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Zusammenfassung

Obwohl sie viele Gemeinsamkeiten mit kontinentalen, peripheren Landschaften der Tropen aufweisen,
sind kleine tropische Inseln mit zusétzlichen, spezifischen Umwelt- und Entwicklungsproblemen
belastet. Fiir die menschliche Nutzung stehen auf diesen kleinsten Landeinheiten nur sehr begrenzte
Ressourcen — wie z.B. SiiBwasser, Vegetation und Land — zur Verfiigung. Dariiber hinaus werden die
fragilen, auf engem Raum vernetzten terrrestrischen und marinen Okosysteme durch unangepaftes
Ressourcenmanagement nachhaltig und z.T. irreversibel gestort. So hat vielerorts die Praxis der
Rodung von Wildern zur Urbarmachung von Ackerland zu Bodenerosion und zu Sedimentation
gefiihrt — mit nachteiligen Folgen fiir die Landwirtschaft sowie fiir die subsistenzorientierte Fischerei
im Kiistenbereich, welche zur Deckung des Proteinbedarfs der lokalen Bevolkerung von Bedeutung
ist. Aufgrund der Bindung von Kohlendioxid durch die Karbonatbildung der sie umgebenden
Korallenriffe spielen kleine tropische Inseln zudem eine wichtige Rolle im globalen Klimahaushalt.

Die Arbeit hat zum Ziel, traditionelle Land- und Ressourcennutzung auf kleinen tropischen Inseln
anhand zweier Inseln im Ostlichen Indonesien zu analysieren, deren Stirken zu identifizieren sowie
diese, zusammen mit Verbesserungspotentialen hinsichtlich ihrer Schwéchen, in auszuarbeitende und
von der Dorfgemeinschaft getragene (d.h. kommunale) Land- und Ressourcennutzungspline
einzubringen. Damit soll ein Beitrag zu der Frage geleistet werden, ob und unter welchen
Bedingungen nachhaltige, 14ndliche Entwicklung auf kleinen tropischen Inseln erreicht werden kann.

Uber ein induktives Verfahren — mit Methoden der qualitativen Sozialforschung, des RRA und PRA,
und der Kartierung, sowie mit der Erhebung von boden- und vegetationskundlichen Daten und der
Auswertung von Sekundirquellen — wird gezeigt, dal die in beiden Inseln praktizierte traditionelle
Agroforstwirtschaft sowohl den Bediirfnissen und Moglichkeiten der Bevdlkerung weitgehend
entgegenkommt, als auch 6kologisch nachhaltig ist (Bodenschutz, Kiistenschutz, Stabilisierung des
Wasserhaushalts). Allerdings stoB3t die Erweiterung der Agroforstwirtschaft auf Hindernisse, u.a. weil
andere Landnutzungssysteme (z.B. Brandrodungs-Wanderfeldbau, permanenter Trockenfeldbau) mit
ihr konkurrieren. Deshalb wird analog der FAO ,Guidelines For Land-use Planning® (1993) ein
Planungsverfahren vorgestellt, mit dem Agroforstwirtschaft auf kommunaler Basis ausgeweitet
werden kann. Des weiteren werden die Nutzung der Kiistengewdsser (mit ,sea-use planning’,
verstanden als Erweiterung des FAO-Ansatzes) und institutionelle Gesichtspunkte (z.B. Landrecht,
Regelungen, traditionelle Institutionen) bei der Entwicklung von kommunalen Landnutzungsplédnen
berticksichtigt.

Die Studie kommt zur Schlufifolgerung, dafl nachhaltige Entwicklung auf kleinen tropischen Inseln
nur iiber kommunale Landnutzungsplanung, mit der gleichzeitigen Sicherung der exklusiven
Nutzungsrechte von Ressourcen in traditionellem Dorfterritorium einschlieBlich der Kiistengewisser,
erreichbar ist. Mit partizipativer Planung konnen lokal spezifische Problemlésungsmoglichkeiten
identifiziert werden, weil einerseits indigenes Wissen eingebracht wird, und andererseits die lokale
Bevdlkerung Zugang zu externem Wissen erhilt. AuBerdem wird mit Partizipation die Akzeptanz der
Bevolkerung fiir eine verédnderte, nachhaltige Land- und Ressourcennutzung erhdht.



Abstract

Although small tropical islands share many characteristics with continental, peripheral landscapes of
the tropics, they are confronted with additional, specific environmental and development constraints.
On these smallest land units only very limited resources — such as fresh water, vegetation and land —
are present to draw on for human utilisation. Furthermore, their fragile, interdependent terrestrial and
marine ecosystems, that are co-existing in a limited area, will be severely, and partly irreversibly
disturbed by unsuitable resource management. In many places, the usual practice of clearing forests to
reclaim arable land has caused soil erosion and sedimentation — with adverse impacts on both
agriculture and subsistence-oriented fisheries in coastal waters, which is important for islanders as
these resources are the major source of proteins. Moreover, small tropical islands have a significant
function for global climate as carbon dioxide is being fixed in the calcium carbonate of the islands’
coral reefs.

The purpose of this thesis is to analyse traditional land and resource utilisation on small tropical
islands with the help of two island case studies in East Indonesia. Furthermore, merits of traditional
resource management as well as potentials to deal with its shortcomings are identified and discussed
concerning its inclusion in community-based land and resource management plans. Thus, it is intended
to contribute to a clarification of the question, if and under which conditions sustainable rural
development on small tropical islands can be achieved.

For this purpose an inductive approach is chosen, which includes methods of qualitative social
research, RRA and PRA, as well as the collection of soil and vegetation data and the evaluation of
secondary sources. It is shown that traditional agroforestry is practised on both islands. These land-use
systems are adapted to the needs and capacities of the local population, while being ecologically
sustainable (soil conservation, coastal protection, protection of freshwater resources). However, the
extension of agroforestry runs into difficulties, also because other land-use practices (e.g., shifting
cultivation, permanent dry field agriculture) are competing with it. Therefore, a planning process,
derived from the FAO’s Guidelines for Land-use Planning (1993), is presented, by which agroforestry
can be extended on a community level. Additionally, the utilisation of coastal waters (with ‘sea-use
planning’, understood as an extension of the FAQO’s approach) and institutional aspects (land tenure,
regulations, traditional institutions) are discussed and considered for the development of community-
based land-use plans.

The study concludes that sustainable development on small tropical islands can only be achieved with
community-based land-use planning, along with the islanders’ exclusive access to resources in
customary territory including coastal waters. With community participation in planning, locally
specific conditions and possibilities to tackle problems are easier to be identified: On the hand
indigenous knowledge can be tapped by local participation, and on the other hand the local population
gets access to external knowledge. Furthermore, locals’ acceptability of modified, sustainable land and
resource management is increased by participation.
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Background and objectives of the study

1. BACKGROUND AND OBJECTIVE OF THE STUDY

In the past decades, the globally occurring overexploitation of natural resources (e.g., soil, fresh water,
forests, and fishery) has contributed greatly to: ecological problems, increasing conflicts over their
utilisation, and processes of impoverishment and marginalisation of communities. This trend parti-
cularly affects the so-called developing world, as well as resource-poor regions to which most small
tropical islands can be counted. Although these islands share issues with continental landscapes, they
are further exposed to specific constraints. Especially: their small land area, the network of different
fragile ecosystems, the limited and precarious freshwater resources, and their isolation are emphasised
at this point. Furthermore, locally caused ecological problems take effect on the spot rather than being
transferred into other regions.

One central issue is land use. The usual practice of clearing forests to reclaim arable land reaches its
ecological limits in much of the tropical world including small islands. Degradation and erosion of
soil, hydrological disturbances, and a weakened buffer function of dwindling forests are the most
serious ecological effects. Additionally, coral reefs of coastal areas and small islands may be badly
disturbed by sedimentation of eroded soil material. In combination with overexploitation of marine
resources or on account of destructive fishing methods, the coral reef quickly comes across the verge
of collapse. This ultimately would threaten the subsistence of coastal communities depending on
inshore fishing. Moreover, the carbon dioxide fixing coral reefs play a significant role in global
climate. Thus, the management of coastal waters is a second issue, with high relevance for small
tropical island communities.

However, there are also positive examples showing that land and coastal waters can be managed in a
way without endangering the ecological base in the long run. Examples include traditional
agroforestry systems developed by tropical farmers, as well as customary institutions, such as sasi in
the Moluccas, with the purpose of sustainable management of marine and terrestrial resources.

At a closer look, however, both of these strategies are also confronted with shortcomings, which may
complicate or even prevent their enhancement in-situ, or their transfer to other places, for instance by
development projects. Issues such as the construction of institutional arrangements in communal
resource management, diverging interests and entitlements of individuals and groups, economic
feasibility and an optimal management of woody perennials, land and tree tenure, and the acceptability
of the concerned communities have a decisive influence on success — or failure — of any project. It is
not enough to simply transfer positive examples, experiences and derived theoretical reflections and
assumptions to other regions. Rather, specific local features will have to be taken into consideration to
successfully establish or promote sustainable resource management at a larger scale. This is a simple,
but central demand to land-use planning. The inclusion of participatory, target group-oriented
approaches in planning (and research as well) is therefore regarded as a necessary measure to
effectively avoid shortcomings of — and often negative experiences with — technically oriented top-
down approaches. In this context, community-based resource management planning, integrated into
regional development plans, may be a possible and useful way: If indigenous knowledge of local
people could be tapped for planning, their acceptability of strategies towards sustainable resource
management could be increased.



Background and objectives of the study

The purpose of this study is to analyse land use — with a focus on traditional agroforestry — and
resource management on small tropical islands. On the one hand, benefits and merits of traditional
agroforestry are to be identified, in order to include this land-use system in community-based resource
management plans. On the other hand, its drawbacks also have to be taken into account, for widening
local acceptability, and for improving and eventually modifying traditional agroforestry. Thus, it is
intended to contribute to a clarification of the question, if and under which conditions sustainable
development on small tropical islands can be achieved.

For this purpose, a quasi-inductive approach is chosen, i.e. the discussion first focuses on the two
island case studies of Tioor and Rhun in Maluku.' The central part of the analysis deals with tradi-
tional agroforestry which is practised on both islands, and — as will have to be shown — which is
widely suited to the needs, conditions, and potentials of the local population. However, the enhance-
ment of agroforestry meets with obstacles and limitations, also because other land-use systems
compete with it, such as permanent dry field agriculture and shifting cultivation. Moreover, the
utilisation and management of coastal ecosystems, as well as institutional aspects with regard to the
construction of community-based resource management plans, are considered.

The following specific questions are formulated to form the scope of this study:

- What course did the historical genesis of land use take, and what role did traditional agroforestry
play?

- Which structures, functions, practices and problems of present land use can be identified?

- How do cultural, economic, political, institutional, and ecological factors influence traditional
agroforestry and resource utilisation?

- Can traditional agroforestry and traditional institutions contribute to conservation of natural
resources?

- Can traditional agroforestry guarantee a stable or even increasing income for the population?
Which systems with which tree species show the potential for that criterion?

- Are both agroforestry and sustainable resource utilisation adaptable and acceptable by the local
population?

- Which strategies seem to be promising for achieving sustainable land use and rational resource
management? Is a community-based resource management plan an important precondition for
that?

The central hypothesis of this study is derived from the objective and the specific questions outlined
so far:

Traditional agroforestry systems are a suitable or even superior basis for sustainable land use, and
therefore have the potential to be included in the construction and implementation of community-
based resource management plans for sustainable development in small tropical island communities.

' Maluku is the Indonesian term for the Indonesian province of the Moluccas, the archipelago in the east of Sulawesi and in

the west of New Guinea, and will be used in this study. During the Dutch colonial period, the term ‘Maluku’ referred to
only five islands in the westside of Halmahera, namely Ternate, Tidore, Makian, Moti, and Kayoa. It is derived from the
word ‘moloko’ (literally meaning ‘mountain’), which was originally used by the indigenous people of Halmahera to name
the volcanic island of Ternate as ‘mountain island’ (Watuseke 1977, 308). The research area for this study was also
chosen against the background of research on agroforestry in Indonesia, which so far has been predominantly carried out
in the western part (Sumatra, Java, and Kalimantan) of this huge archipelago.
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Background and objectives of the study

Following the specification of the objective and specific questions, the study is structured in three
parts. The first part is an introduction into the general framework of the study. Chapter 2 examines
basic topics such as ecosystems, resource management and sustainable development on small tropical
islands, and agroforestry, and summarises the current state of scientific research. Chapter 3 presents a
clarification of the study’s methodology, i.e. #ow the results have been achieved.

In the second and main part of the study, land use and resource management in Tioor and Rhun are
analysed and evaluated. In Chapter 4, attention is turned to the geographical position and the
biophysical environment of both island case studies. The social and economic framework of the
communities, and off-farm activities, including fishery, are described in Chapter 5. Chapter 6 focuses
on an analysis of land use including traditional agroforestry in its historical genesis and in its
structures, dynamics and functions. The final sections of that chapter offer a synthesis of examined
factors and effects of land-use change, as well as case studies of two peasant households. In Chapter 7,
traditional agroforestry is evaluated concerning its merits and drawbacks.

Analysis and evaluation of land use in the second part show the necessity of actions and changes to
achieve sustainable development. The third part of the study therefore deals with possible strategies.
Chapter 8 examines principles and goals of land-use planning and community-based development,
clarifies steps of the planning procedure for the construction of community-based resource
management plans in the local context, and provides a discussion of their contents and an evaluation.
Furthermore, the role of traditional agroforestry for sustainable production and conservation, and
potentials and requirements of its extension, as well as improvement of agricultural management, are
subject of that chapter. Chapter 9, the final chapter, concludes with reflections on the relevance of the
results for small tropical islands in general. This includes a consideration of the implications of
traditional agroforestry and complex resource management for a developing country like Indonesia
which consists of hundreds of inhabited small islands, and where destruction of tropical forests and
coral reefs is a major challenge to look for practicable solutions.
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Small tropical islands and agroforestry

2. SMALL TROPICAL ISLANDS AND AGROFORESTRY

2.1 Whatis a small tropical island?

Article 121 of Part VIII of the International Convention on the Law of the Sea defines an island as
“... a naturally formed piece of land surrounded by water on all sides emerging above the surface of
the sea at the highest tide, capable of sustaining human habitation or economic life on its own and
whose dimensions are smaller than those of a continent” (cited from Granger 1996, 158). Tropical
islands are thus islands within the equatorial and tropical zones, which generally stretch along both
sides of the equator as far as the tropics of Capricorn and Cancer, and where daily temperature
variations are higher than seasonal ones.

Contrary to the simple definition of tropical islands, it is more complex to define smallness of an
island. As Kakazu (1994, 4) states, “smallness is a relative and not an absolute idea”. Nevertheless,
various criteria have been deployed for a definition. From a hydrological perspective, it is considered
by a UNESCO report (Falkland 1991) that the area is the major determining factor on classifying
islands as small or not: “It was decided that the term ‘small island’ should apply to islands with areas
less than approximately 1,000 km? and to larger, elongated islands where the maximum width of the
island does not exceed 10 km” (Diaz Arenas and Febrillet Huertas, 1986; cited from Falkland 1991,
1). “A further distinction is made between small and very small islands. Although it is not intended to
apply a rigid definition, a very small island would generally have an area of not greater than 100 km?
or a width not greater than 3 km” (Dijon, 1984; cited from Falkland 1991, 1). Another area concept is
used by Hess (1990, 3), who includes the size of population as well: Small islands are “those with
approximately 10,000 km? or less and approximately 500,000 or fewer residents”.

Besides land area and population of an island, smallness can be defined — from an economic
perspective — in terms of “GNP (or GDP), or a combination of these variables as attempted by Taylor
(1971), depending upon the purpose of the analysis. Most of the arguments favor using the concept of
national income as the most appropriate one to measure the size of an economy” (Kakazu 1994, 3).
Shand’s (1979) systematic classification of selected small island economies of the South Pacific and
Indian Oceans demonstrates that a small population in general corresponds to a small land area and
also to a small GDP.?

For the purpose of this study, which focuses on land-use systems and on sustainable resource
management, land area of an island is regarded as the most significant factor to classify smallness. The
size of population is also considered as relevant, because it determines how many people live off an
island’s resources. In terms of land area, the approach of the UNESCO report will be singled out here
(less than 1,000 km? for small, less than 100 km? for very small islands), because the islands of
Maluku are — with the exceptions of Halmahera and Seram — smaller than 10,000 km?. Analogous to
Hess (1990), a small island’s population then does not exceed 50,000, and a very small island is
populated by 5,000 or fewer inhabitants.

2 Characteristics of tropical islands, which could be used for a more profound definition, are discussed in Ch. 2.3. See also
Arnberger and Arnberger (1993, 46).

3 Shand classifies islands in the categories of land area (small: 10,000-30,000 km?, very small: 500-10,000 km?, micro: 0-
500 km?), population (small: more than 250,000, very small: 25,000-250,000, micro: less than 25,000) and GDP (small:
more than 100 million Australian $, very small: 25-100 million Australian $, micro: less than 25 million Australian $)
(from Kakazu 1994, 17).
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2.2 “Island matters — islands matter”

Is it justified to consider small tropical islands as a special category in sustainable development
research?’ Most of island literature takes a position somewhere in between two controversial poles:®
One extreme viewpoint is somewhat ‘special case’-oriented. Bertram and Watters (1984, 1985 and
1986), for instance, argue that “some rent-driven island economies depend, by necessity, on freedom
to emigrate, remittances from the emigrants, aid and a subsidised bureaucracy, and that any rational
planning for their future must take these factors into account” (Brookfield 1990, 24). Bertram and
Watters, and Cameron (1992) use the acronym MIRAB — migration, remittances, aid and bureaucracy
as the fundamentals (and not as supplementary functions) of the local economy — for those islands,
although the same dependency is true for many peripheral regions in larger countries.

The other extreme is an ‘anti-island’ perspective. In the eyes of some of these advocates, islands
connote smallness, which is then interpreted as being equivalent to the unimportance of islands. This
opinion would mean to ignore islands as an irrelevant scientific topic.” In a more extenuated
stereotype, islands are regarded as not being specific or exceptional, because they are just as unique as
other isolated regions and continental areas with development constraints, economic problems, and
environmental pressures (see Ratter and Sandner 1996, 64-5). As Brookfield (1990, 24) puts it, “the
fact that our rural societies are peripheral and insular in location is a conditioning variable; it is not the
central issue. What happens in these islands is different in degree but not in kind from what happens in
changing rural societies elsewhere in the world”.

Most of these understandable arguments concerning islands in general are of socio-cultural, political,
institutional and economic kind. Yet the ecological framework has to be brought into the discussion,
showing that small tropical islands are neither ‘entirely special cases’ in development, as they indeed
share many problems with continental landscapes, nor ‘unimportant and irrelevant’. To make progress
in verifying the latter assumption, one can approach by asking a simple, hypothetical question. How
would Earth look like without any small tropical island? If these islands were really unimportant, their
existence or non-existence obviously would not make any difference at all.

Regarding small tropical islands, there are at least three objections to be raised to the opinion of their
‘unimportance’.® Above all, it is their biophysical environment which is exceptional and specialised

“Island Matters — Islands Matter” was the subject of a conference held in Okinawa in June 1994 (see Hills 1996, 67).

Since the first report of the Club of Rome on the limits to growth (Meadows 1972) there is an ever growing literature on
the concept of sustainable development. The definition of the phrase ‘sustainable development’ as “development which
meets the needs of the present without comprising the ability of future generations to meet their own needs” (Brundtland
1987, 43) is rather optimistic, because it implies that development, and protection of resources and the environment are
consistent. It is problematic and misleading, however, if the concept of growth is considered as a precondition to
(economic) development. This problem and the relevance of sustainable development concerning small tropical islands
are discussed in detail by Granger (1996, 178-85).

Since the 1960s, the literature on small island nations, and to a less extent on small islands themselves, has grown in
volume. A collection of writings include: Demas 1965, Benedict 1967, Selwyn 1975, Dommen and Hein 1985, Bayliss-
Smith et al. 1988, Beller et al. 1990, and Maul 1996. In those reports, small fropical islands are subsumed into the broader
category of small islands, but not considered a special category. Although this study will focus on small tropical islands,
some of the explored characteristics in Ch. 2.3 may be true also for small islands in general.

Lowenthal (1992, 18) concedes that this stereotype holds some truth. However, it may be misleading and therefore should
not be exaggerated, as a calculation shows: The combined 1980 population of islands with a size between 1 km? and 1,000
km? in the Indian and Pacific Oceans amounts to some 22.5 million inhabitants (Arnberger and Arnberger 1993, 79). If an
annual population growth of 1.5% (2%) is suspected, the total 2000 population will be approximately 30 (33.4) million
inhabitants, which roughly equals the combined population of the fifth continent Australia (including New Zealand, Papua
New Guinea, and the South Pacific Islands)!

The emergence of a programme by UNESCO-MAB (www.unesco.org/mab/activity/ibisca/ibisca-h.htm) on integrated bio-
diversity strategies for islands and coastal areas, as well as of several (international, regional, governmental and indepen-
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when compared with continental landmasses. Moreover, the ecosystems of small tropical islands are
very vulnerable and fragile, and are threatened world-wide by anthropogenic degradation. This
combination of exceptionality, vulnerability, fragility and degradation of ecosystems will justify the
attention to small tropical islands by sustainable development research, governments, and aid donors
because the protection of natural resources is an increasingly important global management issue.

