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resources. In this way the cost of environmental
degradation, for instance, can be fully considered
in the feasibility studies of development projects.
Cabinet has recently (July 1993) approved the
drafting of planning legislation, and Environ-
mental Impact Assessment regulations are cur-
rently being drafted under the Lands, Surveys and
Environment Act.

Conclusion

The state of Western Samoa’s environment is cause
for concern. Many critical environments exhibit
levels of degradation and exploitation that are in
excess of the capacity of natural processes to toler-
ate over the long term without significant impair-
ment. Although many programmes have been
initiated and are in place to address environmental
issues, it is clear that an integrated approach to
environmental management is required for West-
ern Samoa. Based on issues rather than the tradi-
tional sectoral approach, the following have been
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identified as the major environmental issues to be
considered in the development of the National
Environment and Development Management
Strategies:
(1) Management of population dynamics and
change.
(2) Protection of the quality and supply of fresh
water.
(3) Protection of the sea and marine resources.
(4) Management of waste.
(5) Combating deforestation.
(6) Development of appropriate land use
practices.
(7) Conservation of biological diversity.
(8) Protection of the atmosphere.
(9) Planning for climate change.
(10) Preservation of traditional arts, culture and
history.
(11) Development of human resources.
(12) Promoting sustainable economic
development.


















Chapter 2

Terrestrial environment

2.1 Geology and geomorphology

2.1.1 Geology

The Samoan islands are composed almost wholly
of basic volcanic rocks such as olivine basalt, picrite
basalt and olivine dolerite of the alkaline basalt
suite. The main volcanic formations are: Fagaloa;
Salani; Mulifanua; Lefaga: Puapua: Aopo; and Vini
Volcanics, which are summarised in Appendix |
(Kear & Wood 1959).

Most of the soils are formed from basaltic
volcanic flows including pahoehoe and aa lava
types, scoria, and volcanic ash. Soils are generally
clay in texture, free draining, porous and rela-
tively shallow. Appendix 2 shows the influence of
basalts on landscape and soils, listed in order of age
(ANZDEC 1990).

A coral reefl surrounds the islands for nearly

half of the coastline, except where there are steep
cliffs and where young lava flows have filled the
lagoon. Coral sand is found along most of the
coastline, up to 5 m from sea level. Alluvium is not
common, but forms the parent material for the
most versatile soils. Table 2.1 categorises the soils

A coral reef, with its shallow
lagoon, surrounds the islands for
nearly half of the coastline.
(photo:A. C. Robinson, reproduced
courtesy of DLSE)

The Samoan islands are
composed almost wholly of basic
volcanic rocks. The last lava flow
occurred in 1910—1911 on
Savaii. (photo: Paddy Ryan,
reproduced courtesy of MFAT)
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Timber cutting is an important local industry, but the quantity of mer-
chantable timber is rapidly declining. (photo: Paddy Ryan, reproduced
courtesy of MFAT)

about 1,500 ha per year, 1,600 ha for Upolu and
1,517 ha for Savaii (GWS 1993). Forty per cent of
clearing on Savaii is due to logging, less on Upolu.
Overall, 20 per cent of forest clearing is attributed
to logging with the remaining 80 per cent a result
of agriculture and other activities (DAFF 1992). On
the other hand, the depletion rates of merchant-
able forest on Savaii and Upolu are about 1,000
and 50 ha per year respectively. On Savaii, 40 per

cent is attributed to logging and 60 per cent to
agriculture and other non-logging activities. There
is only one logging operation on Upolu. At the
current rates of depletion, all remaining merchant-
able timber will be gone in 6-7 years (GWS 1993).
Figures 2.4 and 2.5 illustrate the rate of destruction
of native forests in the period 1954-1990 (includ-
ing cyclone damage).

