the precise role of the global
forests and regarding the potential of carbon storage in forests in order to mitigate the
atmospheric increase. E.g. Apps and Kurz (1991) reported that Canada’s forests and
wood products acted as a significant carbon sink in 1986. Kolchugina and Vinson
(1993) reported that the Russian forests are acting as a carbon sink of approximately
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Figure 2: Annual cycling of atmospheric CO, and its dependence on
latitude. The strong seasonality on the northern hemisphere is due to
the large amount of terrestrial vegetation there (Goudriaan, 1987).
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0.5 Gt C yr. Present knowledge on the role of the terrestrial biosphere is given in
Table 1. Above all, it shows how large the uncertainties remain for the tropical
forests. The net sink function of boreal and temperate forests as appears from Table
1, has only recently been widely acknowledged.

The role of tropical forests remains uncertain. Land-use change is commonly regarded
as the main factor causing these forests to be a net source of carbon to the atmosphere
(Houghton, 1991). However, different views on tropical forests exist and reliable data
are scarce. When the regrowth of secondary forests is taken into account and a small
net accumuiation assumed for the primary forests, the tropical forest biome could also
be acting as a net sink of carbon (Lugo and Brown, 1992). Tropical plantations are
probably contributing to this with a net sink in the order of 0.03 to 0.11 Gt C yr!
(Brown ¢t al., 1985).

Another problem with the tropical forest biome, is the scarcity of reliable and
representative data. For a long time, modellers have worked with relatively few
biomass data that were gathered by ecologists decades ago, and with other aims.
Those ecologists wanted to sample the real tropical forest, with the giants strongly
appealing to their imagination. Using those data led to an overestimation of carbon
dioxide emissions resulting from burning of tropical forests. Estimates of those

BOS NiEuWSLETTER no. 31, vol. 14 (2), July 1995



17

emissions are becoming smaller because of lower estimates of the average standing
biomass in the tropical forest based on representative forest inventories (Gillespie et
al., 1992).

Table 1: Current C fluxes in the terrestrial biosphere.
Sink =(+); source =(-) (Sampson et al., 1993).

Global Biotic system Current C flux (Gt C yr)
Tundra/Boreal forests +0.5t0 + 0.7
Temperate forests +0.2to + 0.5
Tropical forests -2.2t0-1.2
Grasslands, Savannas and Deserts 0.0 to +0.6
Agro-ecosystems -0.1 to +0.1
Wetlands +0.2

Total -1.4 to +0.9

The viewpoints described above led to the idea that it should be possible to mitigate
the atmospheric carbon dioxide increase by establishing new afforestations. Many
studies have been carried out to calculate the effects of such new afforestations (e. g.
Dixon et al., 1991, Nabuurs and Mohren, 1993), and several organizations were
founded to establish those forests. An example is the Foundation Face (Forests
Absorbing Carbondioxyde Emissions) in the Netherlands. The aim of Face is to
compensate for the emissions of carbon dioxide from one coal fired power generating
station by planting forests. Face now has projects in the Netherlands, Czech Republic,
Uganda, Ecuador, and Malaysia.

However, opinions remain divided on whether those new afforestations will play a
significant role. E.g Jarvis (1989) estimated that in order to accumulate 1 Gt C each
year (almost 20% of the annual emission due to burning of fossil fuels), an area of
370 million hectares would be needed. With a joint effort, it should be possible to
find this area that is technically suitable and socio-economically available.

BOS NiEuWSLETTER no. 31, vol. 14 (2), July 1995