Secondly, if islands were unimportant at present, this would not necessarily mean that they would be
unimportant in the future. For instance, some islands have gained strategic importance since the
Convention of the Law of the Sea (1994) and the creation of the Exclusive Economic Zone (EEZ).
“The convention has enhanced the value of many small islands, some so small they amount to no more
than rocks in the ocean such as Rockall, ... which enables the UK [United Kingdom] to justify fishing
rights further into the [North] Atlantic than would otherwise have been possible” (Hills 1996, 73). The
EEZ is also the reason, why insular micro-states have transformed themselves into maritime vast
countries, such as Kiribati (690 km?; EEZ: 3.55 Mio. km?) and Tuvalu (24 km?; EEZ: 0.9 Mio. km?) in
the South Pacific Ocean (von Krosigk 1994, 299 and 325). The EEZ of states and dependent territories
in the South Pacific Ocean (except Hawaii, Eastern Island, and Papua New Guinea) amounts to 26.8
Mio km?. This is nearly 40% of the total area of the South Pacific Ocean, which is about 70 Mio. km?
including Hawaii and Eastern Island (von Krosigk 1994, 298 and 325).

A third, supportive argument for island research is given by Bayliss-Smith (1988, 283): Islands offer
an exceptional opportunity to study the whole range of ecological, economic and social factors. Their
relatively controlled and finite conditions make them interesting laboratories for man-environment
relationships.

In the next paragraph, these objections will be explored in more detail. To reduce complexity, small
islands in tropical rivers and lakes (e.g., Lake Victoria) are excluded from the upcoming discussion.
These islands lack the most significant feature of tropical island ecosystems in oceans: coral reefs.

2.3 Man-environment relationships on small tropical islands

The main goal of this chapter is to explore the typical features of man-environment interactions on
small tropical islands. This comparative analysis of a small tropical island’s system should also serve
as a systematic framework for the discussion on the island case studies in the main part of this study.

Fig. 2.1 shows the chosen framework of analysing man-environment relationships on small tropical
islands. The island system can be divided into several subsystems: the biophysical environment with
the subsystems geology, topography, climate, soils, vegetation, fauna, and littoral ecosystems, and the
society, which in turn can be further differentiated into the subsystems culture, demography, economy,
the political system, and institutional arrangements. These subsystems are interdependent, and inter-
acting spatially and dynamically, i.e. in a continuous temporal change of the system’s factors. The
analysis of subsystems, and of their interactions should identify bottlenecks, risks and potentials of
sustainable development. It therefore must consider the needs, desires and perceptions of the islanders,
as well as the current use and management of resources.’

dent private) organisations focusing on issues of islands may be regarded as another indicator for the importance of
islands. For more details on those organisations (e.g., International Small Island Studies Association ISISA, International
Scientific Council for Island Development INSULA, and Alliance of Small Island States AOSIS) see Hills 1996.

A quotation of Mitchell (1989, 2) underlines this necessity: “... natural resources are defined by human perceptions and
attitudes, wants, technological skills, legal, financial and institutional arrangements, as well as by political culture. What is
a resource in one culture may be ‘neutral stuff’ in another culture. Resources ... are subjective, relative and functional”.
Examples of resources then do not include only natural resources such as fresh water, minerals, fish and the like, but also
— for a potential development of tourism — sand, sun, sea, natural beauty, and endemic species (see Ratter 1996, 117-8).
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Figure 2.1: Analytical framework of man-environment relationships on small tropical islands
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Note: Interactions occur also within the biophysical environment and within the society.
Source:  Stubenvoll 2000.

However, small tropical islands are so numerous'® and diverse, that it is difficult to derive
generalisations of their ecosystems and their societies. Thus, the approach is first to present a typology
based on geological criteria which should then provide a reasonable basis for an assessment of
development potentials and constraints on small tropical islands. For instance, on islands with a
comparable climate, diversity of existing land use and agroforestry systems, and differences in the
agricultural utilisation potential are expressed by different geological factors, topography, soils, water
availability, flora and fauna, and culture.

2.3.1 A geological typology

In their compendium on islands in the Indian and Pacific Oceans, Arnberger and Arnberger (1993,
192-6) distinguish more than 60 (!) island types, which — for reasons of simplification — are classified
into seventeen groups along geological-petrographic and climatic-ecological criteria.'' Most other
island typologies make use of geological, topographic and geographical features as the criteria of a
grouping. Falkland and Brunel (1993, 136) for instance classify islands into volcanic (andesitic or
basaltic), limestone (old carbonate or uplifted), bedrock and unconsolidated types, and add distinctions
between islands of high and low type, and between small, very small and tiny islands. Granger (1996,

19 Arnberger and Arnberger (1996, 4 and 32) count about 38,000 tropical islands with an area of more than one hectare. The
majority of these islands is considered very small. For instance, in the equatorial and tropical zones of the Indian and
Pacific Oceans only 103 (large and medium-sized) islands are larger than 1,000 km?, and another 359 (small) islands have
an area between 100 km? and 1,000 km? (Arnberger and Arnberger 1996, 79).

In the tropics, twelve of these seventeen groups are found: (1) low and unconsolidated alluvial islands; (2) rocky islands
and islands with sparse vegetation and soil development; (3) arid and semi-arid islands; (4) islands composed of
Quaternary and some Tertiary consolidated sediments; (5) coral islands; (6) lifted coral islands; (7) younger volcanic
islands with widely distributed young lava layers and tuffs; (8) islands composed of mostly Mesozoic sedimentary and
calcareous rocks; (9) granite and syenite islands; (10) islands of the humid tropics; (11) islands of the semi-humid tropics;
and (12) large islands with great ecological disparities (see Arnberger and Arnberger 1993, 192-6).
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159-66) distinguishes between islands of trench/arc systems, oceanic islands, and islands associated
with continental plate dynamics, due to the association of the island’s /ocation and island chain
location on earth with similar sets of geological conditions.

For simplicity’s sake, and as climatic conditions in the humid tropics do not differ (with few
exceptions) as much as geological and topographic structures, the geological classification of Pacific
islands by Clarke and Thaman (1993, 4-9) will be followed here and supplemented by types occurring
in Maluku (see also Fig. 4.1).

(1) Continental islands, such as New Guinea, are composed of geologically-ancient sedimentary,
metamorphic, and igneous rocks of continental origin. These islands can be neglected for this
study due to their large area and their often high elevations. The only true continental islands in
Maluku are the Aru Islands, whereas others (e.g., Obi) are continental crustal fragments. These
islands have originated when breaking off the main mass, and when shifting sometimes several
hundreds of kilometres away from the place of origin (Monk et al. 1997, 41-5).

(2) Andesitic-arc islands have been built up by recent andesitic volcanic activity in proximity to the
subduction zone, where two plates are colliding and normally oceanic crust with its higher density
is being subducted. In Maluku, most of the volcanic islands of the Inner Banda-Arc belong to this
type (see Ch. 4.2.1).

(3) Basaltic volcanic islands are high oceanic islands, such as Samoa and Hawaii, and have emerged
through the extrusion of magma from active ‘hot spots’ in the Earth’s mantle. ‘Hot spot’ islands
are missing in Maluku: Although the Banda volcano is basaltic, it was not built up by a ‘hot spot’
(see Ch. 4.2.1).

(4) Raised limestone islands have been considerably uplifted as a consequence of tectonic activities.
Examples are Nauru, some Tonga Islands, and Rhun in the Banda Islands (see Ch. 4.2.1).

(5) Coral islands and atolls, such as the atolls of the Maledives, are low-lying islands with coral reef
structures; atolls are surrounding a central lagoon. Included in this category are ‘almost atolls’
with remnants of a volcanic peak above sea level in the central lagoon, such as Bora-Bora in
French Polynesia. In Maluku, the Lucipara Islands in the Banda Sea are an atoll (Monk et al. 1997,
39), whereas Uran (near Tioor) is a coral island with an extended coral reef (Fig. 4.2).

(6) Composite islands, such as Halmahera in Maluku, consist of a complex combination of continental
crustal fragments, andesitic and basaltic volcanic material, limestone and sedimentary rocks
(Monk et al. 1997, 43). Most of the Outer Banda-Arc in Maluku are also islands with a complex
geology, mostly dominated by Tertiary and Quaternary sedimentary, metamorphic, ultrabasic and
limestone rocks, such as Tioor (Fig. 4.4).

It must be noted that some of these geological groups could be further divided into subgroups, which
would complicate the typology. For instance, “raised limestone islands, atolls, and reef islets can be
found on both sides of the subduction zone, thus adding considerable ecosystemic and environmental
diversity” (Clarke and Thaman 1993, 7).

2.3.2 Scale, space and ecosystems

Despite this diversity, most small tropical islands share common characteristics. Concerning scale and
space these factors are obviously smallness, and — with the exception of islands near continents —
isolation. “A third factor is age. So-called continental islands like Ceylon exist that are as old
geologically as the continental landmass from which they originated. However, many oceanic islands
are of volcanic origin. If they are still mountainous, they are, as a rule, geologically of relatively recent
origin” (Mueller-Dombois 1975, 354).
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These three factors have consequences for the biophysical conditions. Small tropical islands are
specialised environments. As Hess (1990, 4) points out, “insular natural resources — waters,
vegetation, soil, air, nearshore systems, and wildlife — ultimately dictate the capacity of an island to
accept and sustain development.” Of course, it is not specific for islands that natural resources play an
important role in development. However, the scarcity and vulnerability of natural resources are
common features of islands, which are directly linked to their size. For example, the amount of water
used for consumption and irrigation is limited and water development methods have to be carefully
considered in the vulnerability of freshwater resources.

Other typical examples of many small tropical islands are the littoral ecosystems. Coral reefs
especially underlie immense human disturbances through overexploitation and depletion of natural
resources, which underline the strong interaction between the different, sensitive ecosystems that are
co-existing in a limited area. For instance, deforestation as a consequence of agriculture will cause a
loss in forest and stream fauna and bio-diversity, an increase in soil erosion and sedimentation in
estuarine and marine ecosystems (Hess 1990, 4; cf. 2.2). Thus, on the one hand, environmental
disturbances caused by locals (and by outsiders as well) will be immediately effective on site, and
ecological limits will be reached much quicker than on continents. On the other hand, islands are very
vulnerable to external forces, such as cyclones, storms, storm-driven waves, volcanic eruptions, strong
regional earthquakes, and droughts. These events “may disrupt both biotic and human life for months,
if not years” (Hills 1996, 70). A continual exposure to the marine environment imposes extreme
conditions on material and equipment (Falkland and Brunel 1993, 135). Moreover, low-lying coral
islands and atolls may be among the major victims of a global rise of the sea level, now projected as a
serious threat for the future of mankind.

Possibly the most striking issue of many islands is their biological isolation. Since the introduction of
alien plants and animals into small tropical islands, a lot of endemic species have vanished (Harris
1965; cited from Brookfield 1990, 29). For example, “in the last four centuries about 200 species or
races of the world’s island birds have become extinct. Most of these were endemic to a single island”
(Poulsen and Purmiasa 1996, 17). Although this does not constitute a specific subject for small
tropical islands (as endemic species also occur in isolated continental areas), the conservation of
surviving endemic species is important for genetic, medical and scientific reasons. Thus, small tropical
islands are of global value, and not ‘unimportant’.

The conservation of genetic resources is also an issue with regard to time-tested varieties and cultivars
of certain tree species, which are a basis of traditional land use since times immemorial. As Clarke and
Thaman (1993, 14-15) point out, traditional agroforestry systems on many Pacific Islands are being
gradually replaced by commercial livestock and the expansion of mono-cultures, thereby degrading
the local food production system, with implications for local food self-sufficiency and nutrition.

However, the limiting factors scale, space, and natural resources differ in their extent due to the range
of geological diversity of small tropical islands. This has implications for freshwater resources, soils,
vegetation, fauna, and the development constrains and potentials of small tropical island communities.

Freshwater resources and climate

The limited land area of small islands “generally mean[s] that very limited surface or groundwater
resources will be present. Hence, there are very limited options for the development of freshwater
resources as a consequence of very small size” (Falkland 1991, 1). This statement must be specified
due to a different geology of the various island types. Most vulnerable to freshwater shortage are low-
lying coral islands, atolls, raised limestone islands, and isolated summits of large basaltic volcanoes of
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oceanic islands, due to the porosity of their parent material. Low-lying coral islands and atolls are
especially sensitive to drought due to the very little relief.

On larger coral atolls limited freshwater availability is relieved by basal aquifers, called Gijben-
Hertzberg lenses, although these are vulnerable to saline intrusion.'”” Moreover, uncontrolled over-
extraction and contamination of groundwater by pesticides, fertilisers, waste disposal and excrements,
could lead to the destruction of the Gijben-Hertzberg lens. This demonstrates an additional issue of
high relevance: the quality of fresh water for human consumption. Contamination of fresh water may
have other causes as well. For instance, soil erosion material may pollute streams during the rainy
season. Exemplary for this development are some Pacific Islands: “The intensification of subsistence
and cash crop agriculture has been accompanied by the use of imported pesticides and fertilisers, ...
and has resulted in soil erosion. ... Mining operations in the region have resulted in the cutting of
native forest and the pollution of rivers, streams, and reef areas” (Hamnett 1990, 245).

Freshwater occurrence depends on the variables precipitation, evapotranspiration, surface runoff, and
recharge to groundwater."> This determines water use (consumption and irrigation), and water resource
development methods such as rainwater and surface water collection, groundwater abstraction,
desalination, importation and substitution. Despite limited water supply, there is a lack of data on
evapotranspiration and recharge from small tropical islands (Falkland and Brunel 1993, 137-48).

With a few exceptions, density and amount of precipitation is generally high in the humid tropics.
Thus, distribution and variability of rainfall, and geological and topographic conditions in a tropical
island are crucial for the freshwater supply: For instance, on islands with a “distinct or sometimes
prolonged dry period the moisture balance between rainfall and evapotranspiration losses are critical”
(Granger 1996, 169). Falkland and Brunell (1993, 143-4) estimate that “on small islands,
evapotranspiration can be more than half of the total rainfall on an annual basis and often exceeds the
rainfall for individual months during dry season or drought periods”. A critical factor is the type of
vegetal cover, because e.g. plants with large total foliage surfaces, composed of broad, thin leaves,
have relatively high transpiration losses. Thus, in terms of transpiration, trees may have an adverse
impact on freshwater resources on small islands, while surface runoff is slowed down. Surface runoff
and recharge to groundwater depend on geology, permeability of soils, vegetal cover and topography.
Surface runoff is most significant on high islands that are characterised by streams with small-sized
catchments, and steep slopes, going hand in hand with peak flooding, increased soil erosion and silt
load in streams, vegetation loss and sedimentation problems in periods of intensive rainfall.

Quantity and quality of fresh water are probably the most crucial single factors of land use and
sustainable development on small tropical islands. Thus, geology and topography, linked with climatic
and microclimatic variables — rainfall, temperature, solar radiation intensity, humidity, soil moisture,
evapotranspiration losses, and their duration and variability — are of utmost importance for islands.

See Frevert 1987, and Falkland and Brunell 1993. “In practice, many freshwater lenses are less than 5 m thick although
the islands may be 300-500 m wide... For small coral islands, an empirical relationship has been derived ... between
freshwater lens thickness, annual rainfall and island width” (Falkland and Brunel 1993, 138):

HP' = 6.94 log a — 14.38 (with H = lens thickness [m)], i.e. depth from the water table to the sharp interface or the
midpoint of the transition zone; P = annual rainfall [m]; a = island width [m]).

Following equations are cited (from Falkland and Brunel 1993, 139-40):

(1) P = Et, + SR + R + dv (water balance at the surface of an island) [precipitation = actual evapotranspiration (including
interception) + surface runoff + recharge to groundwater + change in soil moisture store];

(2) R =GF + D + Q + dS (water balance within the groundwater system of an island) [recharge to groundwater =
groundwater outflow to the sea + dispersion at the base of the groundwater body + abstraction (normally by pumping) +
change in freshwater zone storage].
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Soils

Besides climate and topography, type and fertility of soils have to be taken into account, when dealing
with the agricultural utilisation potential. Although tropical soils are generally of low fertility (see e.g.,
Weischet 1980), some exceptions exist. Some frequently occurring soils on small tropical islands, such
as andosols and rendzinas, are very productive, although they have their particular limitations as well.
These are, for example, the high soil erosion potential of dried up andosols, or the limited rooting
space and therefore low amounts of plant-available water due to the frequently existing shallow profile
of rendzinas (see Ch. 4.2.3). However, the periodical addition of nutrients to the soil by volcanic ash is
an essential feature in active volcanic islands, contributing to the soil chemical fertility of the affected
areas. An example is the Tonga Islands. Not only the volcanic islands in the western part of Tonga
(called Tofua Ridge), but also the lifted coral islands in the eastern part (called Tonga Ridge) in a
distance of 50 to 100 km are covered with volcanic material. These islands ‘are the source of richness
of good, agricultural productive soils’ (Arnberger and Arberger 1993, 252-8).

However, not all small tropical islands are blessed with these preferable soils. For instance, in atolls
and low-lying coral islands, “the highly alkaline, calcareous, and rocky soils are among the most
infertile on earth, with very low water-holding capacity, little organic material, few available soil
macro- and micro-nutrients, apart from calcium, sodium, and magnesium, and restricted availability of
iron and other micro-nutrients because of the high pH” (Thaman 1993, 131). An interesting point in
terms of soil fertility is, that small tropical islands may have a complex range of different soil types,
such as Tioor (see Ch. 4.2.3; Tab. 4.1).

An immense problem on small tropical islands is soil erosion, particularly in high islands with steep
slopes, and on islands with intensive or less adjusted agriculture. Most of the eroded material is carried
directly into the sea instead of being deposited in the plains, and thus adversely affecting littoral
ecosystems and their productivity as a consequence of sedimentation.'"* Moreover, soil erosion is a
major factor of soil degradation, and is therefore a threat to maintaining soil productivity. Therefore,
any agricultural development has to take into consideration measures against degradation of soils.

Vegetation and fauna

As the availability of water in the soil is the most crucial factor for tropical vegetation, its
classification has to take into account the interaction of topography, geology, soils and the amount and
distribution of rainfall. The most significant vegetation types on small tropical islands are lowland
tropical rain forests (in the humid tropics) and deciduous monsoon forests (in the semi-humid tropics).
Another important factor is the temperature, and thus in tropical regions, the elevation. On high
islands, such as Hawaii, further vegetation classes are joining the lowland forests due to the vertical
arrangement of landscapes, e.g. montane forest formations (Henning 1974)."

Forests serve a multitude of functions: control of soil erosion and degradation; soil improvement;
regulation of microclimate and water supply; protection from natural calamities (wind, flood, salt
spray, frost in higher elevations); provision of food and habitats for animals; and provision of timber
and non-timber forest products for humans. In case of anthropogenic deforestation or natural
disturbances, the climax vegetation may be replaced by various re-growth stages, which is particularly

4 Productivity in the littoral ecosystems is decreasing by sedimentation, despite a transport of nutrients into the sea,
because corals need constantly clear water to grow and to reach full productivity (see the section on ‘littoral ecosystems’
below).

'S Tt is beyond the scope of this study to provide a detailed account on all vegetation types occurring on small tropical
islands. See Monk et al. (1997, 187-300) and Dahl 1980 (from Clarke and Thaman 1993, 9) for a discussion on vegetation
in Maluku and the South Pacific, respectively. Ch. 4.2.4 treats the vegetation types in the two island case studies.
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difficult to classify. Examples include Imparata cylindrica grasslands, and fern, bush and shrub
associations. These degraded areas are extremely difficult to be put into agricultural production.

Further terrestrial ecosystems are found in rivers and streams, lakes, estuaries and swamps. An
example is freshwater swamp forests that usually occur in alluvial plains, estuaries and inter-river
basins being permanently or seasonally inundated.

As already mentioned, biological isolation and endemism are specific characteristics of many islands
due to poor dispersal of species. The longer a flora and fauna has been isolated, the higher is the
taxonomic level of endemism. Birds, for instance, are a class of vertebrates having been intensively
studied on small tropical islands,'® and are frequently used as indicators of bio-diversity and
environmental change (ICPB 1992; from Monk et al. 1997, 344).

As many islands in Maluku have recently emerged in terms of geological history, endemism occurs
here mainly at species and subspecies level (Monk et al. 1997, 306). The archipelago is also
characterised by high bird endemism. Although it cannot be considered a small island, Buru (7,814
km?) is home to ten endemic species of birds, and a further 24 endemic races (Poulsen and Purmiasa
1996, 17). Maluku and the Lesser Sunda Islands together support 144 endemic bird species and seven
endemic bird genera (Jepson and Sujatnika 1997, 350).

The littoral

The littoral refers to ecosystems near the shore, either occurring above (supra-littoral) or permanently
below (inner-sublittoral; outer-sublittoral in 60 m and deeper) the tide line, or in the zone being
subjected to the changing tide (eulittoral). The most significant ecosystems in the inner-sublittoral of
small tropical islands are coral reefs and seagrass and seaweed beds, while mangroves in the inter-
tidal zone may provide nutrients for the development of eulittoral and sublittoral ecosystems (Vicente
1996, 267-9). They are among the most productive natural ecosystems in the world and fulfil similar
functions. Thus, the stereotype of ‘resource-poor’ small tropical islands needs to be qualified, although
these ecosystems are very vulnerable and fragile, and threatened by human activities.