2.5.2 Timber supply and demand

The present forest-based industry consists of four
saw-milling companies, the largest being Samoa
Forest Corporation at Asau in north-west Savaii.
The annual logging intake of the sawmills over the
past seven vears has been between 24,000 and
36,000 cubic m. In addition, there were log exports
of 9,500 cubic m during 1985-1987 (GWS 1993).
Exports of sawn timber have steadily declined from
23 per cent of local production in 1983 to zero
today.

Local demand forsawn timber has ranged from
10,400 to 15,000 cubic m (GWS 1993). Demand in
1992 was 50 per cent higher than previous years,
largely due to building repairs after cyclones Ofa
and Val. Imports of sawn timber have supplied only
five per cent of local demand up to 1989. With less
restrictions on imported timber, volumes have in-
creased to about 15 and 25 per cent in 1991 and
1992 respectively.

2.5.3 Non-timber forest resources

The value of forests for the provision of resources
other than timber is often underestimated. Forests

‘Fetau’, Callophyllum inophyllum. A native plant
commonly used medicinally. (photo:A. C. Robinson,
reproduced courtesy of DLSE)
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3.3.6 Marine invertebrates

Various marine invertebrates are, or have been,
part of the traditional Samoan diet. An export
industry in beche-der-mer has recently been initi-
ated. Western Samoa has two species of giant clams,
Tvidacna squamosa and T. maxima. A third species
Hippopus hippopus is recently extinct. The existing
clam stocks have been very heavily fished and num-
bers have been so severly depleted in most areas
that they are also approaching local extinction.

The large trochus shell “aliao™ Tectis pyramis was
of some importance in the subsistence fishery but
has been depleted by heavy fishing pressure.

3.3.7 Aquaculture

Various attempts have been made to establish
aquaculture industries in Western Samoa. Several
attempts have been made to breed giant clams at
Aleipata using the introduced species 7. derasa;
whilst successful, they have been hampered by the
effects of cyclones Ofa and Val. Currently, the Fish-
eries Division has established a small-scale hatchery
using 7. squamosa for stocking a clam farm at Alei-
pata, as well as an introduced species of Trochus
niloticus. Oyster trials are continuing to find new
species that breed successfully under local condi-
tions. The development of the Philippine green
mussel (Perna wviridis) at Asau harbour on north-
west Savaii was discontinued when Cyclone Ofa
damaged the local sites.

28

3.4 Future options

The future options for local fisheries should focus

on:

(1) the protection and conservation of coastal
lagoons and habitats;

(2) monitoring of stocks and replenishment of
stocks through the development of stock
hatcheries:

(3) aquaculture; and

(4) development of commercial fishing to
harness offshore resources.

All the evidence points to the urgent need to
protect remaining mangrove areas and coastal
lagoons. The pressure of population growth and
marine pollution will exacerbate the depletion of
resources and degradation of marine habitats.
Already, some reef shellfish and fish are over-
exploited, endangered and, in the case of at least
one species, extinct (ADB 1985; Zann 1991a). One
of the problems facing the Fisheries Division of
DAFF is its limited technical capability.

Western Samoa’s Exclusive Economic Zone
(EEZ) is one of the smallest in the Pacific region
(95,800 sq km). However, due to the comparatively
limited exploitation of offshore resources, there
would appear to be good potential for commercial
harvesting. For example, the Pasco Banks (and
other similar shallow banks) at depths of 80-120 m
have excellent potential for bottom fish.
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situated on coastal swamps and otherwise flood-
prone land with high water-tables. Investigations
are well advanced for a sewerage scheme for the
low-lying town areas and key industrial and institu-
tional sources. This will remove a significant source
of pollution from town drains and lead to improve-
ment in the quality of adjacent lagoons and Vaiusu
Bay. The current proposal also calls for minimal
treatment of effluent (only milliscreening) and a
long ocean outfall. Running and maintenance

costs will be significant and this raises a question of

equity, given that the scheme will only serve a part
of the main town of Western Samoa.