Coral reefs are growing from the sea bottom in a maximum depth of 70 m towards the surface of clear
and warm water of at least 20° C. The massive calcium carbonate (CaCO;) structure of the reef is
mainly formed by polyps (coral animals, e.g., Acropora spp.), but also by other reef building
organisms, such as coralline algae (e.g., Lithotamnia) and molluscs. The symbiosis of polyps and algae
is the major factor of the reef’s growth: The algae supply photosynthetic products, and obtain carbon
dioxide and hardly accessible nutrients (e.g., phosphor) through degradation of zoo-plankton being
caught by the polyps. This short nutrient cycle in coral reefs is comparable with the conditions in
tropical rain forests (Heinrich and Hergt 1990, 129). The vertical accretion of coral reefs depends on
several factors, ' average rates are 0.1 — 3 cm per year. As a major primary producer, coral reefs play
an important role in the food chain: “Coral reefs have been able to support small island fisheries
resources, protect the shoreline from erosion, create and/or nourish sandy beaches, ... represent an
invaluable, perhaps most valuable, coastal resource of many small island[s], ... and support a wide
diversity of taxa, many of which have commercial or recreational value” (Vicente 1996, 271). Small

' The well-known example of endemic birds of the Emberizinae on the Galapagos Islands provided evidence for Charles
Darwin’s theory ‘On the Origin of Species by Means of Natural Selection or the Preservation of Favoured Races in the
Struggle of Life’ (1859).

7" As Heinrich and Hergt (1990, 129) point out, an absence of algae reduces reef growth to some 10%, probably because
molecular calcium carbonate is almost not released due to lacking consumption of carbon dioxide by algae (Ca2+ +2

HCO;3; - CaCOj; + CO; + H,0). Furthermore, reef growth is restricted by reef erosion, sedimentation, coral feeders,
chalk destroyers, and human disturbances.
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tropical island communities depend heavily on fish and other marine species for their livelihood, as
these resources are the major source both of proteins and of food security in times of crop failure.

Moreover, it is calculated that the carbon dioxide being fixed in the calcium carbonate of coral reefs is
twenty times the amount of that in the atmosphere (Heinrich and Hergt 1990, 13). Thus, coral reefs
have a significant global function for the protection of the atmosphere. In the face of global warming
and an increase of the oceans’ temperature, however, coral reefs are threatened with destruction (e.g.,
coral bleaching, i.e. the collapse of the symbiosis polyps-algae). Furthermore, man-made threats are
also leading to coral reef deterioration, such as poison fishing, coral mining, blast fishing,
sedimentation and pollution. For instance in Indonesia, which holds approximately one-eighth of the
world’s coral reefs, only 29% of the reefs are currently in good condition, i.e. with more than 50% live
coral cover (cf. Cesar et al. 1997, 345).

Seagrasses “are aquatic higher plants (Angiospermae) which are adapted to live fully submerged in
the sea” (Monk et al. 1997, 149). Seagrass beds are usually found on sheltered, shallow island shelves
with sandy or muddy bottoms, which are protected from high wave action and where water is clear
and oligotrophic. They have a multitude of functions: provision of trapped nutrients, primary energy
and habitats for invertebrates and fish populations; provision of forage for endangered species;
enhancement of water quality by precipitating suspended matter and by transforming nutrients into
bio-mass; collection and stabilisation of sand and sediments; and protection from coastal erosion
(Vicente 1996, 269-70). Seaweeds (or macro-algae) “are lower plants which have no distinct roots,
stems, or leaves. Seaweeds occur in seagrass beds, on shallow coral-reef flats, and among mangrove
communities” (Monk et al. 1997, 150). Anthropogenic threats to seagrass and seaweed resources may
take three forms: overexploitation of seaweed for human consumption (both for subsistence and
marketing purposes), sedimentation, and pollution and destruction of habitats.

Mangroves are tree species of the tropics and subtropics being adapted to the saline conditions in the
inter-tidal zone. They occur most frequently in sheltered coastlines, bays and estuaries. Of the 80
species of mangroves known world-wide (Vicente 1996, 273), 30 are found in Maluku (Monk et al.,
1997, 163). Each mangrove species occupies a certain zone due to a specific adaptation to and
preferences of salinity, substrate, wave exposure, frequency of inundation, and terrestrial influences,
such as freshwater runoff (Arnberger and Arnberger 1993, 205-10). For instance, Avicennia and
Sonneratia species are most resistant to high salt concentrations and do not tolerate heavy shade and
siltation. Thus, they are settling in narrow strips at the seaward area, whereas others (e.g., Bruguiera
spp., Ceriops spp.), which are less tolerant to salinity and need a steady freshwater supply, are found
in the landward zone of the mangrove.'®

Like coral reefs, and seagrass and seaweed beds, the functional diversity of mangroves is critical to
fishery, wildlife, and bio-diversity. Mangroves transform nutrients into bio-mass (leaves, twig litter)
that are also nourishing open water systems, and provide nursery grounds, food, shelter and habitat for
reef fish, invertebrates, shellfish, wildlife, and endangered species. They filter sediments, contribute to
neutralise contamination, control flood conditions, protect the coast from erosion and saline intrusion,
stabilise the shoreline, and will become even more important if the sea level rises. Compared to coral
reefs, seagrass and seaweed beds, mangroves are more eurytopic, more resilient and restorable
(Vicente 1996, 273-4; Kaly and Jones 1998, 656-7). However, stands of mangroves are threatened
world-wide by felling to accommodate human activities such as charcoal production, and coastal
shrimp farming.

'8 This is a simplistic image of mangrove zonation, which can vary extremely due to specific local conditions (Monk et al.
1997, 159).
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2.3.3 Economic and socio-cultural considerations

The typical factors of isolation and smallness are also economic constraints for most small tropical
islands and island nations. Except for those very close to continental areas, small islands are usually
dependent on transportation by air and water. “The heavy burden of transportation costs may be the
single most important barrier to the socioeconomic development of small islands. ... [A] UNECOSOC
report (1974) states that the transportation problem is due not only to the high cost of shipping
resulting from extremely small-scale operations but also to ‘the irregularity of supply which leads,
even in the absence of any balance of payments constraints on imports, to periodic shortages and
erratic price movements’...” (Kakazu 1994, 7). “Although water transport is supposed to be cheap
when compared with land transport, the outer islands of archipelagoes [sic!] get little benefit from this
cost advantage. Expensive fuel and high cargo handling costs at small island ports and landings make
journeys to the outer islands hopelessly uneconomic” (Newitt 1992, 12). In general, provision of
utilities and public services is difficult and costly, due to the diseconomies of scale in production,
investment, consumption, transportation, education, and administrative services, especially on islands
far from larger continental markets.

The high costs of transportation and a small domestic market are combined with less diversified
economic activities to draw on for economic development. Additionally, the meagre resource base,
and the vulnerable and fragile ecosystems of many small tropical islands pose difficulties for islanders
to achieve economic development, and may make them permanently dependent on migration,
remittance, aid, and bureaucracy. The potential to utilising natural resources for growth and economic
development may be limited, if the resource base itself is to be maintained for future generations. As a
consequence, small island economies depend upon a few primary products for their export earnings
while importing a wide range of consumer as well as capital goods (Hein 1990a; Hess 1990, 4-5;
Kakazu 1994, 4-8).

An economic advantage of some islands is their strategic location within a huge expanse of ocean,
with rich marine resources like fish, oil and gas (e.g., the Spratley Islands in the South China Sea), and
sea-bed minerals. The latter could be of significant value, if future economic developments would
make their tapping feasible (Buchholz 1987, 30; Kakazu 1994, 8). However, as history has shown,
such advantages may lead into a dependency (Hess 1990, 5), which might not be constant. For
example, some islands “attracted plantation capital at times when world prices for tropical raw
materials were high. They temporarily enjoyed considerable prosperity, only to be marginalised as
irrelevant when world prices fell” (Newitt 1992, 3). Dependency on natural resources, raw materials
and agricultural products, and volatile world market prices are general problems for many — even
larger — developing countries. However, the limited range of primary products intensifies these
problems for small countries and islands.

Valuable mineral deposits may turn out to become the curse of islanders, however. Well-known
examples are the phosphate deposits in Nauru and Banaba (both in Micronesia). In Nauru (21 km?),
phosphate mining has brought considerable wealth for the islanders, although the deposits are now
widely exhausted. However, the excavation of phosphates has had disastrous environmental effects on
the lifted coral island. With the exception of limited cultivation of coconut palms along the narrow
coastal strip and of bananas and vegetables near the Buada lagoon in the centre of the island,
agriculture is virtually impossible in the former mining sites which resemble a “moonscape” (Hein
1990b, 58; Arnberger and Arnberger 1993, 258-59; Hiery 1994, 397). Phosphate mining is probably
linked with increasing periods of droughts, and the tiny island nation has to import fresh water and
food. As a consequence of nutritional degradation, diseases such as diabetes are widespread in Nauru
(Hiery 1994, 408), as well as in other Pacific Island societies (Thaman and Clarke 1993, 25-30). Thus,
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“even seemingly beneficial changes can have catastrophic effects in highly vulnerable island societies”
(Lowenthal 1992, 19).

Strategic location is also relevant for fransportation and for the military. Likewise primary export
products and the dependency on world market, advantages of strategic location might not be constant.
For instance, during colonial times some islands gained importance for intercontinental shipping as
stations to replenish fresh water and food, whereas modern cargo shipping is steadily abandoning
these ports. In some cases, strategic location has proved to be disadvantageous for small tropical island
communities: Nuclear bomb testing in the Pacific Ocean atolls of Bikini and Moruroa has been largely
possible as these islands are isolated and far from the continental edges, and “out of sight, and
therefore out of mind, of the rest of the world” (Newitt 1992, 3).

The scale factor means that human resources are scarce, too, being one reason why development on
small tropical islands has been seldom achieved with outside intervention. Tisdell (1993) for instance
argues that indigenous knowledge about local conditions is certainly considerable and sufficient for
environmental protection and sustainability as long as local techniques are deployed. However, this
knowledge might be insufficient “to realize the impact of imported technologies. ... Smallness of a
community may actually be a disadvantage when new technologies have to be assessed for application
under local conditions. The number of local technical experts can be expected to be fewer ... [and] the
level of technical/scientific training or education ... is often less than in large nations, e.g., due to the
effects of economies of scale and scope on education system. Thus, uncertainty or imperfect
knowledge about changes emanating from the external world is likely to be greater in small nations
than in larger ones” (Tisdell 1993, 214). Therefore, small island nations depend more heavily on
foreign experts for advice than larger nations. These experts are commonly of continental origin,
however, and may have little experience of island environments and local conditions. Thus, the scope
of transferring new, foreign technologies adapted to the circumstances of small islands is limited. In
extreme cases, this asymmetric knowledge may lead to aid packages for small island nations not being
fully put into operation by the recipient (see Tisdell 1993, 214-5).

Another characteristic of small islands is that most people are either closely related or know each other
well. This may have some positive effects such as prevention of crime, and control of anti-social
behaviour. In very small islands it could turn out, however, as a problem, when sanctions are difficult
to be enforced, e.g. in situations when an offender belongs to the same clan. In terms of administration
and management, a high degree of interpersonal relationship combined with transparency on small
islands also creates certain problems (see e.g., Hein 1990a, 37-8; Farrugia 1993). For instance, policy-
making and decision-implementing processes are easily influenced by informal contacts, as well as
personal and kinship considerations. In extreme cases this may lead to nepotism and corruption. On
the other hand, the transparent and often informal communication network on small islands is
advantageous. Communication between administrators and people, and feedback as well, are usually
quick and efficient. This more likely leads to a quick adjustment, modification, revision or even
rejection of inadequate or misfired policies and decisions.

Social cohesion is usually strongly developed within small islands and small island communities.
“Once the social unity is ruptured, however, the divisions that ensue run deep and take many years to
heal. Minor issues which are easily absorbed in larger states, assume national dimensions in small
states” (Farrugia 1993, 223). Such divisions may lead to community rivalry, which often results in
boycotts and disapproval of even useful ideas and projects of a rival group. In the long run, this
undermines local efforts and decreases the influence of indigenous values, thus leading to dependency
on outsiders and their ideas, transplants and projects, despite strong cultural identity of islanders.
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As mentioned in Paragraph 2.2, most of these economic and socio-cultural characteristics and
limitations are found in peripheral regions of larger countries as well. It is therefore their biophysical
environment, which makes small tropical islands really exceptional and worthy of study. Moreover,
bio-diversity is an urgent global issue, so that small tropical islands with their coral reefs and
endemism are to be included in efforts towards sustainable development and conservation. The
relatively stronger degree of economic and socio-cultural bottlenecks, and the more rapid impact of
policy decisions (Farrugia 1993, 225), must be taken into account, however, when dealing with
sustainable development and conservation on small tropical islands.

2.3.4 Conclusion

How can sustainable development and conservation on small tropical islands be achieved, despite the
multitude of biophysical, socio-economic, and political-cultural constraints? Would a MIRAB society
be the last resort, as most efforts lead into the usual small island development dilemma?: “Aspirations
[of islanders] renders self-sufficiency unacceptable, but attempts to gain or maximize wealth by
economic specialization tend to render the society and economy unstable. ... Those most injured by an
unmanaged drive for growth are the island’s fundamental resources — natural and human. Those
injuries can be lasting or even fatal to an island’s future development” (Hess 1990, 6). Another
possibility to conserve a small tropical island’s environment is to resettle its population to continental
areas or larger islands, and to create a strict island nature reserve, such as in Aldabra, Seychelles (cf.
Hein 1990b). However, this does not constitute island development, and would neither be acceptable
by the islanders, nor a practicable solution on a broad level.

Figure 2.2: Resource management and sectors on small tropical islands
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A key issue in balancing development and conservation — and for the discussion in this study — is then
a rational management of limited land and natural resources in each sector (Fig. 2.2). As pointed out in
Fig. 2.1, this must not be restricted to a resource analysis, but must also consider the institutional and
political framework, people’s perceptions (Ratter 1996, 115), land tenure, labour systems, and the
relation of subsistence and cash cropping (Ward 1987). A potential advantage is that “islanders’
control of their environment and cultural assets helps to safeguard both ecology and ambience more
effectively than less discrete mainland communities can do. Communal ownership and control ... help
to promote insular conservation measures” (Lowenthal 1992, 27).

The most important natural resources and ecosystems to be included in an approach of development
and conservation on small tropical islands are littoral, coast, land, fresh water, forests, and soil.
Rational marine and coastal management, for instance, are essential for fishery, coastal protection, and
tourism. In terms of the protection of freshwater resources, measures to protect forests, to ensure safe
waste disposal, and to decrease pollution and contamination are crucial. With regard to sustainable
land use and soil conservation, agroforestry (which is also of central interest in this study) is now
widely seen as one way to combine production and sustainability. Thus, the next paragraph will
provide the scientific basis of agroforestry and then discuss its role on small tropical islands.

2.4 Agroforestry for sustainable land use

Definitions

Since agroforestry as a concept has been put on the agenda of scientists, development agencies and
politicians in the 1970s, a lot of definitions have been formulated. They represent the different views
and priorities given to agroforestry by scientists,'” but also by those, who practice it — the farmers.
Two general, non-restrictive definitions, which are used as a basis of this study, are presented here.

“Agroforestry is a collective name for all land-use systems and practices in which woody
perennials are deliberately grown on the same management unit as crops and/or animals. This
can be either in some form of spatial arrangement or in a time sequence. To qualify as
agroforestry, a given land-use system or practice must permit significant economic and
ecological interactions between the different components” (Lundgren 1987, 48).

This older definition puts emphasis on the integral part of trees in agroforestry, and the economic and
ecological interactions of its components, whereas the latest definition by ICRAF explicitly stresses
the important socio-economic and ecological functions:

“Agroforestry is a dynamic, ecologically based, natural resources management system that,
through the integration of trees on farms and in the agricultural landscape, diversifies and

sustains production for increased social, economic and environmental benefits for land users at
all levels” (ICRAF homepage 1998).

Thus, agroforestry is per se regarded as a sustainable land-use system, that could help to rehabilitate
degraded land or to prevent deterioration of the environment and of the life basis of farmers, caused
among other reasons by unadjusted land use such as mono-cropping or mono-cultural plantations.

! See Somarriba 1992 who analyses concepts by various authors in order to define agroforestry.
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Approaches and classifications

Principally there are two distinct, although not always entirely separated, approaches to agroforestry:
(1) the modern, institutional; and (2) the traditional, indigenous (Clarke and Thaman 1993, 2).
Institutional agroforestry is based on modern agronomic science and field experimentation. Its
purposes are for instance: assessing yields of crops, trees and animals in varying combinations and
under varying conditions; seeking maximisation of aggregate production; determining competition or
complementary functions of system components. Traditional agroforestry arises from cultural
geography and ecological anthropology. It seeks to record the attributes of traditional agroforestry
systems that are in use now and that may have been practised by tropical people for centuries.

Although the value of the indigenous systems is widely acknowledged, most government-supported,
aid-funded projects lean heavily on the institutional approach, which leads also to the introduction of
non-indigenous trees (Clarke and Thaman 1993, 2-3). One disadvantage of the institutional approach
is the long time span that is needed to assess the potentials of certain tree species. This has led to a
limited number of species used in institutional agroforestry, while the potentials of hundreds of other
tree species remain unused, if not forgotten. Because ecological problems need a fast response, it
would be imprudent or even dangerous to rely only on long-term experimentation with all the possible
tree species. By using the approach of traditional agroforestry, the potentials of much more tree
species can be assessed in a shorter time, due to the fact that the indigenous systems already exist and
work — and therefore have proved their productivity, sustainability and adaptability. Although
agroforestry is generally regarded as a useful and productive land-use practice, it would have negative
consequences if locally unadapted species and management practices were used, and if the farmers
were lacking knowledge and motivation (Nair 1993, 13). This is another, potential drawback of
introduced, institutional agroforestry. On the other hand, traditional agroforestry systems are not
immune to pressures that may arise in the face of modern land-use options, or from changing
economic, political and social values, population growth and increased land shortage. Thus, there
might be potentials for an improvement of existing traditional agroforestry, also by means of
institutional techniques, underlining that the distinction between institutional and traditional
agroforestry should not be overworked; rather they should be seen as complementary.

The possibilities to classify agroforestry systems are at least as manifold as the definitions (Nair 1993,
21-34; Kiinzel 1990, 12-4). Depending on the priority, a classification can be based on: the systems’
structures, its functions, as well as on ecological and socio-economic criteria.”’ Each of these
possibilities has its values and shortcomings. The choice of a classification must be considered as site-
specific and purpose-orientated.

Nair (1993, 31-2) provides a pragmatic framework that attempts to integrate all classificatory aspects:
“Since there are only three basic sets of components that are managed by the land user in all
agroforestry systems (woody perennials, herbaceous plants, and animals), a logical first step in
classifying agroforestry should be based on the nature of these components. ... There are three major

2 The major types are (Nair 1993, 23 and 27; FAO and IIRR 1995, 25-7; Michon and de Foresta 1996a):

Structure (components): agrisilvicultural (crops and trees), silvopastoral (animals and trees), agrosilvopastoral (crops,
animals, and trees), or others (apiculture and trees, aquaculture and trees, sericulture and trees, etc.);

Structure (arrangement of components): spatial or temporal;

Structure (complexity): simple or complex (e.g., agroforests);

Function: productive or protective;

Ecology: lowland humid tropics, high humid tropics, lowland subhumid tropics, highland subhumid tropics; and

Socio-economy: based on level of technology input (low, medium, or high input), or based on cost/benefit relations
(commercial, intermediate, subsistence).
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categories: agrisilvicultural, silvopastoral, and agrosilvopastoral [cf. footnote 20]. Having done such a
preliminary categorization, the system can be grouped according to any of the purpose-orientated
criteria [protective, or productive]. Each of the resulting groups can have one of the above three
categories as a prefix, for example ... agrisilvicultural systems for soil conservation and food
production in tropical highlands” (Nair 1993, 32).

Social scientists (e.g., Dove 1992) stress that the functions of agroforestry are more relevant for a
classification than the structural and ecological criteria, because farmers view and value agroforestry
for the products and services it provides to their livelihood. In fact, the central issue in social forestry,
community forestry and farm forestry is not “what tree species in what combinations should be
planted?”.?' Rather, the socio-cultural framework, and the priorities, needs and perceptions of farmers
have to be understood first, in order to be able to derive conclusions on adaptable tree species in a
second step. Accordingly, ICRAF developed the diagnosis and design (D & D) methodology for
agroforesty extension (Raintree 1987), following up on the farming systems research/extension and
the land evaluation methodology (cf. Shaner et al. 1982). The philosophy of the problem-orientated,
holistic D & D methodology is that research and diagnosis of land-use problems have to be carried out
before any design of agroforestry and its implementation can be successful (Nair 1993, 347).

Attributes and functions

Beneficial ecological characteristics and the diversity of socio-economic functions and services of
agroforestry are two of the realms why these systems are advantageous for small-scale farmers.
Agroforestry systems possess the three attributes productivity, sustainability and adaptability as its
main aims (Farrell and Altieri 1995, 247-48). Combined production is expected to be greater than in
conventional land-use systems due to improved growing conditions and a more efficient use of natural
resources (space, soil, water, light). As agroforestry systems contain trees, the time-span of production
and protection is lengthened and an inherent basis for sustainability is provided. This is particularly
important in areas with unfavourable conditions, such as unproductive soils. And last but not least, it is
difficult, if not impossible for small-scale farmers to use expensive inputs like commercial fertilisers
and pesticides. Agroforestry is particularly adapted to the circumstances of these farmers, because
they can widely use traditional inputs, so that risks and dependencies can be reduced.

The diverse functions of agroforestry systems are briefly summarised here according to Thaman and
Clarke (1993, 17-25), and will be of major interest in Chapters 6 and 7 of this study. Ecological,
protective functions include: the provision of shade, control of soil erosion and degradation, soil
improvement,” wind and frost protection, provision of food and habitat for animals, control of floods
and water supply, and control of weeds and diseases. Socio-economic, cultural, and productive
functions are the fundamental to a wide range of products and food (e.g., timber, fuelwood,
construction and handicraft materials, staple, emergency and supplementary food stuffs, forages,
medicines, dyes, tannins, resins, stimulants, perfumes), the provision of security (through a diversified
reserve of foods should annual crops fail, and through trees/animals serving as a savings account), and
the provision of food/animals for ritual (e.g., weddings) and social purposes (e.g., reciprocal help).

21 Agroforestry is a practice, which can be used in various management forms, depending on the existing land tenure system.

Farm forestry could be practised in situations where individual land holdings are dominating, and community forestry on
communal lands. All forms are different institutional arrangements in social forestry for rural development which aims at
community participation to widen the range and distribution of benefits for local people (cf. Noronha and Spears 1985,
229; Momberg 1993, 28-37; Sharma 1993; Sudrajat 1995).

2 Processes by which trees improve soils are described by Young (1989, 93-103).
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Drawbacks

Regarding this multitude of functions, the extension of agroforestry should be in theory easily
achieved. For instance, the extraction of highly valued non-timber forest products (NTFPs) — such as
rattans, resins, latex, and medicines — will inevitably reach its limits in the face of dwindling tropical
rain forests. The domestication of these resources will be therefore an increasingly important
management option and raises the question under which system it can best be achieved. By providing
existing examples from Indonesia, Michon and de Foresta (1996b) argue that complex agroforests of
smallholder farmers provide an elaborate alternative to pure plantations for domestication and
commercialisation of NTFPs, also because the former incorporates not only the forest resource into
this arboreous land-use system but also the true forest structure.

However, agroforestry has its ecological, socio-economic, and cultural drawbacks also, so that
agroforestry extension projects often fail. In terms of ecology, several quoted advantages of
agroforestry will be only valid, if suitable tree species are chosen (Kiinzel 1990, 6-11). For example,
competition for soil, water, light, and space must not predominate complementary functions of
agroforestry components. Kiinzel (1990, 9-10) points out, that many farmers still perceive trees as
competitors to annual crops for sunlight, although trees may improve their growing conditions due to
the provision of shade, and the preservation of moisture in the upper soil layer during dry periods.
Another potential advantage, not specifically demonstrated yet, refers to the absorption of nutrients
from deeper soil layers by deep-rooting trees (‘nutrient uptake’) and their transformation to bio-mass
which is then made available to annuals through litterfall (dead branches, roots, leaves, etc.) (Young
1989, 154). This is only partially true, because many (but not all) tree species are developing tap roots
only in forests, where competition with other trees is dominating, for instance pioneer species in
secondary forest. Since trees are often spaciously planted in agroforestry systems, superficial roots
may dominate, and trees are then competing more with annuals for nutrients in the upper soil layers
than fulfilling their potential of nutrient uptake in the sub-soil (Nair 1985, 27). “The key to making the
best use of the root systems in agroforestry lies in maximizing their positive effects while reducing
tree-crop competition for moisture and nutrients. The basis usually quoted is to combine shallow-
rooting crops with deep-rooting trees” (Young 1989, 156).

In terms of socio-economy and culture, it is essential that agroforestry is practicable and acceptable for
the farming families, who are the principal target group of such a strategy. However, farmers and
scientists/extension workers do not necessarily view and value agroforestry in similar categories. For
the farmers, the provision of products and services from a land-use system, which contributes to their
livelihood, are of utmost importance. Any positive ecological effect is seen as a welcome spin-off, but
in most cases it is not the essential issue for them. Thus, there is a need to find ways of convincing
farmers why the planting of trees offers great opportunities to them. However, economic constraints
often complicate these efforts. These are, for instance, the long period of time until returns from
planted trees can be obtained, price fluctuations of cash crops, difficulties in marketing due to a
perishable nature of many tree products, and irregularity of supply (of products) due to a concurrent
harvest season in a whole region. Additionally, land tenure is often insecure and detrimental to tree
planting. Diverging interests of groups involved may hinder an extension of agroforestry as well.
Furthermore, it must be stressed that agroforestry is hardly a realistic option in certain places, such as
in areas with a high cultivation potential of a specific product (von Maydell 1982, 240).

Another disadvantage of agroforestry is its potential contribution to driving back natural forests. Mary
and Michon (1987) illustrate this by a rice-agroforest system in Lampung (Sumatra), where traditional,
man-made Dipterocarp forests (Shorea javanica) for damar resin production have been continually
enlarged after clearing of primary forests and planting of rainfed rice in an initial stage to meet
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peasants’ rice needs. The system is now expected to reach its limits, as the remaining forest is entirely
situated within a national park. The damar agroforests, although individually bearing ecological and
economic advantages, might therefore come under pressure due to land shortage and competition with
other land-use systems. This indicates the need of an evaluation of the whole farming system, and
demonstrates that “the value of an agroforestry system depends on demographic and socio-economic
conditions under which it is practised” (Mary and Michon 1987, 54). Tabora (1991, 62) goes even
further by stating that “agroforestry can also be abused as in the following: 1. The release and
exploitation of large protected forested land in critical condition, [being] a grave loss of natural
ecosystems. 2. Many landless workers could be instigated by unscrupulous speculators to occupy and
cultivate forest lands even in critical areas using agroforestry programs as the excuse or rationale.”

Agroforestry on small tropical islands

The limitations of small tropical islands pointed out in Chapter 2.3 — scarcity and vulnerability of
natural resources, limited land area, isolation, small domestic market, less diversified economic
activities — and the general remarks on agroforestry have implications for the further discussion and
the methodology of this study. Indeed, it is remarkable that many examples of elaborated traditional
agroforestry have been developed by local farmers in areas with high population density, such as the
home gardens in Java (e.g., Christanty 1990), in areas with unfavourable ecological conditions such as
the lembo agroforests on poor soils in East Kalimantan (Sardjono 1990), and on small tropical islands.
On islands in the Pacific Ocean, traditional agroforestry is well documented, e.g. in Tonga (Kiinzel
1990), in Pohnpei, Micronesia (Raynor and Fownes 1991a and 1991b), and by Clarke and Thaman
(1993) who provide examples of traditional agroforestry in Papua New Guinea, the Solomon Islands,
Vanuatu, Fiji, Tonga, the Cook Islands, the Marquesas Islands, and Micronesia.

Generally, as von Maydell (1986, 172) puts it, the value and importance of agroforestry will increase
as much as land resources will become scarcer. Thus, and according to the central hypothesis of this
study, agroforestry has the potential to be a suitable or superior land-use system for small tropical
islands regarding their limited land area, and their meagre and vulnerable resource base.

Some of the pro-agroforestry arguments stated above are especially important for small tropical
islands (Thaman and Clarke 1993, 24-33):

- the diversification of agricultural and arboreal products instead of an emphasis on mono-cultural
export crops, so that a decrease in nutritional degradation and food dependency could be
anticipated, self-reliance could be strengthened, and income alternatives could be created;

- a contribution to sustainable resource use through conservation and improvement of soils, and
through stabilisation of water resources;

- creation of greater environmental awareness;

- a more equitable and balanced development, due to the feasibility of agroforestry for even the
poorest families, and the scope for increasing local participation; and

- eventually spin-offs of coastal agroforestry for tourism through conservation of beaches and
littoral ecosystems.

However, some of the contra-productive issues of agroforestry are intensified on small tropical
islands. Most significant are the isolation and the small domestic markets, so that marketing of
perishable products will reach its limits much earlier, and transportation and exports are more costly
than in continental areas or regions near larger markets.
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2.5 Summary and conclusion

Because of the diversity of small tropical islands, only their typical features are briefly summarised:
scale (or smallness), space (or isolation), young age, natural hazards, and some precious ecosystems.
The scale factor has far-reaching consequences both for the natural resource base, which is limited,
fragile and vulnerable, and for island economies (e.g. in the agricultural sector), that depend on these
resources. The diseconomies of scale add limitations in terms of economy (production, investment,
consumption), education, and administration. These bottlenecks are directly linked to the size of an
island, and thus demonstrating the usefulness of separating small from very small islands.

Isolation means a high level of endemism, making small tropical islands valuable environments for
bio-diversity, and hence worth protection. Isolation also creates transportation problems which may be
the single most important hindrance to economic development.

The young age of many islands is due to tectonic and volcanic activity, which poses one of several
natural hazards to island communities. On the other hand, volcanic activity contributes to maintaining
soil fertility, an important factor in the agricultural utilisation potential. Other hazards include
cyclones, storm-driven waves, droughts, and the predicted anthropogenic sea level rise.

Coral reefs, mangroves, and seagrass and seaweed beds are very productive ecosystems and crucial
factors for the subsistence activities of the islanders. Moreover, coral reefs contribute to fixation of
carbon dioxide. However, human disturbances, such as overexploitation of natural resources,
destruction, sedimentation and pollution, threaten these precious ecosystems.

Small tropical islands are complex environments. Sustainable development efforts on small tropical
islands require an integrated approach of research and planning which covers all sectors (Fig. 2.1 and
Fig. 2.2). In terms of land management, traditional agroforestry is supposed to offer great oppor-
tunities for island communities. It has the potential to counteract soil degradation, deforestation,
destabilisation of freshwater resources, and sedimentation. Thus, the research on traditional
agroforestry systems on small tropical islands, and in general as well, should set priorities to:

(1) the analysis of the systems’ functional and structural characteristics and their components;

(2) the identification of ecological, socio-economic, demographic, cultural, and institutional
conditions by putting the focus on the farmers’ needs, perceptions and aspirations,

(3) the evaluation of potentials and requirements of modification, improvement and extension of
traditional agroforestry systems in-situ; and

(4) the assessment of possibilities to use promising tree species in institutional agroforestry elsewhere.

The latter would be a combination of the two approaches to agroforestry. The analysis of further
dissemination of traditional agroforestry seems an especially important step towards the enhancement
and enlargement of these land-use systems. This could be one fundamental for land-use planning, e.g.,
for the formulation and implementation of community-based resource management plans. The other
basis of such a strategy would be the rational management of littoral and marine ecosystems, in order
to anticipate human disturbances of mangroves, seagrass and seaweed beds, coral reefs, beach
vegetation, as well as overexploitation of fish resources (which are a primary source of proteins for
islanders) and coastal erosion. This kind of a holistic strategy will be required, if the objective of
sustainability is to be achieved, i.e. if future generations are to be left no worse off than present
generations.
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3. RESEARCH PROGRESS AND METHODOLOGY

3.1 Research progress and involved organisations

Selection of the first research site and research permission

During a visit to Maluku in 1987, I gathered my first experiences in Banda. Then, in 1992 and 1993, 1
carried out research in Banda for my master thesis at the Freie Universitédt of Berlin. The results of that
thesis (Stubenvoll 1994) justified further research activities on traditional agroforestry in the Banda
Islands, particularly in Rhun, at a broader and deeper level. For this study, I was financially supported
with a two year scholarship by the federal state of Berlin and an additional scholarship by the German
Academic Exchange Service DAAD (Deutscher Akademischer Austauschdienst).

In November 1995, I became an associated student at ICRAF (International Centre for Research in
Agroforestry, Bogor), where I received administrative, logistic and scientific support. ICRAF assisted
me in finding the Indonesian sponsor of my research, namely Pusat Penelitian Pengembangan
Kehutanan (Forestry Development Research Centre, Ministry of Forestry). Such a sponsor is the one
requirement in order to apply for research permission from the responsible government body, in this
case the Indonesian Institute of Sciences LIPI (Lembaga Ilmu Pengetahuan Indonesia). The research
permit was submitted in April 1996, after approval of the research application by the Indonesian State
Intelligence Co-ordinating Agency BAKIN (Badan Koordinasi Intelijens Negara). After one year, the
permit was then extended. Research documents and a visa had to be organised again from the Ministry
of Internal Affairs and the Immigration office, respectively.

Selection of the second research site

After finishing data collection and the construction of a community-based resource management plan
in Rhun (Masyarakat Pulau Rhun 1996) (cf. Ch. 8.2), more research on another island had to be
carried out to derive more general results. Hence, I visited several islands in January and February
1997 to identify a suitable second research site and to get a general overview about traditional
agroforestry in parts of Central Maluku. Several criteria were employed to select the second island:

Climate: The island should be situated in the same climate zone as Rhun. This reflects both the
assumption that climate has an important influence on the choice of trees, and the interest in analysing
traditional agroforestry systems which consist of, for the most part, the same species.

Land use: Deforestation by agricultural activities should be one issue of land use. Similarly to Rhun,
traditional agroforestry, which is partly an adjustment to driving back natural forests, should be an
integral part of the agricultural landscape.

The land area should be similar to Rhun. This would allow for an easier comparison, as well as to
facilitate the research process and the construction of a community-based resource management plan.

Furthermore logistical demands (transportation, accommodation) and social access to the involved
communities played an important role in the choice of the island case studies.

Collection, analysis and interpretation of data

Empirical research activities were carried out in Rhun from May until December 1996, and in Tioor
from June 1997 until February 1998. During the campaign for the parliamentary election in May 1997,
any type of data collection was prohibited by the Indonesian authorities. Regular stays in the
provincial capital Ambon and in the regency capital Masohi, were necessary to: look for secondary
sources, meet and interview Government officials, contact the scientific community and non-
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governmental organisations (NGOs), and write quarterly research progress reports to LIPL* Analysis
and interpretation of data was carried out after returning from field work in March 1998. However, as
described in the next section, data was also preliminarily evaluated in the research sites during data
collection, in order to adapt methods to the social field.

3.2 Methodology and methods

This research is based on the concept of cultural geography, and includes approaches to related
disciplines such as human ecology, ethno-botany, and new institutional economy.** It was mainly
carried out with a qualitative methodology, although quantitative data was also collected. Principles of
the respective methodologies are briefly outlined in the following.

A qualitative methodology” stresses several principles: Firstly, the flexibility of using adequate
methods during the research process, because methods should be adapted to the empirical world, and
not the other way round. A strict quantitative methodology would not easily fit to this demand,
because it needs a set of ex ante hypotheses to be tested in the social field thereafter. Thus, the concept
of this study is restricted to a set of questions revolving around one central hypothesis (see Ch. 1), with
the objective of generating more hypotheses. Furthermore, flexible methods enable the researcher to
use latest findings of the research for the follow-up procedure. Closely related to flexibility is a second
principle of the qualitative methodology: its openness towards people, research situations and research
methods. With an open concept it is easier to get unexpected but important information, than it would
be with a quantitative methodology and its ex ante hypotheses. Since perceptions by locals are an
important aspect of sustainable resource use, qualitative methodology allows for this group to be better
understood. This information can then be used to generate hypotheses and to adapt methods for further
research activities. Thirdly, interaction and communication between researcher and the people
involved is seen as an integral part of the qualitative research process. Thus, the interview or the
observation should be carried out as naturally as possible.

This methodological position had consequences for the employed research methods. Qualitative
methods (Lamnek 1988 and 1989), accompanied by techniques of rapid rural appraisal (RRA; cf. e.g.,
Chambers 1985; Khon Kaen University 1987) and participatory rural appraisal (PRA; cf. e.g.,
Chambers 1983; Mosse 1994), dominated the research. Qualitative methods and collection of quanti-
tative data were not strictly separated from each other.

Interviews

The peasant household as the decision-maker of land-use activities is seen to be the central unit of this
study. Thus, the interview with the household head was the single most important method. Almost all

% The following organisations and persons were involved: The Agencies for Regional Development (BAPPEDA) at

provincial (Tingkat I) and regency (Tingkat II) level; Government Departments (Kanwil) and Services (Dinas) of
Agriculture (pertanian; perkebunan), Forestry (kehutanan) and Fishery (perikanan); the Regent (Bupati) in Masohi; the
Land Evaluation Unit at the Faculty of Agriculture, University of Pattimura in Ambon; the Statistical Office in Ambon;
NGOs in Ambon: Baileo Maluku, Birdlife International, and Hualopu.

** Human ecology can be defined as the study of the behavioural and biophysical interactions — in terms of the flow of
energy, material, and information — between people and their environment (Rambo and Sajise 1984). As behaviour of
people is influenced by culture, the discipline of cultural geography, which studies the relationship of man and the natural
and cultural landscape, is the main concept of this study. Ethno-botany was deployed for an analysis of plants’ functions
and of indigenous knowledge about plants, whereas the approach of new institutional economy, which focuses on

institutions “as the rules of the game in a society” (North 1990, 3), was useful for the analysis of traditional institutions.

% For a comprehensive discussion of qualitative social research — both methodology and methods/techniques — see e.g.

Lamnek 1988, and 1989.
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interviews were carried out in Indonesian language (Bahasa Indonesia).”® Two interviewed household
heads in Tioor could only speak the local language, so that an interpreter had to be consulted. A part of
the interviews was recorded and transcribed as soon as possible. When the household head did not
agree on recording, and in situations where the author’s social access was limited, notes on provided
information were taken during the interview. During island excursions, interviews with farmers were
spontaneously carried out; obtained information was written down in brief outlines and completed in
the evenings.

Household interviews were carried out at three different levels. In a first step almost 10% of the
households were selected — 25 households (out of 330) in Rhun and 40 households (out of 360) in
Tioor (by definition for Rhun: HH 1, HH 2, ... HH 25; by definition for Tioor: HH 26, HH 27, ... HH
65). This first sample should represent each community by using a quota selection. For that purpose,
sketched maps of settlements were produced to obtain a complete list of households by interviewing
key informants. Basic information on all households — e.g., age of household head, number of
children, main economic activity, agricultural activities — were additionally provided during these
interviews. After quota selection, households were interviewed by using a manual, which is provided
in a translated form in App. 5.1. If a selected household head was absent for a longer period, another
household with similar socio-economic features was selected to replace the absentee. This was
particularly important in Rhun, where men often leave the island to fish for some weeks in the region.
At the end of each interview the household head was asked, if he/she could be accompanied to his/her
fields at a later time. From those who agreed on a joined field excursion, 22 households were selected
in a second step (by definition for Rhun: HH 1, HH 2, ... HH 10; by definition for Tioor: HH 26, HH
27, ... HH 37). With semi-structured interviews more information was obtained (translated version of
the concept in App. 5.1). Additionally, sketched maps of the visited fields were drawn, redrawn and
analysed later on. The third and last step resulted in the selection of four households from those of the
second step (by definition for Rhun: HH 1, HH 2; by definition for Tioor: HH 26, HH 27). Narrative
interviews with these four household heads (or key farmers) and their family members were carried
out at several sessions and more detailed land-use maps of fields were recorded. Additionally, field
experiments and crop yield measurements supplemented information.

This selection process aimed at the collection of as much information on land use, resource
management, and traditional agroforestry as possible and thus, deepening the knowledge about these
realms. This procedure had an advantage because the farmers in the second and third step had shown a
greater trust which proved essential to talk about more sensitive issues. However, as this is a time-
consuming procedure, larger numbers of households could not be selected.

Interviews with key informants and opinion leaders were a second source of information, and were
helpful to integrate information from household heads into a greater context. The selection of
members belonging to this rather heterogeneous group®’ could be carried out just shortly after their
identification. For each of these intensive interviews, a distinct concept with its own set of topics was
formulated. The advantage of this procedure was to include already collected information into each
concept. Key informants were the only source of oral information during the visits of islands for the
identification of the second research site (Ay, Banda Besar, Gorom, Kasiui, Kur, and Saparua).

Narrative interviews with experts and administration officers were carried out in Banda Neira, Banda
Besar, Ambon, Masohi, Geser and Gorom. Their purpose was to collect information and data as
openly and extensively as possible.

%% The author speaks Bahasa Indonesia fluently. Thus, it was not necessary in most cases to consult an interpreter.

27 Examples of this group include village authorities, religious and traditional leaders, persons with a profound knowledge in
certain realms, older people, teachers and traders.
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Participant observation and excursions

Participant observation was carried out in the social field, and can be characterised as open,
unstructured and direct. Observation was the most important method during island excursions,
although additional interviews were carried out, when farmers were met by chance. Contents of
participant observation were all realms of social and economic life to which I had access (i.e. in the
village, in the fields, and during interviews in houses). During short excursions, observations were also
conducted in islands that were not chosen as in-depth research sites.

Mapping

Maps should record and show spatial phenomena, and underline certain findings of the study. They are
an aid in verifying collected information. Maps include forms of land use, location and arrangement of
settlements, autochthonous names of localities, and topography. Maps of settlements and of fields had
to be recorded without any topographical base map (blind mapping). For participatory mapping in
Rhun and Tioor, and for the land-use map of Tioor base maps could be used, although their scale is
not entirely satisfactory.”®

Sketched maps of settlements (Maps 6) were drawn after recording each house with compass
(direction) and by counting steps (length; distance). The recording of sketched maps of fields
(concerning farmers of the second step of the selection process) was carried out with compass
(direction) and by counting steps (length; distance) with regard to the field boundaries. Land-use
features (e.g., trees, annuals, huts, paths) were then recorded by estimating distances, directions and
slope gradients. For distances between trees (e.g., in coconut groves) spot checks were carried out by
using a tape measure. Detailed land-use maps of fields (concerning farmers of the third step of the
selection process) were drawn after measurements with compass (direction), clinometer (height of
trees; slope gradient), tape measure (length of plots; distance for 10 m grid squares), string (to mark
grid squares).”” Each farmer assisted me in doing measurements in his fields, so that he simultaneously
could give information on land use.