The Department of Lands, Surveys and Envi-
ronment, the National Beautification Committee,
and the ‘Pulenuu’ (government appointed village
representative) Committee are currently coordi-
nating national programmes to promote a clean
environment. Villagers are encouraged to keep the
roadsides in their villages clean, and to beautify the
grounds around their homes. These programmes
could be expanded to include the proper disposal
of plastics and special waste at appropriate local
sites. The disposal of sewage and animal waste also
needs to be addressed in the rural areas, due to the
potential to pollute the sea and water supplies,
increasing the risks of diseases.

4.3 Air pollution

4.3.1 Sources of atmospheric pollution
Atmospheric pollution has been defined as:

... the presence in the atmosphere of substances
or energy in such quantities and of such duration
likely to cause harm to human, plant, or animal
life, or damage to human-made materials and
structures, or changes in the weather and climate,
or interference with the comfortable enjoyment

of life or property or other human activities

(Elsom 1987).

The common pollutants worldwide include
suspended particulate matter (soot, sulphur diox-
ide, smoke):; and exhaust emissions (oxides of ni-
trogen, hydrocarbons, carbon dioxide, lead).
Other types of pollutants are anthropogenic heat
(increases in temperature of the air from human
causes), toxic chemicals and ionising radiation.
During the 1970s, the increase in atmospheric con-
centration of carbon dioxide and other gases is
claimed to have caused a depletion of the strato-
spheric ozone, creating global pollution.
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The widespread use of the car is a considerable
contributor to the emission of carbon dioxide
(Bunker 1990), where transport fuels account for
about 25 per cent of carbon dioxide, aswell as other
‘greenhouse’ gases (Lowe 1990a).

4.3.2 Local implications

According to government records (DOS 1991),
imports of mineral fuels and lubricants more than
doubled (from about $9.5m to over $20m) during
1980-1990. Between 1985 and 1991, the number of
registered vehicles and new vehicles increased by
36 and 340 per cent respectively. In electricity gen-
eration, the amount of diesel generated energy
increased by nearly 200 per cent. The huge in-
crease in national petroleum consumption is cost-
ing the country dearly in foreign earnings, with the
same amount earned from exports spent in petro-
leum imports during 1990.

The other main local activity creating pollution
is the uncontrolled use of fuel wood for local cook-
ing and the burning of garden waste. Little infor-
mation is available on fuel wood consumption but
it is evident, especially in the urban area, that
people are moving further and further inland to
collect firewood. The clearance of forest catchment
areas for firewood is leading to other environ-
mental problems such as soil erosion and water
pollution.

The adverse health effects of the burning of
fuel wood and garden waste are not well estab-
lished, but are generally inferred to be significant.
Western Samoa has a disproportionally high inci-
dence of respiratory stress and disease.

Western Samoa uses a small amount of methyl
bromide on quarantine. This chemical is even
more damaging to the atmosphere than CFCs and,
globally, may be banned by the year 2000.

While Western Samoa’s contribution to global
pollution and control is minute and will have little
overall effect, any actions by small nations like
Western Samoa to combat atmospheric pollution
will have significant symbolic and moral effect in
international forums. Perhaps more importantly,
recognition of personal responsibility for both the
causes of air pollution problems and their remedy
is a significant first step in public awareness and
resolution of wider environmental problems in
Western Samoa.
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Appendix 2

Relationship between geological
formations and soils

Geological Dissection of Average depth Soil surface Soil texture

formation landscape of soil

Fagaloa Volcanics strong > 100 cm few to many clay, silty clay
boulders

Salani Volcanics moderate 50-100 cm few to many stones clay, silty clay

and boulders

Mulifanua and slight 15-50 cm boulders and stones clay, silty clay
Lefaga Volcanics silty clay loam
Puapua Volcanics very slight 15-50 cm boulders, stones and silty clay loam
rock silt loam
silty clay
Aopo Volcanics very slight 0-25cm rock, boulders, sandy gravels
and stones silt loam [
Vini Tuffs moderate > 100 cm few stones clay, silty clay loam ‘

Source: ANZDEC 1990
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