Land-use maps of both islands were drawn for the development of community-based resource
management plans (see Ch. 8.2). Base maps®® provided the shape of the islands by enlarging the scale
to 1 : 12,500. With participatory rural appraisal (PRA), land characteristics (slopes, soil fertility, tree
cover, land use) were recorded in several group discussions with key informants and farmers, and
during workshops for the construction of community-based resource management plans. This resulted
in maps, which were then cross-checked by numerous field excursions. In Tioor Island it was then
decided to produce a land-use map (Map 3) by use of transect measurements in east-west direction in a
distance of 150 m to 200 m. Two teams, each consisting of three persons, measured and recorded

2 1t was impossible to find topographical maps of reasonable scale. The islands Neira, Banda Besar, and Ay are mapped in a
large scale (1: 20,000), but not Rhun and Tioor. Even in the Dutch archives good topographical maps of the islands do not
exist. Another source might have been aerial photographs taken by the US Air Force in Maluku during World War II.
Unfortunately, most of the photos were taken in North Maluku, and none in the Banda nor the Watubela Islands (cf.
Keogh 1995), although the US Air Force carried out military operations there. The maps with the largest scales available
were made by the Dutch Hydrographic Service in 1928/29, with a scale of 1 : 100,000 for Rhun, and 1 : 200,000 for Tioor

(Algemeen Rijksarchief, Den Haag, Microfilm Map No. 2462). However, these maps do not provide exact contour lines.

% These maps are definitely more detailed and accurate for Rhun, because there the field area is comparatively smaller.

Similar mapping activities proved to be too time-consuming in Tioor, so that it was decided to record details in only a
representative part of the fields. Another reason for this different approach is, that land-use features could not be

accurately recorded in steep terrain, which is most common in Tioor.

3% Base map for Rhun Island was the already cited map of the Dutch Hydrographic Service, scale 1 : 100,000 (Algemeen

Rijksarchief, Den Haag, Microfilm Map No. 2462). The RePPProT Map Series 1988 in a scale of 1 : 250,000 covers all
Indonesia and was used for Tioor Island as the base map (Map No. 2811).
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topography, vegetation and land use. Additionally, the course of major streams and ridges were
measured. All measurements were carried out with a tape measure, clinometer and compass. With this
method, topography and land use could be mapped more exactly than with PRA methods only. *'

Workshops and group discussions

Methods of participatory rural appraisal and Zielorientierte Projektplanung (ZOPP; target-orientated
project planning; cf. GTZ 1987) were employed for the construction of community-based resource
management plans during workshop sessions. A detailed account of this procedure will be provided in
Ch. 8.2.2. Group discussions were performed by chance, usually when several farmers were sitting
together in the fields after their fieldwork. I could obtain additional information, predominantly about
farmers’ perception, motivation and different opinions regarding trees, land use and land tenure.
Additionally, group and individual opinions could be compared. I chose not to intervene too much in
group discussions, but rather let the conservation be led by the locals. Collected information was noted
later at home, because immediate recording would have affected the discussions.

Vegetation and soil sampling

I employed a botanical key, based on vegetative characteristics (Keller 1992), for identification of
trees during field work. The result was checked with a tree list of Maluku (Whitmore et al. 1989), the
PROSEA handbook, and the ‘Tree flora of Malaya’.** If not possible to be identified during field
work, parts of major plants were collected for a herbarium. In the field, additional information on
collected plant material — e.g. uses, plant community — was written into a notebook. After
conservation, the plant material was brought to Bogor, were it was dried at ICRAF and then identified
by the staff of Pusat Penelitian dan Pengembangan Biologi, LIP1 (Research and Development Centre
for Biology). Most of the herbarium collection was carried out in Tioor.

Roberth Liang, a student of agriculture at the Pattimura University in Ambon, collected soil samples
for his BSc thesis in Tioor Island in October and November 1997. His samples were analysed by the
Soil and Plant Laboratory of Pattimura University in December 1997. I was allowed to use data of
these samples (App. 2.1; App. 2.2) and some of the written preliminary results from that thesis (Liang
1998). Additionally, we carried out qualitative soil analysis during island excursions (App. 2.3).

Use of secondary sources

Secondary sources consist of official statistical material, archive material, scientific publications,
maps, travel reports and newspaper reports.

Measurement of rainfall

For the purpose of rainfall measurements, a simple rain gauge in form of a pan was set out in which
rain accumulated. To avoid serious evaporation losses in the daytime, the pan required frequent
emptying of water into another receptacle protected from insolation. The amount of accumulated water
was then measured twice a day, in the morning (7 am) and in the afternoon (6 pm), and calculated into
units of millimetres by considering the surface area of the pan’s upper side (App. 2.4). Additionally,
qualitative observations about intensity and length of rainfall, intensity of wind, and smog condition
during the 1997 fire disaster in Indonesia were recorded.

31" For more details see Ch. 8.2.2 and App. 5.3.

32 A monography about the tree flora of Maluku does not exist yet, so that the ‘Tree flora of Malaya’ [edited by Whitmore:
Volumes 1 and 2 (both 1983), and Ng: Volumes 3 (1978) and 4 (1989)] had to be consulted as well. However, these
volumes could be only employed with restrictions, because the tree floras of both regions differ widely.
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3.3 Scientific criteria and restrictions

The most important scientific criteria — validity, reliability, inter-subjectivity and representivity — have
to be checked separately. The mainly used methods of qualitative social research seem very likely to
meet the criterion of validity. For instance, Lamnek (1988, 159) generally regards qualitative methods
more valid than quantitative ones, because: data is generated closer at the social field, methods are
used more flexibly and more openly, and communication between researcher and people is an integral
part of the research. However, evaluation and interpretation of empirical data are better standardised
with quantitative methods, which therefore are more reliable than qualitative methods. Without
knowledge of empirical data it is impossible to check validity and reliability. Thus, only the author is
able to do that. Nevertheless, the explication of the research progress, methodology and methods
should make it possible to understand the extent of validity. The same is true for the criterion of inter-
subjectivity: Research results cannot meet objectivity, but with more or less transparent explication of
the research progress, methodology and methods, it should be possible to understand them in the sense
of inter-subjectivity.

The research results are not representative in a statistical sense, because the island case studies were
not selected randomly and the household interviews were carried out by the use of quota selection. It
was more important, however, to examine the typical features, so that the household selection
followed a systematic classification of different types. Furthermore, excursions and interviews in other
islands should support the assumption, that some results can also be applicable there.

A serious disadvantage, which must be accepted, was the fact that most interview partners were men.
In Indonesia, it is the social norm to interview the man, who is the representative and head of the
household. In several cases, women were present during the interview. Sometimes they participated in
the interview. In those cases, comments, additional information, and comparisons with the male view
could be obtained. Interviewing widows (as the household head) and wives of the key farmers HH 1,
HH 2, HH 26, and HH 27 (third level of household interviews), and PRA with female groups were the
only possibility to directly include women.

Between 1997 and 1999 Indonesia’s contemporary history underwent most incisive upheavals and
transformations in the political and economic system. These major events are closely related to each
other, and are dealt with in detail by several authors (cf. Bird 1998; Cole and Slade 1998; Evans 1998;
Gellert 1998; Johnson 1998). They had an impact on methodology and certain findings of this study.

(1) Climatic events and forest fires: The prolonged drought in Indonesia (including Tioor and Rhun)
that was caused by the El Nifio Southern Oscillation, and the forest fire crisis® in 1997 had serious
consequences for the Indonesian economy, and for millions of Indonesian farmers and forest
dwellers. Also, the forest ecosystem was profoundly disturbed. Both the methodology and the
research progress of this study had to be modified. For instance, measurements of crop yields
resulted in untypical, not representative low levels, and transportation was hindered by the thick
‘haze’ covering Southeast Asia.

(2) Economic events; i.e. the economic turmoil and the devaluation of the Indonesian Rupiah (Rp.)
beginning in July 1997: If not otherwise stated, all price calculations in this study are based on the
pre-crisis value of the Rupiah (roughly 2,500 Rp. per 1 US §). The expected rampant increase of
prices for goods based on world market prices in US $ (imports, exports) may make some of the
findings obsolete, especially the economic evaluation on agroforestry. Thus, the expected change
of price relations are considered in the relevant sections, although this can only be tentatively
carried out.

33 For an analysis of related causes see e.g., Gellert 1998.
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(3) Political events, particularly the resignation of General Soeharto in May 1998, Indonesia’s second
president for more than three decades, and the democratic parliamentary election in June 1999:
Political transformation, possible democratisation, a weakening political influence of the military,
and a decreasing influence of cronies and family members of the Soeharto clan on the economy
will very likely have impacts on the regional level as well. An example of the latter is the
abolishment of the state monopoly in clove trade under the control of one of Soeharto’s sons in
1998, which might lead to increasing floor prices for cloves.

In summary, the analysis and certain findings of this study, which are based on data collection prior
and during the early period of transformation, may have to be qualified with these exceptional events
in mind. Moreover, the riots in Ambon and other Maluku towns since January 1999, will have
unpredictable social, economic and political implications for the future of Maluku’s societies. I will
attempt to take into account the possible implications of these tremendous upheavals.
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4. PHYSICAL OVERVIEW OF TIOOR AND RHUN

4.1 Geographical position

The province of Maluku which lies in the east of the Indonesian archipelago stretches about 1,100 km
between the latitudes of 3° N and 8° S, and approximately 700 km between the large islands of
Sulawesi (in the west) and New Guinea (in the east). Maluku covers a total of about 780,000 km?, but
only 10% of it is land area (77,990 km?) (Monk et al. 1997, 9). Two islands — Halmahera (20,000 km?)
and Seram (17,429 km?) — are larger than 10,000 km?, another 30 are larger than 100 km?.>* Arnberger
and Arnberger (1993, 92 and 96) count a total of 1,098 islands in Maluku, of which 310 islands are
larger than 1 km?, 187 have an area between 25 and 100 ha, and the other 601 between 10 and 25 ha.*
The large proportion of the sea area and the frequency of small islands emphasise the importance of
marine resources for the livelihood of the people and for economic development, as well as the very
insular character of Maluku.

Figure 4.1: Sketched map of Central and Southeast Maluku
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3% For further details see Monk et al. (1997, 8).
35 Islands smaller than 10 ha are not included by Arnberger and Arnberger 1993.
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Figure 4.2: Sketched maps of the Banda Islands, and the Watubela Islands
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Exemplary for these small islands, two island case studies have been chosen for this research, both of
them being a part of an archipelago in Central Maluku (Fig. 4.1): Tioor (2,394 ha; up to 358 m above
sea level) in the Watubela Islands, and Rhun (465 ha; up to 180 m above sea level) in the Banda
Islands (Fig. 4.2). Inhabited islands are Watubela, Kasiui, and Tioor in the Watubela Islands (6,200
inhabitants), and Neira, Banda Besar, Ay, Hatta, and Rhun in the Banda Islands (14,000 inhabitants)
(KS 1990a and 1990b).*®

4.2 Biophysical environment

It is indispensable to provide an overview of the environmental conditions in these two island case
studies, because they are important factors of the agricultural utilisation potential. Geology,
geomorphology, flora, fauna, and climate form the basis of soil development, and influence the
distribution and amount of plants and animals. Additionally, the coastal ecosystems as crucial factors
of the livelihood of the populations will be explored.

4.2.1 Geology and geomorphology

An explanation for genesis and evolution of Maluku’s islands is provided by the theory of plate
tectonics.”’ Four plates — the Eurasian, the Pacific, the Indo-Australian, and the Philippine plates — and
the Asian and the Australian continental blocks are interacting in the region of Maluku, making it one
of the most complex regions on earth in terms of tectonics. Besides the collision of Taiwan with the
Luzon Island Arc, the collision of the Sahul and Arafura Shelves with the Banda Island Arc is the only
present example of an island arc-continent collision (Bowin et al. 1980, 869). The result is an
orogenic belt in status nascendi, which forms the area of Central and Southeast Maluku (van
Bemmelen 1949, 48).%

Fig. 4.3 illustrates the geological features in the region. Before Pliocene, oceanic crust of the Indo-
Australian Plate was subducted by oceanic crust of the Eurasian Plate. But since Pliocene, continental
crust of the former plate is interfering with the oceanic crust of the latter plate along the up to 3000 m
deep Timor and Tanimbar Trenches (von der Borch 1979, 169). This subduction process has resulted
in an emergence of two island arcs, which have been uplifted as continental crusts with its lower
density pressing upwards. The up to 7000 m deep Weber Trench is situated between these two island
arcs.

(1) The Outer Banda Island Arc (Timor, Leti Islands, Sermata Islands, Babar Islands, Tanimbar
Islands, Kei Islands, Tayandu, Kur, Watubela Islands, Gorom Islands, and Seram Laut) has a
complex non-volcanic geology, dominated by metamorphic and Tertiary and Quaternary
sedimentary rocks, such as melange and uplifted reef limestone, which are overlying basement
and cover rocks of the Australian continental margin (Audley-Charles 1993, 13; Monk et al.
1997, 39). The presence of the latter in most, if not all, of the outer Banda arc islands gives room
for a continuing debate about their origins, which is summarised by Bowin et al. (1980, 905-12),
who conclude (page 907) ... that the outer Banda arc from Buru around to Timor, and possibly to
Sumba, contained Australian continental crustal blocks and fragments prior to its collision with
the Australian margin in the last 3 to 5 m.y.”

3% The grid co-ordinates of the village heads’ houses are: lat. 4°33’ S, long. 129° 41° E (Rhun); and lat. 4°43° S, long. 131°
44’ E (Tioor). Two villages in Gunung Api Island were evacuated after the last volcanic eruption in 1988.

37 For a detailed account of this theory see e.g., Frisch and Léschke 1993. Overviews of geology and geomorphology of
Maluku are given by van Bemmelen 1949 and Hutchison 1992.

3% The region of North Maluku is not treated here, as it is not scope of this study.
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(2) The Inner Banda Island Arc is volcanic, either inactive (e.g., Wetar) or active (Damar, Teon,
Nila, Serua, Manuk, and Banda, and additionally several young and growing submarine
volcanoes along the island arc). The volcanically active islands are composed primarily of
andesites, with the exception of Banda (Bowin et al. 1980, 903; see below), and fed by magma
from the wedge of the earth mantle in the Benioff Zone.

The non-volcanic Watubela Islands are part of the Outer Banda Island Arc. The islands consist of a
complex association of metamorphic (gneiss), igneous ultrabasic (serpentin, peridotite, dunite) and
calcareous (limestone) rocks, which makes it difficult to estimate their age. Probably, they emerged
above sea level once the Australian continental margin has arrived in the subduction trench about four
million years ago (Harris 1991; cited from Monk et al. 1997, 39). Fig. 4.4 shows this association for
Tioor Island, which is overlain with alluvial material along the coastal strip. Along with the emergent
reef atolls in the Gorom Islands, the tiny coral islands of Kurkap and Uran are probably geologically
the youngest islands in Maluku (Monk et al. 1997, 40).

Figure 4.3: Plate tectonics in Southern Maluku
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A cross-section of Tioor Island in Fig. 6.3 illustrates its typical geomorphology, which after the
emergence of the island above sea level has been formed by erosion (largely made by running water)
and sedimentation along the coastal strip. The sketched map (Map 1) and Fig. 4.4 reveal the existence
of numerous streams and their branches, with small catchment areas being separated by very narrow
ridges and divides, especially in the western part of the island. Slopes with high relief energy of 50%
are common, but may even reach gradients of up to 80%. In the eastern part of Tioor, ridges and
divides are generally wider, and slopes have a lower gradient. The southern part of the island is capped
with a raised limestone plateau in some 140 m above sea level that drops either steeply or in cliffs
towards the coast. The coastal plain is largely varying in width, with a maximum of some 400 m at
parts of the north-east and east coast. It is overlain by alluvium, i.e. erosion material being carried by
the streams, and deposited there. A coastal bank is formed at the eastern seashore, and bordered with
shallow basins of coastal plains further inland. In the north, one of these basins is boggy because it is
filled with fresh water of a stream (Wervatresen) without an estuary, and thus without surface runoff
to the sea.

The Banda Islands are part of the Inner Banda Island Arc. The inner Banda Islands are of volcanic
origin, while the outer islands Rhun, Ay and Hatta are lifted limestone islands. “The central Banda
volcano is composed of an old caldera wall (represented by Lonthor (518 m), Pisang, and Kapal), and
the central younger volcanic group (Banda Neira and the cone of the active Api volcano, 658 m). The
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rocks are andesites and scarce basalts” (van Bemmelen 1949, 464). This observation of andesites in
Gunung Api is supported by other sources as well (cf. Udin 1997, 7). On the contrary, Bowin et al.
(1980, 903) ascertain an absence of andesites in the inner Banda Islands, but an existence of basalts on
Neira and dacites on Gunung Api. The islands emerged during the late Pliocene or early Pleistocene
(Bowin et al. 1980, 903). Since 1700 AD, fourteen eruptions of Gunung Api have been recorded
(Macdonald 1972, 432), the last one in 1988. Warburg (1897, 155-57) describes eruptions and earth-
and seaquakes, which partly caused great damage and sometimes claimed casualties.

The limestone islands emerged and were pressed upwards in several (sometimes sudden) tectonic
uplifts (e.g., Reiner 1956, 26; Arnberger 1986, 335), resulting in terraces in different levels —
especially in Rhun and Hatta. The cross-section of Rhun Island (Fig. 6.4) illustrates the existence of up
to seven terraces alternating with steep walls or slopes; and two basins, where eroded material has
been trapped (Kolam Pisang, Kolam Durian). All Banda Islands have been covered to a varying
degree by eruption material of the Gunung Api volcano. Unlike the raised limestone islands with their
terraces and the coastal plains of Neira, Gunung Api and Banda Besar show a high relief energy.

Figure 4.4: Geology of Tioor Island
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3 Rates of emergence (uplift) and submergence in the region are shown in Monk et al. (1997, 47).

4



Physical overview of Tioor and Rhun

4.2.2 Climate and fresh water

The Koppen climate classification system classes the Banda and Watubela Islands into an Afa-climate
(moist tropical climate with hot summers) (BAPPEDA 1982, 7), but this must be specified. Reiner
(1956, 43) distinguishes three climate types in Maluku: the inner-tropical and the outer-tropical
climate type, and additionally a type with orographic precipitation, which according to Troll (1964,
25-6) can be defined as a moist tropical climate of the outer tropical zone. The Banda Islands can be
classed into the latter type: Although a real dry season is missing, periods with high and low rainfall
can be distinguished, and the temporary distribution of rainfall is strongly influenced by the
topography of Seram (Reiner 1956, 44). The climate classification of the Watubela Islands poses
considerable difficulties, because they lack systematic data on precipitation. The islands are likely
situated in the transition zone of the latter to the outer-tropical climate type, to which precipitation data
(Tual; about 160 km southeast of Tioor) are added in Fig. 4.5.

The climate of the whole of Southeast Asia is largely affected by monsoon and trade winds with a
seasonal rhythm, which is described in detail by Uhlig (1987, 49-52). The originally dry south-east
continental trade wind from Australia, which may bring coo!/ air masses, blows from May until
September. It then picks up moisture in the Banda Sea, so that south of the up to 3000 m high central
ridge in Seram rainfall is due to condensation of rising winds (Reiner 1956, 47).* The west and north-
west monsoon from Central Asia in November till March brings steady and high precipitation for
Central Maluku, often in combination with high wind forces and waves. In April and October, the
region is situated in the equatorial belt of variable winds and calms (or doldrums), a zone of a wide
trough of low pressure, with little rainfall. The change from the inter-monsoon period to the west and
north-west monsoon is quicker than to the southeast trade wind. Occasionally, the Banda and
Watubela Islands are hit by tropical cyclones or storms, which cause a lot of damage, like recently in
December 1996.

Fig. 4.5 shows the temporary distribution of the mean monthly precipitation in Banda and Tual.
Additionally, variances in precipitation are considered for Banda. Total annual precipitation is 2,656
mm in Banda, with two maxima in December and May, and 2,470 mm in Tual, with one maximum in
March. The drier period lasts in both places from July and August till October and November, with
more than 100 mm monthly rainfall, except in August in Tual. In the dry year of 1987, only 1,190 mm
rainfall was recorded in Banda, without any significant precipitation from June until September (BPS
1987, 23), whereas in 1989, Banda received 3,910 mm rainfall (BPS 1989, 24). Even in that wet year,
it rained less than monthly 100 mm in August, October, and November. Both examples underline the
great variability in amount and distribution of precipitation, which is not a rare phenomena. Prolonged
droughts are often caused by the El Nifio Southern Oscillation, for instance in 1982 (nine months), in
1987 (four months), in 1993 (five months) and in 1997 (eight months). Thus, the distribution of
rainfall has a greater influence on agricultural activities, utilisation potential and productivity than the
total annual amount.*!

40 In Banda, temperatures are uniformly high at a mean annual figure of about 26° C. Average relative humidity is 83% (KS
1990a).

In App. 2.4, additional data on rainfall during the field stay of the author is provided, which underline this result (being
derived from statistical data of secondary sources), and which illustrate the precipitation conditions at the time of the field
study. By using material from Dutch archives, Loth (1996, 3) points out that prolonged droughts hit the Banda Islands in
the seventeenth century as well, namely in 1620, in 1630-31, in 1635-36, and in 1660. Thus, it seems that at that time
droughts occurred less frequently than during the 1980s and 1990s.

41
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The hydrological situation of Tioor is characterised by fresh water being provided by streams and
groundwater. However, a prolonged drought restricts this availability, particularly in areas in which
forests have been cleared. On the contrary, the lifted coral island of Rhun does not have a groundwater
table, and the Gijben-Hertzberg lens is hardly reachable, so the community uses rainwater collected in
water tanks. Only Neira and Banda Besar provide groundwater for usage during droughts, although
there is growing demand, e.g. by tourism. Data on the quality of fresh water is not available and was
not collected.

Figure 4.5: Mean monthly precipitation in Tual and Banda,
and monthly precipitation in Banda in 1987 and 1989
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Sources: From Rismunandar 1992, 30; Monk et al. 1993, 72-3; BPS 1987, 23; BPS 1989, 24.

4.2.3 Soils

Depending on the parent material and geomorphology, various soil types have been formed in Tioor
and Rhun. Climate, flora, fauna (including human activities), and time are further soil formers,
although they can be considered as relatively homogeneous on either island (Conradinus Ufie,
personal communication 1997). However, the relative importance of each of these factors and their
interactions is site-dependent and may change with time, indicating that soil is a dynamic body. Tab.
4.1 lists soil types of the four distinct geological areas in Tioor, which are outlined in Fig. 4.4. In
Rhun, two soil types are occurring: /ithosols and rendzinas (BAPPEDA 1982, 10; UP 1989, 10). In the
following, these soil types (FAO-UNESCO classification) are described and interpreted in accordance
with Pagel (1981), Schmidt-Lorenz (1986), Landon (1991), and preliminary results of the recent soil
study in Tioor (Liang 1998).

Cambisols are moderately developed, well-structured, well-draining, neutral to strongly acid soils (pH
7.0 — 5.0) with a medium texture, an ocric or mollic A horizon, an cambic B horizon, and an extremely
variable content of weatherable minerals. In Tioor, three variations are distinguishable: the eutric,
dystric, and lithic. The structure of eutric cambisol is angular blocky and sub-angular blocky. With
few exceptions of clay soil, it falls into the texture class known as silty clay loam. Eutric cambisol has
a high production potential, because it is high in fertility (base saturation more than 60%), and
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relatively rich in humus in the dark-brownish to brownish upper layer.* Dystric cambisol has a base
saturation of some 40%, and is more acid and less fertile than the eutric type. Like lithosols, lithic
cambisol has a very limited effective depth (solum < 50 cm), although other soil characteristics (e.g.,
base saturation) might be favourable for agricultural production. The main drawback of cambisols is
an accelerated erosion in sloping terrain, unless being covered with forest or well-adapted agroforestry
systerns.43

Fluvisols are recent alluvial loams (about 40% sand, 40% silt, 20% clay) and occur with two variations
in the coastal plains of Tioor: Dark brown coloured and fertile eutric fluvisol has a base saturation of
65% and is associated with coral rocks and uplifted limestone (geological classification RBN and
SWA), whereas reddish coloured dystric fluvisol — with a base saturation of less than 50% — is found
on metamorphic and ultrabasic rocks (WSH and BMI). Both variations have a stratified structure
(crumb in the A horizon, angular blocky in the B horizon), an irregularly arranged organic C content
(less than 2.18%), which might be covered with rocky material. Of all soil types in Tioor, fluvisols
have the best agricultural production potential due to the level topography. The lower fertility of
dystric fluvisol can be easily dealt with organic and chemical inputs, e.g. by the use of improved
agroforestry techniques and composting. The main drawback of fluvisols is related to the critical water
supply during prolonged droughts due to rapid infiltration rates.

Lithosols are recent, less developed mineral soils with A-C horizons and a coarse texture, and are
formed on slopes and steep terrain above coherent rocks, such as limestone or metamorphic rocks.
Although certain soil parameters might be acceptable for agricultural production, these soils are
difficult, if not impossible to be cultivated due to their very thin solum — a maximum of 10 cm is
defined by FAO/UNESCO — and imminent accelerated erosion. Only extensive grazing is of some

relevance.
Table 4.1:  Soil types in Tioor
Geolo Alluvium associated Metamorphic . Uplifted
gy ith 1 rock K P Ultrabasic rocks li P

Geomorphology with cora ll'oc S rocks . (BMI)I 1mest0nle

(RBN) (WSH) (SWH)

RePProT 1989° Troporthents Acrorthox Rendolls
(without a distinction in Tropudults Tropudults Haplorthox Tropudults
geomorphology) Tropupsamments Dystropepts Eutropepts

Eutric Cambisols Lithosols Eutric Cambisols

Rigdes (Liang 1998)

Lithosols

Lithic Cambisols

Dystric Cambisols

Lithosols

Slopes (Liang 1998)

Eutric Cambisols
Lithosols

Dystric Cambisols
Lithic Cambisols
Lithosols

Dystric Cambisols

Eutric Cambisols
Lithosols

Lower slopes and plains
(Liang 1998)

Eutric Fluvisols

Dystric Fluvisols

Dystric Fluvisols

Lithosols
Eutric Fluvisols

Notes:

Sources:

1 For an explanation of geological abbreviations see Fig. 4.4.
2 For a correlation of USDA soil classification (used by RePPProT) with FAO/UNESCO
soil classification (used by Liang) see e.g., Schmidt-Lorenz 1986, 59-61.

From RePPProT 1989; Liang 1998.

“2 In App. 2, data of soil parameters — texture, base saturation, pH (in a range of 5.36 — 4.06), CEC, organic C, total N,
available P, Ca, Mg, Na, K, and the like — are provided for all soil types occurring in Tioor. Preliminary pH-measurements

in the field (with litmus paper) resulted in less acid pH-values, all in a range of 7.0 — 6.0.

** Imminent accelerated erosion in the upland and on slopes is a problem for all soil types, although to a different degree.
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Rendzinas (rendolls, USDA classification) are shallow soils with a mollic A horizon overlying
calcareous material, and have a medium to fine texture. In Tioor, they occur on uplifted limestone
(SWH), although being classified by Liang (1998) as lithosols in places where the solum is extremely
thin. In fact, in some parts of rendzinas, the thin solum is the major limiting factor of this soil type. In
Rhun, rendzinas have developed on the porous uplifted coral rocks, and have been additionally
covered with eruption material of Gunung Api volcano. This soil type possesses a high content of
nutrients and humus, a high CEC and base saturation, medium pH values (range 5.5 — 6.5), in addition
to a good permeability, so that it is very useful for cultivation.

The description of soil types has to be qualified along with the topography in the two islands. In the
coastal plains of Tioor, parent rocks are covered with alluvial material. On steep, hilly terrain water
surface runoff prevails against infiltration (accordingly soils are quickly drying up in the dry season),
and soils have a limited effective depth and are being eroded at a high rate, especially where forests
have been replaced by annual crops. Exceptions are the coastal plains and limestone terraces and
plateaux. In Rhun, soil fertility is strongly improved by eruption material of Gunung Api volcano, as it
has happened during the eruption in 1988. In basins without any runoff to the sea eroded soil has been
trapped, so that the A horizon there is thickest, and the agricultural productivity among the highest on
the two islands.

4.2.4 Natural vegetation

The classification of the natural vegetation is difficult. Several reasons for this must be mentioned:

(1) Natural vegetation has been largely removed to make place for agriculture in Rhun, so that it is
unsafe to carry out reliable studies on natural vegetation.

(2) Tioor and Rhun are situated in a region with a seasonal climate. Thus, natural vegetation is more
influenced by the distribution and variability of rainfall than by its annual total amount, which is
almost approaching levels of everwet tropical climate.

(3) A differentiation of tropical rain forests from monsoon forests is especially complicated on small
tropical islands with a seasonal climate and a reasonable annual amount of rainfall.

(4) Tropical vegetation formations are also influenced more by available water in the soil than by the
annual total precipitation. Hence, other factors, such as topography, soil type, evapotranspiration,
and recharge to groundwater, are further complicating a classification of the natural vegetation.

(5) And, as Monk et al. (1997, 188) stress, the forest classification system used by them (Monk et al.
1997, 190-91) is “based on a body of knowledge obtained from the two main blocks of Southeast
Asia’s tropical rain forest”, i.e. mainland Southeast Asia with the Sunda Shelf, and the Sahul
Shelf. Thus, “it is important to ask whether these classifications, which are based on continental
vegetation formations, are appropriate for small-island ecosystems” (Monk et al. 1997, 188).**

The vegetation study carried out in Tioor and Rhun suggests that in both islands the original, climax
vegetation is lowland semi-evergreen forest, which in turn can be categorised along with topography
and the parent material, i.e. forests on ultrabasic, limestone and metamorphic rocks. This conclusion is
derived from the existence of certain tree species being found in evergreen and/or deciduous rain
forest (including pioneer species in secondary forest), such as Antocephalus chinensis, Alstonia spp.,

* This differentiation is particularly important for aseasonal montane forest formations, because in small island ecosystems
these forests can occur at much lower altitudes, from 500 m to 900 m above sea level, than in larger landmasses and
massifs (900 m to 1200 m above sea level), due to the so-called Massenerhebungseffekt in massifs (cf. Monk et al. 1997,
188 and 192). However, this reflection can be neglected for the island cases of Tioor and Rhun, which are both lower than
500 m above sea level.

46



Physical overview of Tioor and Rhun

Intsia bijuga, Paraserianthes falcataria, and Terminalia catappa. Secondary vegetation is mainly a
result of deforestation, but occasionally of natural disturbances, such as the degraded area around the
highest peak in Tioor, where Imparata cylindrica grassland, mixed with ferns and Pandanus species,
has developed since “times immemorial”.*’ In Tioor, much of the secondary vegetation is secondary
forest, due to the usual long fallow periods of shifting cultivation. Only in case of short fallow periods
and frequent burning, secondary vegetation has started to degrade, such as spots of Imparata
cylindrica. In Rhun, the area occupied by secondary vegetation, which consists most often of bush and
shrub associations, is limited, as most land is devoted to mixed gardens and permanent dry fields.

4.2.5 The coastal environment

General characteristics and functions of littoral ecosystems of tropical islands were discussed in Ch.
2.3.2. As these important ecosystems are present in both islands, the following description can be
restricted to specific local features, whereas the use of marine resources is the subject of Ch. 5.5.2.
Additionally, beach vegetation formations are briefly discussed. Ecosystems of minor importance for
the livelihood of the local population are just mentioned here: (1) nearshore submarine mountains,
where deep sea fish (mora) live in a depth of an estimated 150 m; (2) swamp forest in a boggy basin in
the north of Tioor (cf. Ch. 4.2.1); (3) estuaries of major streams in Tioor; (4) stream ecosystems,
where freshwater crustaceans live; (5) and the sea bird nesting island of Manukang (17 ha), 25 km
north of Rhun.

The coral reefs in Tioor and Rhun are fringing reefs, which closely follow the shoreline (see Map 1
and Map 2). They stretch into the sea in varying distances, with a maximum at Rhun’s northwest
coast, and Tioor’s east coast. There are narrow, and mostly shallow gaps between the reef and the
shoreline, where seagrass beds grow, and lagoons may form. In front of Rhun village a lagoon, as
deep as about 30 m, provides a natural harbour for small vessels being protected by the coral reef. The
islands of Baam and Uran are surrounded by large coral reefs, which equal (Baam) or by far exceed
(Uran) the respective island area. Naelaka Island is connected with the northeastern tip of Rhun Island
by the coral reef. Species of coral reef formers, seaweeds and seagrasses were not inventoried during
field work. Sutarna (1991), for instance, found 90 species of living corals within 15 zoological
families (e.g. Acroporidae, Poritidae) in the littoral of the inner Banda Islands. Mangroves are
restricted to Tioor Island, and are found in estuaries and along the seashore at the east coast. Two
species — Sonneratia alba and Avicennia marina — could be identified during field work (cf. Ch.
6.2.1).

Beach vegetation can be distinguished between (1) the Pes-caprae formation at sandy beaches, where
sand is being accumulated, with an open community of sand-binding and erosion-controlling herbs
and grasses (such as Ipomoea pes-caprae), and (2) beach forest (called Barringtonia formation) on
stable soils behind the Pes-caprae formation or on rocky beaches without sand deposits (cf. Monk et
al. 1997, 154-7). Both types occur in Tioor and Rhun.* Dominant tree species in beach forests are
Barringtonia spp., Calophyllum inophyllum, Cordia subcordata, Erythrina variegata, Hibiscus
tiliaceus, Inocarpus fagiferus, Pandanus spp., and Terminalia catappa. Seeds are dispersed by sea and
by bats. However, much of the beach forest was replaced by coconut tree gardens in Tioor. Some of
these tree species provide valuable timber for boat construction, such as Calophyllum inophyllum and
Cordia subcordata, and have been heavily exploited by the local population, especially in Rhun (cf.
Ch. 6.3.6).

4 Interviews with key informants and village leaders.

4 Pes-caprae formation is more common in Tioor, where most of the coast consists of sandy beaches, whereas in Rhun
cliffs are dominating.
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4.3 Summary

Geological conditions and seasonal climates have provided soils of good and medium quality. These
soils and sufficient precipitation are usually favourable conditions for the agricultural utilisation
potential. However, the unpredictable distribution of rainfall is the most important restriction on the
suitability for agriculture, and prolonged droughts have serious impacts on freshwater supply and
agricultural production. Worst affected is the uplifted coral island of Rhun, with no groundwater and a
hardly reachable Gijben-Hertzberg lens. In Tioor, steep and sloping terrain sets additional limits to
agriculture due to the high erosion potential. On top of this is the thin solum in certain places,
especially of the lithosols. High wind speeds, strong wave action, and volcanic activity (in Rhun) are
natural hazards for the communities, which are typical for small tropical islands. The biological
environment is characterised by a high bio-diversity, and partly high productivity as well. However, it
has come under pressure by human activities. Especially natural vegetation has been driven back to
make place for a man-made environment consisting of fields, tree gardens, and settlements. The man-
environment interactions in Tioor and Rhun will be of central concern in the following chapters.
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S. THE COMMUNITIES OF TIOOR AND RHUN

This chapter describes the historical, cultural, socio-economic, and institutional framework of the
communities of Tioor and Rhun. It is intended to include those factors which have an influence on
present land use and resource management, and which may limit or facilitate both the extension of
resource-caring land-use systems like agroforestry, and the construction of community-based resource
management plans.

5.1 Historical introduction

For the Banda Islands, numerous literature provides information on land use during the colonial
period. Compared with Banda, sources about history and former land-use systems in Tioor are hardly
available, so that information on this has been mainly drawn from interviews, and from the few travel
reports of the nineteenth century. Of further interest would be the land-use systems that were practised
in the Banda and Watubela Islands before the arrival of European conquerors and traders. However,
no extensive chronicles of the Portuguese, the first European power to arrive in Banda, bear witness to
this period.*” And Tioor was discovered by the Dutch more than a century later, in 1633 (Riedel 1886,
188).

Pre-colonial period

As Rhun and Tioor belong to the Spice Islands, their history and the genesis of land-use systems is
closely linked with the pre-colonial and colonial spice trade. In medieval times, Malayan traders
brought clove, nutmeg and mace to Java. Here Indian, Arabian and Chinese traders bought the
products. From about 1200 AD on, the spices were carried by Arabian traders from India via the
Arabian peninsula, the Gulf of Persia, and the Black Sea or Syria to Europe, where the spices
experienced a wider distribution for the first time (Warburg 1897, 35-43).* In 1500, the price of
nutmeg in Europe was ten times higher than in India (Burkill 1935, 1525). This gave a great incentive
to European powers to search for the legendary Spice Islands.

In 1512, the Portuguese Antonio de Abreu was the first European to reach the Banda Islands from the
Southeast Asian trading centre of Malacca (Hanna 1978, 7; Ropke 1982, 134). At that time, the
Islamic Bandanese had signed a treaty with the Sultans of Ambon, Tidore and Ternate. This
guaranteed a production monopoly on nutmeg for the Banda Islands, and on clove for the Sultanates.
As Warburg (1897, 67) points out, ‘the land on the Banda Islands was widely occupied by nutmeg
trees without being planted by anyone. These nutmeg forests belonged to the communities and were
not inherited. June and September were the months of harvest, and the one who picked most of the

47 As van Fraassen (1989, 8) puts it, “the quantity of Portuguese source material for the Ambonese islands ... compares

favourably with the scant 16th-century data we possess about the Banda Islands. The Portuguese purchased some nutmeg
and mace in Banda, so that they definitely had some contacts here. They never had a fort or any other kind of permanent
settlement here, however, and were unable to make any converts among the Muslim population of Banda. Accordingly
reports on the Banda Islands are lacking in the Portuguese sources.” Recently, field work for a doctoral thesis on historical
land use in the Banda Islands was carried out by a scholar of archaeology (Peter Lape), whose results contribute to an
understanding of pre-colonial land-use systems (see Lape 2000a, 2000b, and 2000c).
With regard to the Watubela Islands, a citation in a report of Bickmore (1868, 243) provides a hint to the insufficient
knowledge on these remote non-volcanic islands even in the nineteenth century: “On the island on Teor, or Tewer, in the
last of the (Matabello) group, there is a volcano [sic!] which suffered a great eruption in 1659”. See also Riedel (1886,
188) and his description of Tioor’s “vulkanischen oorsprong” (volcanic origin). Both authors apparently quote from
Valentijn’s “Oud en Nieuw Oost Indie”, published in 1724 — 26 (drawn from von Rosenberg 1865, 87).

In the fourth century AD, clove was quite well known in the Mediterranean (Burkill 1935, 961), whereas nutmeg and
mace were first mentioned in Europe, namely in Constantinople, only in 540 AD (Flach and Tjeenk Willink 1989, 193).
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nutmegs, had the greatest income’. Other sources state that property of nutmeg trees was in fact
communal, but usufructuary rights were passed on along genealogical lines (Leupe 1855, 80 — cited
from Loth 1996, 3; Villiers 1981, 729). Hanna (1978, 23) calculates about 500,000 nutmeg trees in
Banda in 1600. The islands were populated by some 15,000 inhabitants, and were governed by a
council of elders (orang kaya) whose decisions had to be approved by Islamic priests and free citizens.
Each community had certain sole rights (cf. Warburg 1897, 70) and was a member of one of two rival
alliances (van Martens 1889, 85).* On the contrary to other islands in Maluku, both Bandanese
alliances defended themselves jointly against external enemies (Warburg 1897, 69; Villiers 1981,
730).

Colonial period

The colonial era of the Banda Islands begins after the first circumnavigation of the globe (1519-22) by
Ferndo de Magalhdes™ and the accompanying chronicler Antonio Pigafetta. From 1522 onwards,
Portugal and Spain attempted to get control over the trade of nutmeg from Banda and clove from
Ternate, Tidore and Ambon. After the Spaniards retreated to the Philippines in 1529, the Portuguese
succeeded in holding a clove trade monopoly by taking advantage of the rivalry between the
Sultanates of Ternate and Tidore. In 1572, they were finally forced to retreat from Ternate, so that they
had left bases in Ambon and Tidore. In the Banda Islands, the Portuguese attempt to establish a
nutmeg trade monopoly failed, primarily because the Bandanese settled their internal differences again
(see above). Until the end of the sixteenth century the Portuguese could only participate in nutmeg
trading.

The situation abruptly changed in 1621, when the Dutch trading company VOC (Vereenigde
Oostindische Compagnie, established in 1602) conquered the Banda Islands (except Rhun), killing or
slaving a tremendous part of the Bandanese. An estimated 10,000 people escaped to Seram as well as
the Gorom, Watubela and Kei Islands, so that Banda was virtually wiped out of its indigenous
population.’’ In the following period, the VOC adopted the indigenous cultivation practice (Loth 1995,
23-4), increased production in the islands of Neira, Banda Besar, and Ay by removing a great part of
unproductive vegetation and propagating of nutmeg tree seedlings. This way a strict production
monopoly was established for nearly two centuries.”> The plantations (called perken) were leased in
hereditary leasehold to European immigrants (called perkeniers) who were mostly deserving soldiers
or servants of the VOC (Zimmermann 1988, 40). Plantation work was carried out by slaves, who were
caught by the VOC in the so-called hongi expeditions in surrounding islands, or were acquired from
regional slave markets. The more important purpose of the hongi expeditions, however, was the

" In Central Maluku there were two rival alliances in the sixteenth century: uli lima and uli siwa (cf. van Fraassen 1983, 5).

3 Magalhdes was a Portuguese sailing under Spanish flag, and was killed in the Philippines in 1521. His expedition was

brought to an end by his deputy J. S. Elcano (cf. Schmitt 1984, 186-210).

3! The first Dutch ships arrived in Banda in 1599. For more than two decades, the VOC repeatedly forced the Bandanese
authorities to sign treaties on a trading monopoly for the Dutch ships, which were all breached by the indigenous
population, however. To break the resistance of the Bandanese, the governor general of the VOC, Jan P. Coen, decided to
conquer Banda, leaving Rhun Island to the English (see e.g., Warburg 1897, 85-108; Hanna 1978; and Loth 1995, 16-21).
In the peace treaty of Breda, 1667, England abandoned Rhun, parts of the Guayana coast (presently called Surinam) and

several Caribbean islands to get all Dutch North American territories including Manhattan (Clark 1961, 68).

52 The clearing of bushes, shrubbery, and — in the eyes of the VOC — useless trees in the nutmeg forests of the three islands,

and the subsequent planting of nutmeg and protection tree seedlings, was a major difference to the indigenous cultivation
practice, which was based on the transplanting of naturally established nutmeg seedlings in a multispecific forest (Loth
1996). Details on the structure of a colonial nutmeg plantation are provided in Ch. 6.1.1. At the same time, a clove
production monopoly was set up in Ambon and the Lease Islands (Haruku, Saparua and Nusa Laut) (Paulus 1918, 457,
cited from Zimmermann 1988, 40).
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destruction of spice trees on other islands, in order to keep prices high by a restricted production.
Slave trade and hongi expeditions had a ruinous impact on the cultural landscape in Maluku, which
was prospering before the arrival of the VOC. For instance, sago trees, the life basis of the indigenous
population, were often destroyed to punish involved communities for ignoring the Dutch monopoly
(Reiner 1956, 108).

Tioor provides an example of the hongi events. According to Kolff (1840, 294), Anonymous (1881-
85, 15), and Riedel (1886, 190), the indigenous people of Tioor emigrated to Seram, Kasiui, and
Gorom in the seventeenth century. A legend that is being told by contemporary Tioorese describes this
emigration as a result of the marriage of the Tioorese king (raja) with a Bandanese princess, after
which Tioor Island had to be entirely delivered as the bride price to the immigrating Bandanese who
fled the Banda massacre of 1621 (cf. also Anonymous 1881-85, 30). In this period, all settlements
were situated in the mountains, probably to provide shelter from slave traders and in times of regional
wars, whereas the Bandanese founded settlements along the coast. During the VOC era, Tioor and
other Watubela Islands were several times called at by hongi expeditions. Riedel (1886, 190-1) and
Warburg (1897, 126) describe these events in Tioor in the seventeenth and eighteenth century.
According to both authors, Tioor was once famous for its abundance of nutmeg trees. A first
destruction of the trees was carried out in 1645 without any resistance of the population, but in 1656,
1659, 1660, and 1670 several Dutch soldiers were killed in the hongi expeditions to Tioor. Only in
1671, the Tioorese had to submit to the superior Dutch force, and were forced to plant coconut palms
and to deliver 4,000 cans of coconut oil per year for a payment of three stuiver per can (Warburg
1897, 126).53 In 1746, the Tioorese finally forced the VOC out of Tioor after an ambush on the small
garrison stationed in the island. Thereafter, the VOC had no longer contacts with the islanders.

The perkeniers in Banda could not gain much from the plantations, as they had to sell the harvest at
fixed and relatively low prices to the VOC, whose servants and shareholders got the bulk of the
profits. In case of violation, such as smuggling of nutmeg, other servants took the place of offending
perkeniers. Moreover, the perken were frequently damaged by earthquakes and volcanic eruptions. A
disastrous typhoon destroyed 95% of the nutmeg trees in 1778 (Hanna 1978, 89). At the end of the
eighteenth century, the perkeniers and the VOC were badly in debt. In 1798/99, the VOC had finally
gone bankrupt, their debts and plantations were being taken over by the Dutch Government.>* After
the bankruptcy of the VOC, the smuggling out of nutmeg seedlings and the successful establishment
of nutmeg plantations by England in its colonies (about 1810), and the end of slavery (1850), the
Dutch Government as the legal successor of the VOC finally abolished their unprofitable nutmeg and
clove monopolies in 1872. The perkeniers got the plantations in Neira, Banda Besar, and Ay as landed
property in 1824, whereas further plantations in hereditary leasehold were established in Rhun and
Hatta in the beginning of 1874 (Warburg 1897, 153).

In the nineteenth century, a second immigration to Tioor took place, as some people from the Kei
Islands settled on the island. In addition, people from the Onin peninsula in Irian Jaya were brought in
as slaves. At the end of the nineteenth century there were two settlements in Tioor — Rumoi and
Rumalusi — with an estimated 250 inhabitants, who lived off sago and tubers (Anonymous 1881-85, 1
and 15). Riedel (1886, 189 and 192a) mentions also Luturleen, a settlement at the east coast. The
Tioorese had cultivated various tree species, which were also cut down in a specific number to

3 A can (kan) is an old Dutch liquid measure and amounts to 1.212 litre (1 kan = 2 pintje; cf. Boekenoogen and van Lessen
1931, 1927; Kahnt and Knorr 1987, 226). In the late seventeenth century, the price of 1 Amsterdam pound (equivalent to
0.4941 kg) of nutmeg amounted to 3.25 florin (or 65 stuiver) in the Netherlands (Warburg 1897, 141-2).

% Reasons for the insolvency were among others: high dividends for the shareholders; high costs for maintaining the
monopoly; corruption and illegal trading practices by servants of the VOC (Warburg 1897, 136-144).
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represent a symbolic burial object of a deceased (Riedel 1886, 211; Kdrner 1936, 52): Areca catechu
(5 trees), Canarium sp. (4 trees), Inocarpus edulis (6 trees), Artocarpus altilis (2 trees), Gnetum
gnemon (5 trees), Artocarpus integer (2 trees), Cocos nucifera (6 trees), and Musa L. (1 tree).

In Banda, the exports of nutmeg and mace decreased dramatically during the world recession of the
1930s, as well as the income of the contracted workers (Zimmermann 1988, 41), who had immigrated
from Java, Southeast Sulawesi, and South Maluku.

Post-colonial period

The Japanese occupation during World War II (WW II) marks a turning point in both Bandanese
history, and in Bandanese land use. As exports to the occupied Netherlands were interrupted, and the
import of food was hindered by a blockade of the Allies (Australia and the USA), the Bandanese
people had to grow staple food-crops like cassava on small plots (0.1 to 0.2 ha each). The controlled
clearing of these plots was ordered by the Japanese military administration and led to the destruction
of some 20,000 nutmeg trees (or 5% of pre-WW II level) and hundreds of protection trees.
Propagation material was taken from Gunung Api, where Butonese immigrants had already cultivated
cassava before WW II (Burger 1912, 15). Additionally, sago flour was bartered with fish in Seram,
and traded in with canoes and boats.

After WW 11, some perkeniers came back to the Banda Islands and tried to rehabilitate their perken.
But in 1958, the Indonesian President Soekarno nationalised all Dutch plantations in Indonesia (cf.
Wilkens 1974), which were taken over by state enterprises. In Banda, the PPN (Centre for National
Government Estates) got the former land property plantations in Neira, Banda Besar and Ay, whereas
the PPD (Centre for Regency Government Estates) was put in charge of the former hereditary
leasehold plantations in Rhun and Hatta. From then on, the land and all trees have belonged to the
Government. Cultivation was practised like during the Dutch era, except that the number of protection
trees was reduced to some 75%. The unfavourable world market situation for nutmeg and a ruinous
economic policy of the young Indonesian Government caused plantation work to be less important,
while the Bandanese people began to extend the cultivation of cassava. With the reorientation of the
economic policy after 1966, the state enterprises were reorganised, managed by army generals and
renamed: the PPN to PNP XXVIII, and the PPD to Prajakarya. However, corruption, low world
market prices, smuggle of nutmegs, and the land-use change resulted in a continuing decline of the
nutmeg culture (see Ch. 6.4.2). In 1987, the state enterprises had gone bankrupt. An effort by the
private enterprise PT Perkebunan Pala Banda (1987 to 1990) to make profit from the run-down
plantations was also not successful. In the long run, the plantation enterprises could not guarantee a
socio-economic development of the Bandanese people (Stubenvoll 1994, 44-9).

Unlike Banda, where the Japanese occupation during WW II and the post-colonial plantation
enterprises had a great influence on the land-use pattern, Tioor’s settlement structure and land use was
more affected by immigrants, who came to Tioor from different parts of the Indonesian archipelago
during the twentieth century. In the very late days of the Dutch colonial era, and in the 1940s and
1950s, people from the nearby islands of Kur, Kaimear, Manawoka and Gorom established further
settlements there (Tab. 5.1), and obtained land tenure on a part of the main island (Fig. 5.1d). And in
the early 1970s, men from Flores immigrated to Tioor for seasonal work in the coconut tree gardens of
the Tioorese. Some of them married a Tioorese, and have settled down in Tioor. Until the 1950s, the
main economic activities of the Tioorese were seasonally performed in other islands, such as turtle-
hunting in Kur, machete-forging in Seram and Gorom, and sago-processing in Seram.
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5.2 Settlements, village administration and infrastructure

Tioor is part of the administrative district (kecamatan)® Seram Timur, and has a distance of 130 km to
the district’s main town Geser. The village is divided into five communities (dusun),’® each
comprising of several settlements and hamlets (kampung) (Tab. 5.1; Map 1 and Maps 6.1 to 6.3). The
society of Tioor is ethnically heterogeneous’ due to several waves of increased immigration, as
previously described. In 1922, there were 262 inhabitants in Tioor (Sachse 1922, 202), while in 1997
the island was populated by 1,580 inhabitants (66 inhabitants/km?).” This is equivalent to an annual
population growth of 2.48% since 1922.

Table 5.1:  Communities of Tioor village, and origin of their inhabitants
Origin of inhabitants . ) No. of No. of
Tioor, | Irian Kei Kur Kaimear Manawoka, Flores | households | inhabitants
Community | Settlements Banda | Jaya ! Gorom
(Dusun) (Kampung) (1997) (1997)
i Rumoi 3 X x) 48 177
Rumoi
Duryar X (x) x) 17 91
1C Kerker X (x) (x) 21 120
Kerkar
Kar X x) 48 223
2 Kelvow, Nama X 71 353
Kelvow
Wertac (x) X (x) 21 123
L tiny,
: aganymatiny. . 39 1
awa, Lapang
Wermai— Tengah X (x) 9 26
tengah
Wermaf X (x) 11 29
Baru, Mamur X (x) 50 191
1c Rumalusi 3 X () 18 69
Rumalusi ™ | e X ) ) 8 36
Period of immigration 1621 19th since | 1900 till | 1950s & 1940s & 1970s
century | 1850 1950 1960s 1950s
Sum TIOOR 361 1,580
Notes: 1 Christian community (C: Catholics; P: Protestants);
2 Moslem community;
3 Settlements in Tioor before 1890;
X Majority of population; (x) Minority of population.
Sources: Mapping and interviews with village leaders (Stubenvoll 1997).

Two other islands are under traditional control of Tioor (Fig. 4.2 and Fig. 5.1a). One of which is Uran,
a tiny, low-lying coral island (some 20 ha) with an extended coral reef (about 8 km?), 11 km to the east
of Tioor. The other is Baam, an uplifted coral island with elevations up to 80 m above sea level, 10 km
to the north of Tioor. The southern part of Baam (Baam kecil) is under traditional control of Tioor,
whereas the northern part (Baam besar) traditionally belongs to the village of Tameer Warat in Kasiui
Island. Baam besar and Baam kecil were formerly two separated islands, connected by the coral reef

35 Maluku province is administratively divided into four regencies (kabupaten) and its provincial capital, the municipality

(kota madya) of Ambon. Kabupaten Maluku Tengah (Central Maluku; administration centre Masohi) in turn is subdivided

into 18 districts (kecamatan), including Kecamatan Seram Timur and Kecamatan Banda.

%% The expression dusun is used both for tree gardens and for the communities in Tioor.

37 Ethnic classification of Tioor’s present population poses considerable difficulties. For instance, the identified original

ethnic groups have frequently intermarried during the centuries, so that heterogenousy has become a relative idea.
3% Tioor Island had 200 inhabitants in 1872 (Lans 1872, Bijlage le), and 258 inhabitants in 1882 (Riedel 1886, 189).
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(Sachse 1922, 21). Although the land area of Baam Island (some 120 ha) is divided between Tioor and
Tameer Warat, both villages have traditional fishing rights all over the island’s coral reef (Fig. 5.1a).

Rhun is part of Kecamatan Banda, at a distance of 25 km to the main town Banda Neira (Fig. 4.2).
Rhun is divided into three neighbourhoods (rukun tetangga, RT), and has a total population of 1,290
inhabitants (1996; 277 inhabitants/km?) in 330 households. The society of Rhun is relatively ethnically
homogenous. The people are descendants of plantation workers, who for the majority were
immigrating from Southeast Sulawesi (Buton, Tukang Besi Islands), or sometimes from Java and
Southeast Maluku. This started in 1874, when the Dutch planted the first nutmeg trees in Rhun. After
the Indonesian independence, immigration continued, although to a lesser degree. In the 1980s, some
twenty households took part in an intra-provincial transmigration to Seram. In 1950, there were 600
residents in Rhun, which is equivalent to an annual population growth of 1,68% until 1996.% In both
Tioor and Rhun, around 35% of the population is younger than 15 years. The tiny coral island of
Naelaka (approximately 2 ha) is situated within the administrative border of Rhun.

With the Government Act No0.5/1979 on village administration all autonomous organisations of any
local community have been united into a single agency, which is composed of 9 to 15 prominent
village leaders. This agency carries the title “Village Deliberation Council’ (lembaga musyawarah
desa, LMD), and includes bodies such as the customary council and village committees. This act did
not only standardise the administrative structure in Indonesia, but also dissolved customary leadership,
thus weakening traditional resource management systems (cf. Sirait et al. 1994, 413). Theoretically,
the LMD makes decisions in concurrence with the village head (kepala desa). Additionally, a Village
Development Council LKMD (lembaga ketahanan masyarakat desa) has been formed ... whose task
is to promote social-economic conditions such that the village becomes a viable rural community”
(GOI 1997, 51). Actually, members of both LMD and LKMD are appointed and led by the village
head, who is assisted by a secretary and supervised directly by the heads of the district (camar) and of
the regency (bupati). Although the kepala desa is elected by the village’s adult population for a eight
years term, the candidates have to be selected and approved by the camat and the bupati before the
election. After the election the candidate is then appointed by the bupati on behalf of the provincial
governor (Topatimasang 1997).

Additionally, each of the five communities (dusun) in Tioor, and each of the three neighbourhoods
(RT) in Rhun, is headed by a kepala dusun (community head) or a kepala RT, respectively, who are
representing the kepala desa at community (neighbourhood) level. A military person, usually a
sergeant, is appointed as the babinsa (bintara pembina desa = petty officer for village supervision and
law enforcement) to watch over the village head, thus being practically the “real ruler of the village”
(Topatimasang 1997).

The village budget depends on several financial sources (GOI 1988, 331-347; GOI 1997, 51-2):

(1) the annual budget allocation from the Central Government by presidential instruction (/npres), for
communication, village co-operatives, social affairs, elementary schools, basic health centres, and
family welfare promotion PKK (pembinaan kesejahteraan keluarga);

(2) taxes and rates collected by the village with the approval of the Government at regency level; and

(3) emergency funds in case of natural calamities such as the devastating storm in Tioor in 1996.

% In 1840, Rhun Island had 42 inhabitants (de Steurs 1843). Another source (van Martens 1889, 86) states, however, that the
uninhabited island of Rhun was often visited by fishermen.
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The Indonesian Government launched the IDT (Inpres Desa Tertinggal) development programme for
a total of 20,633 least-developed villages all over Indonesia during the sixth five year development
plan (Repelita VI, 1994-1999) (GOI 1993; GOI 1997, 52). In both Rhun and Tioor, IDT spent Rp. 60
million each, distributed evenly over three periods in 1994 until 1996. Poor families, forming co-
operative-like IDT groups, have been the target group of IDT. Funds were delivered after an
evaluation of planned activities by the village head in consultation with the LKMD, the PKK, and after
an approval by the Government at regency level (GOI 1993, 13). IDT funds are actually interest-free
credits, since they should be reinvested through production. Surpluses should repay other IDT groups
at a later stage, so that all poor families would benefit from this programme. Three IDT groups in
Rhun are still operating in fishery.®” In Tioor, the IDT fishery group in Mamur is strictly organised and
supervised by the Islamic leader (imam) and one of two IDT groups still functioning — the other is an
agricultural group in Kar — whereas the other thirteen IDT groups [fishery (4 groups), agriculture (6),
and forging (3)] collapsed due to embezzlement of a part of the funds by IDT chairmen and treasurers,
consumption of remaining capital by members, and unprofitable activities. Corruption has had a
serious impact on social life in Rumoi, and on the construction of the community-based resource
management plan (cf. Ch. 8.2.4).

The infrastructure of both villages has been set up with Government funds. It is supplemented by
facilities of non-governmental organisations and of individuals. An example is the primary schools in
Tioor (two from the Government, two from Christian foundations, one from an Islamic foundation)
and in Rhun (two from the Government, one from an Islamic foundation).

Since 1994, a passenger ship of the provincial shipping line Perintis is anchoring every ten days at
Tioor’s coast, going either to Ambon (via Geser) or to Saumlaki (Yamdena Island; via Tual, and
Dobo). The only other possibility to come to or leave Tioor is to charter a longboat with an outboard
motor. Private motorised ships of ethnic Chinese and Butonese traders are only transporting goods and
agricultural products. In Rhun, private motorised ships (perahu motor) of some Rhunese stop almost
daily, except during times of strong wind. These ships conduct the bulk of the trade between Ambon
and Banda, and also take passengers. Banda Neira is connected with Ambon by a small aeroplane
three times a week since 1982. Additionally, four passenger ships stop in Banda Neira port: two
Perintis ships, and two ships of the national shipping line Pelni (the first since 1993, the second since
1997). The village heads of Tioor and Rhun have small radio sets with energy from solar power and
can communicate with Government radio stations in Ambon and Banda Neira, respectively. One
ethnic Chinese trader in Tioor uses his radio set for communication with his motorised ships, and also
with the Perintis ship.

A public health station (puskesmas pembantu) in each village supplies the islanders with basic medical
treatment. The physician in Tioor is often absent for several months in a row, so that people rely on
traditional medicine, i.e. medicine collected from naturally established as well as cultivated medicinal
plant species (cf. App. 1.6). In Rhun, medical service is better, not only due to a better sense of
responsibility on the part of the physician,” but also as medicine can be adequately stored. The health
station is equipped with a refrigerator, run by solar power.”> Governmental programmes include family

5 In Rhun, each group received 20 million Rupiah, in Tioor’s dispersed settlements 4 million Rupiah.

1 Civil servants, such as the medical staff, have to look for other income sources as well, as their salaries are insufficient to

guarantee a secured livelihood. This may include activities outside the village where they serve, especially in their home
villages, in order to secure the co-operation and the care they will need after their retirement. In this study, it is not
intended to provide a detailed account on the role of civil servants in Maluku, as this is well furnished for example by

Benda-Beckmann and Benda-Beckmann 1996.

62 Additionally, the hospital in Banda Neira is relatively close to Rhun. To reach the nearest hospital people in Tioor would

have to go to Tual.
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planning (KB) and polio vaccination. The latter was carried out in both villages in 1996, whereas KB
is somewhat successful only in Rhun.

In Tioor, drinking water is provided by streams, either collected directly with canisters or, in the case
of Kelvow, Kerker and Rumalusi, by the use of communal (swadaya masyarakat) bamboo and plastic
water conduits from the stream to the settlement. Rumoi and Duryar are supplied with fresh water via
a plastic water conduit constructed under a governmental project in 1997. The community of Rhun
depends completely on rain water, which is collected in private water tanks by each household. All
public water tanks are out of order, because they were badly managed and not repaired. In case of
water shortage during prolonged droughts, the households have to take water in canisters from Neira.
Most of the electricity is generated by privately owned Diesel engines. Solar power is restricted to the
already described uses (radio stations, health station in Rhun). Since 1995, Rhun village is protected
from storm-driven waves by a concrete dam (3 m high, 400 m long) (cf. Map 6.4).

5.3 Social organisation

The three main elements of social organisation — household, family, and clan — have to be differently
considered in both islands, when dealing with their implications for traditional law, institutions, land
use and resource management in later chapters. In the following, some basic ideas are outlined.

(1) The couple and their children form the nuclear family or household: As the household head, the
man represents the household externally. Division of labour between husband and wife is clearly
defined — although it is not rigidly practised, especially when one partner is absent or incapable of
performing his/her tasks, and the children are unable to assist yet. The man’s tasks usually include
fishing, earning money, or house building. The woman is mainly responsible for housekeeping.
Agriculture is performed by both, but also with different, individual responsibilities (cf. Ch. 6.3).
A young couple lives in the house of the man’s parents until they are able to afford the
construction of a house on their own. The house is a status symbol in the community, so that a
great part of the cash income is reserved for buying modern building materials such as cement,
corrugated iron, and high quality timber. The construction method of a house is one indicator of
the household’s income, and has been included in the maps of the settlements (Maps 6). In Rhun,
the costs of constructing a house are higher, because it additionally needs a water tank of about 10
m? for rain water storage.”

(2) The family (keluarga), which is defined here as all households of relatives to the third degree of
relationship: In some Tioorese settlements, and in Rhun, clans are not represented. The family and
the household are then the only elements of social organisation. The society of the settlements
Mamur and Baru, for instance, are made up of nine families, and fifty households, which originate
from Kaimear Island. In Rhun, the family is relevant in the few cases of a cultivation of commonly
held fields (Ch. 5.4.3; Ch. 6.5.1).

(3) The clan (marga), or kinship group, i.e. all households in blood relation: In Tioor, five original
clans exist — Kolatlena, Kolatfeka, Rumakilrat, Rumagiar, and Rumatora — each with a patrilinear
common ancestor, and an exogamous clan system. The Rumakilrat, literally meaning ‘the king
stops there’ (‘raja singgah disitu’), are the descendants of the Tioorese raja who married a
Bandanese princess in the seventeenth century (cf. Ch. 5.1). Interestingly, an outsider can become
a member of the clan even without marriage, nor without any blood relation to it. To be sure, this

63 Average costs are some 1.5 to 2 million Rupiah for a simple house built with modern building materials.
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is made by definition, and important for the pela institution (cf. Ch. 5.4.2); it also happens out of
hospitality.**

Overall, the society in both villages is relatively egalitarian like in other Central Maluku societies
(Topatimasang 1997), and characterised by strong family ties due to the dominance of marriages with
partners of the respective community. This is also true in Tioor, despite the ethnically heterogeneous
society. The phenomena of strong family ties is somewhat diminishing, however, partly as a
consequence of people’s mobility. One could expect a great social cohesion, which should strengthen
the respective communities. But this is only valid in Tioor (and mostly dominating in the settlement of
Mamur), where kinship considerations are in most cases as relevant as household matters for the
decision-making. On the other hand, the nuclear family (household) is the leading element of social
organisation in Rhun, whereas the extended family plays only a minor role.®’

Like the household, each family and clan has a head. Actually, it is difficult to exactly define ‘clan’
and to draw a clear dividing line between ‘family’ and ‘clan’,®® but both categories have implications
for the social security arrangements and traditional law (adaf). Thus, an understanding of traditional
law is essential to delve further into social organisations.

5.4 Traditional law (adaft)

5.4.1 Whatis adat?

As Monk et al. (1997, 525) put it, a definition of adat “overlaps both a moral or ethical code and a
legal system”. Adat “included everything we call law nowadays; and it went much further than law in
determining the needs and the actions of the individuals and the community. It ordained the
ceremonies of marriage, birth, and death, the times and the methods of sowing rice, building a house,
praying for rain, and many other things. Economics, politics, and the arts all came within its sphere.
Indeed, from one point of view, adat was simply a social expression of the community religion, in as
much as it was not a human creation, and in its exercise men were still constantly watched over by the
spirits and supernatural powers ruling the community” (Alisjahbana 1969, cited from Monk et al.
1997, 525-6). As it is not the scope of this study to provide a full account of adat in the two societies
in accordance with this definition, there remain three issues, which have to be considered as relevant
for the discussion of resource management, land use and agroforestry systems.®’

The first question is, if adat and its institutions either would persist or would weaken in a society
being influenced by any developments being brought to and experienced by the local people. For
them, adat is a heritage of their ancestors. As the society develops the local people’s perspective
underlies permanent change, and this will ultimately influence and change the adat system. On more
isolated islands, such as Tioor, the pressures to adat from external forces and developments have been

% Even the author was offered to become a member of the Kolatlena clan in Tioor.

5 An interviewed household in Rhun stated: “Any co-operation among carpenters would be good, because then expensive

tools could be bought. But in Rhun this is extremely difficult, because it is a society in which everybody lives on his own.”
The different importance of household, family and clan in Tioor and Rhun is also expressed by the surname of an
individual: In Rhun, the surname is taken from the father’s prename to which the Butonese prefix La- (for a male), or Wa-

(for a female) is added. In Tioor, a child’s surname is taken from the father’s surname, representing the name of the clan.

5 According to Monk et al. (1997, 480) the “terms are defined differently in specific anthropological studies, and hence

cause great controversy”. For instance, in Rumoi community, the clans are even associated to a ‘big family’ (margafam,
soa). As the division between ‘family’ and ‘clan’ is not clear, the used definitions have be regarded as a tool to facilitate

the analysis of this study.

87 The historical development and the ethical realm of adat are not discussed.
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far less than on islands which have been part of the global economy for centuries, such as Banda.
Indeed, Tioor’s adat has been rather persistent, although the importance and influence of the market
economy and the Indonesian political system has increased during the last two or three decades. On
the Banda Islands, indigenous adat disappeared with the Dutch conquest in 1621, whereas the adat
system of the immigrating people has been permanently influenced and weakened during more than
three centuries of colonial nutmeg production and world trade.

The second question is, how adat has influenced land use and environmental management through the
centuries. The answer will contribute to an understanding of present land-use patterns.

The third issue refers to the question, if existing adat could help accept strategies for sustainable land
use and resource management. Or more specifically, questions like: What kind of strategies could be
successfully designed? What kind of organisations can impose institutional arrangements and
regulations? How are people perceiving environmental problems and could accept changes in
environmental management and land use?

The following paragraphs will focus on the first two issues, especially with regard to three realms: (1)
aspects of adat in both societies that are important for present land use and environmental
management; (2) the role of adat in developing Indonesia; and (3) the contradiction between adat and
the national legislation. The third issue is relevant in Ch. 8, in which strategic options of sustainable
land use and resource management will be discussed.

5.4.2 Traditional organisations and institutions

Besides the formal organisations of the village administration (cf. Ch. 5.2), several traditional,
informal and religious organisations exist in the communities of Tioor and Rhun. There are four
reasons for this:

(1) Most of the traditional organisations have evolved over a long time, some of them for centuries,
and are therefore tightly anchored in the traditional understanding of the society, despite the
somewhat artificial creation of the village administration.

(2) The formal village administration is not capable of carrying out all development activities
sufficiently, and cannot provide social security at a reasonable level in both villages. Thus,
informal organisations can be seen as essential to fill these gaps. This fact can also be conversely
interpreted, as informal organisations have already existed before the creation of the village
administration which has taken over only a part of the functions of the former.

(3) Religious organisations are also participating in village development.

(4) Members of the village administration and civil servants from other villages (e.g., teachers) are
part of the traditional society and depend on the traditional social security system of the village
(cf. e.g., Benda-Beckmann and Benda-Beckmann 1996). Despite the clearly defined division
between formal and informal organisations, decisions made by the village administration are
strongly influenced by adat, kinship considerations and traditional values.

It is beyond the scope of this study to treat all organisations in detail, so that just the most important
ones are described by focusing on the organisations on the one hand, and on the institutional
arrangements of the society on the other hand. A couple of organisations and institutions being
relevant for agriculture, land use, and land-use planning will be again picked up in later chapters. An
overview about differences of traditional organisations and institutions between Tioor and Rhun is
provided in Tab. 5.2 at the end of this chapter.
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Customary organisations

Before the formation of the village administration in 1979, Tioor was governed by the raja (presently
the village head) who was advised by an adat council (sanere). Both were being solely accountable to
the community, and responsible for internal affairs, as well as cultivating good relationships with
nearby islands. All clan leaders (kepala marga) and elected representatives of clan associations
(kepala soa) were members of the sanere. These figures still exist in Tioor, although they are presently
united in the Village Deliberation Council (LMD), and thus also being accountable to the Government.
The traditional role of the sanere has most obviously persisted in the form of the adat court, who is a
high authority and often more important in regulating disputes and in judging violations than the
official jurisdiction.”® The kepala adat (adat head) is another traditional, still existing duty, whose task
is to monitor and preserve the society’s traditions and communal ceremonies. In Tioor, he is neither a
member of the LMD, nor the Village Development Council (LKMD).

Although certain regulations (e.g., land tenure) and communal ceremonies are performed according to
Butonese adat, real adat organisations are not existing in Rhun. This has two reasons. Firstly, the new
society of contracted workers, who left their homelands (Southeast Sulawesi) in the nineteenth
century, was ethnically relatively homogeneous, being dependent on plantation enterprises and
politics. As plantation work dominated the daily routine, and as economic and cultural influences were
brought along by the long-lasting integration into the global economy, the immigrated society faced
difficulties to preserve functioning adat. Secondly, as a consequence, religious organisations have
taken over the part of adat organisations. Thus, the religious leaders of the Rhunese society play a
crucial role in safeguarding traditional values.

Religious and self-help organisations

One of the principles of the nation’s ideology of Pancasila® is that all people in Indonesia have to
follow one of the religions: Islam, Christianity, Hinduism or Buddhism. The people of Tioor and Rhun
are either Moslems or Christians. In Tioor, both confessions are of nearly equal importance (Moslems
55%, Roman Catholics and Protestants 45%), whereas Islam is the dominant religion in Rhun (98%,
Protestants 2%). However, traditional beliefs are still important, especially in Tioor, despite the
religious affiliation. After first verifiable conversions of some Tioorese in the 1890s (le Cocq
d’Armandville, 1894 and 1898), missionaries successfully brought Christianity to Tioor in the 1920s
and 1930s, where the people had lived in animism. Interesting is the question, how the Tioorese lost
their affiliation to Islam, as the Bandanese refugees of 1621 were Islamic. According to informants,
the descendants of these refugees turned their back on Islam, when they were not allowed to
participate in an Islamic ceremony in Kur Island.” Islam in contemporary Tioor was brought along by
immigrants from Gorom, Kur, and Kaimear, beginning in the early twentieth century. In Rhun,
descendants of immigrants from Southeast Maluku are Protestants, whereas those from Southeast
Sulawesi are Moslems.

Religion has an influence on environmental management, institutions, traditional jurisdiction, and land
tenure. The very influential and highly respected religious leaders (kepala agama) are usually
members of their society, except the two Catholic priests of Rumalusi and Kerkar, and the Protestant

5% Examples of adat hearings, which most often concern the regulation of land-use disputes, are given in Ch. 6.3.2.

5 Pancasila (‘five principles’) is laid down in the 1945 constitution. The five principles are: “belief in one supreme God;
justice and civility among peoples; the unity of Indonesia; democracy through deliberation and consensus among
representatives; social justice for all” (Indonesia Source Book, National Development Information Office, Jakarta: 1992,
13; cited from Schwarz 1994, 10). See Schwarz (1994, 47) for a critique of Pancasila.

7 Like with other legends, there are no indications of this by historical sources such as travel reports.
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clergyman of Rumoi, who originate from Seram, and Ambon, respectively. Besides the religious
activities such as praying, all kepala agama (the Islamic imam, the Catholic pastor and the Protestant
pendeta) are organising several groups (including women and youth groups) for economic activities
(e.g., land use).

The main purpose of self-help groups is to commonly carry out economic activities. Examples
include: female rotational saving and credit groups; male groups for fishing, machete-forging, and
boat construc-tion; and agricultural groups. The principal labour systems of self-help and religious
groups are touched on in the following.

Group labour systems

Group labour systems are either of temporary or permanent character. Kerja masohi (or gotong royong
in Rhun) refers to a temporarily limited self-help organisation of common labour with reciprocal
character. It is deployed for all kinds of labour that require several individuals. Its most common use is
for farming activities (clearing land, cultivating dry fields), but also extends to house construction and
ritual purposes such as burials. The person who calls for kerja masohi provides food, coffee, tobacco
and the like until the end of the activities in the afternoon of the same day. As common elsewhere in
Indonesia (cf. Werner 1998), the same person is obliged to help the members of the group later on,
whenever they need help.

Permanent groups are of three different kinds: self-help, religious and formal groups of the IDT
programme. A permanent group (kelompok tetap) is restricted to its original members and is less
flexible than temporary kerja masohi groups, but activities can span over a period of several days. In
the agricultural sector, self-help and formal IDT groups commonly hold a field and equally share
resource input (labour, capital) and output (yields). Each individual is responsible for self-catering. In
Tioor, members of a Christian group (kelompok gereja) organise work in the same way as kerja
masohi, but in addition to catering, the family that calls on help to work pays a fee of Rp. 7,500 to the
church (gereja). Actually, this money is cumulatively saved by the individual family for usage later on
in case of urgency.

Traditional intervillage co-operation (pela)

Pela refers to a traditional co-operation between two villages, confirmed by solemn oath, making the
inhabitants of the related villages “bloodbrothers”.”' The pela ceremony is a requirement for the pela
alliance. For example: Village A is in a pela relationship with the villages B and C; then, the villages
B and C are not in a pela relationship unless establishing themselves pela and confirming it by the
pela oath. To be sure, pela is a different form of co-operation than the two rival alliances of the 16th
century, uli lima and uli siwa (cf. footnote 49), although the existence of pela can be traced back to
this period and even earlier (Bartels 1977, 34-114). The situations in which pela alliances were
established were manifold: in times of war, head-hunting, migration, flight, and natural disasters, or
for reasons of friendship and economic advantages. In some cases, pela resulted as a post-war peace
treaty among the villages (pela tumpah darah) (Bartels 1977, 182; Topatimasang 1997). The main
principles underlying pela are (Stresemann 1923, 415; Bartels 1977, 29; Topatimasang 1997):

(1) villages of a pela alliance assist each other in times of natural calamities or war;

(2) if requested, one village has to assist the other pela village in the realisation of community
projects;

"' The ceremony of establishing the pela alliance is described by Stresemann (1923, 416-7). A comprehensive discussion on
pela is provided in the thesis by Bartels 1977.
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(3) visitors of a pela related village have got the right to take and consume food free of charge,
especially agricultural products, chicken, and fish;”?

(4) as pela is considered as blood relationship and intermarriage between pela partners as a sinful
incest, members of two pela villages must not marry; and

(5) different religions or geographical isolation are not obstacles for a pela alliance.

Thus, pela acts as a counterforce to social fragmentation (Bartels 1977, 28), helps to avoid inter-
religiously motivated clashes, and “has institutionalised an adequate form of territorial conflict or
dispute resolution” (Topatimasang 1997). The fact that pela has survived almost four centuries of
colonial history and modern development underlines its flexibility and adaptability (Bartels 1977, 28-
31). It is still the most significant fundamental of traditional intervillage co-operation in Central and
South Maluku, and is even practised — especially the ban on intermarriage — by the Moluccan
immigrants in the Netherlands (Prins 1977, 39).

Tioor has pela alliances with several villages in Seram, Kei, Tayandu, Watubela, and Kasiui, probably
dating back to pre-colonial wars (interviews with villagers) and to the hongi period. Although pela is
regarded as an enduring and inviolable brotherhood (Bartels 1977, 29), a pela alliance can also be
broken. For instance, Tioor refused to give evidence in a territorial dispute between Tameer Warat and
the settlement of Guliar in Amarlaut (all on Kasiui Island) in 1985, because it had a pela alliance with
both villages. As a result, Tameer Warat lost some hectares of traditional territory to Guliar within the
scope of the administrational village boundary assessment, and broke the pela relationship with Tioor.
Rhun has no pela alliances, because it was founded in the late nineteenth century, and is thus of a too
recent origin for any pela establishment.

Traditional resource management (sasi)

Another traditional institution in Maluku is sasi, which has experienced considerable change over the
past four centuries. It has become an example of a traditional way of environmental management,
rediscovered by the scientific and political community since the phrase ‘sustainable development’ has
been put on their agenda, and pressures towards resource-caring development have increased (Benda-
Beckmann et al. 1995, 2 and 5). Sasi, in its main purpose, generally refers to the sustainable
management of a natural (terrestrial or marine) resource through the ban of its use during a defined
period of time. A sasi ban can be also imposed on certain areas, such as forests and parts of the coastal
littoral, where conversion of any resource is a strict taboo for a period of time. Such a taboo or ban is
publicly announced and marked with symbolic sasi signs. As sasi is temporarily limited, its lifting is
called buka sasi (‘opening sasi’), which in turn is again publicly announced by a ceremony and by
removing the sasi signs until the ban is renewed by tutup sasi (‘closing sasi’). In this way, sasi is a
periodic “prohibition on the harvesting of specified domesticated and non-domesticated resources”
(Ellen 1978, 232). Accordingly, sasi is further characterised by adding the name of the location where
it comes into effect: sasi laut (in the littoral of the sea), sasi kali (in rivers and streams), sasi hutan (on
land), and sasi pantai (on the shore).

Sasi includes other purposes than sustainable resource management as well. This is includes such
issues as: crime prevention (e.g., theft of products); equal resource distribution; strengthening the

2 “In theory, a visiting pela partner can take not only land products without consent but he can ask for anything he likes
without fear of refusal. However, an unwritten code of ethics has developed in the Central Moluccas which limits the
things one can take without permission to agricultural goods and those that one can request to small objects of little

monetary or sentimental value which are easily replaceable. Nobody will ask for someone’s cows, goats or pigs ...
(Bartels 1977, 211).
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rights of elderly and women;” increasing the quantity and quality of harvested products; increasing
the income of the community; strengthening traditional institutions and traditional communal rights
over the community territory; and strengthening the relation between people, nature, god, spirits and
the ancestors (Benda-Beckmann et al. 1995, 6-7; Pannell 1997; interviews with villagers). The
ecological, economic, social, institutional and ritual purposes have been “‘packaged’ in historically
specific and changing combinations” (Benda-Beckmann et al. 1995, 7) and are also correlated to the
various types of sasi (interviews with villagers; cf. Monk et al. 1997, 537-9):

(1) Communal sasi (sasi umum) is imposed by the village head and policed by the kewang (the
guardians of the land and the sea), and affects all individuals of the community. Offenders, who
break sasi umum, are facing a defined sanction or a fine imposed by the adat council, either in
form of a cash payment, public work, or public humiliation. Outsiders are also prohibited to break
sasi umum and face heavier penalties than locals.

(2) Sold or auctioned sasi (sasi bablian, sasi lelang) are commercialised types of communal sasi, in
which the adat council sells or auctions off to one or more individuals either the exploitation right
of the coming buka sasi, or the exclusive right to buy products being collected by the villagers
during buka sasi at a fixed price. The exact arrangement of rights and prices is included in the
negotiation (cf. e.g., Pannell 1997, 295-7). When the ban is due to be renewed the buyer of sasi
bablian/lelang has to pay an additional fee for tutup sasi (interviews with village leaders).

(3) Individual sasi (sasi pribadi) on certain tree products is announced by an individual with a
prohibitory sign, such as a coconut palm leave tied around a coconut tree, and protects these
resources of his individual property from the exploitation of other persons.

(4) Church/mosque sasi (sasi gereja/mesjid) is individualised sasi, which is requested by an individual
paying a fee to the church/mosque, that then approves and emphasises sasi by placing the resource
in question under divine custody. To the prohibitory sign a written announcement is added. This
form of sasi is additionally made public in the church/mosque.”

(5) Ancestors’ sasi (sasi moyang) is individualised sasi being emphasised by the possible revenge of
the ancestors if a person violates the ban. An additional prohibitory sign is tobacco or betel-nuts
(Areca catechu L.), betel-leaves (Piper betle L.), and chalk, being placed on a stone beneath the
coconut palm leave.

(6) Black magic sasi (sasi matakau) is individualised sasi being emphasised by the feared revenge of
spirits, such as illness, or a frog which will hop around in the stomach of a violating person. An
additional prohibitory sign is a bottle or a piece of the midrib of a sago palm leave (gaba-gaba).

In Rhun, the Dutch plantation enterprises imposed sasi on harvesting unripe nutmeg fruits, whereas
communal sasi laut on the mollusc species Trochus niloticus (lola) was practised in the 1970s and
1980s, as well as a sasi hutan on harvesting unripe nutmeg fruits in 1987 till 1990 by the plantation
enterprise PTPPB (cf. Ch. 5.4.3). Tioor performed a sold sasi laut on lola in the late 1980s (cf. Ch.
8.2.4, Example 1.3). Presently, communal sasi has disappeared in both villages. However, many
farmers in Tioor are practising all types of individualised sasi for their coconut and nutmeg groves. In
Rhun, individualised sasi is not practised.

The deployment of sasi umum is also linked with traditional communal land and sea territories (cf. Ch.
5.4.3). The value of this institution for sustainable resource management largely depends on the socio-

® For instance, the prohibition to climb trees for picking fruits of Canarium spp., which would be usually done by men,
enables all members of the community (including the elderly, the children and the women) to collect fallen fruits.

™ Pannell (1997, 293) points out, that in Luang (Southeast Maluku) even the owner of the tree is prevented from harvesting
the product that falls under sasi gereja, thus indicating its locally different forms.
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economic conditions of the community, and on the capacity of traditional leaders and the kewang to
impose and to enforce sasi umum. Its potentials seem to be promising, and many regulations of Tioor’s
community based resource management plan follow closely the principles of sasi umum. Thus, its
potentials, pitfalls and drawbacks, and the reasons why sasi umum has disappeared in both villages are
examined in Ch. 8.2.4.

Sacred forests (keramat) and other cultural beliefs

Cultural beliefs have to be regarded as relevant issues for forest protection, land tenure, land use,
settlements, resource management, and the jurisdiction of disputes. In both islands, the societies
respect several sacred forests (keramat), where the ancestors’ souls and spirits are living (Map 3, Maps
7). In Tioor, these places are also seen as the — according to a legend 1097 — former hamlets of the
indigenous Tioorese, who left Tioor when Bandanese refugees arrived in 1621. In a keramat, it is a
strict taboo to disturb the spirits and ancestors’ souls in any way. This belief includes the prohibition
of felling trees, cutting any vegetation, hunting, urinating, spitting, scratching signs on soil or trees,
yelling, and the like. Thus, a keramat is a forest on which an ‘eternal’ sasi is imposed. It is a common
cultural belief that an offender against the ban would be punished by the ancestors and spirits with
illness or death, either to himself or within his family. In case of violating this ban by mistake, he
could try to avert the revenge of the spirits and ancestors by laying a sacrifice onto a designated stone
at the keramat site, most commonly in form of a larger quantity of food, coconut- or sugar-palm wine
(tuak), tobacco, money, betel-nuts, betel-leaves, and chalk. Before entering or passing a keramat the
person gives a similar symbolic present, although in smaller quantities, to placate the ancestors and
spirits.

In Tioor, but not in Rhun, the general worship of land or soil is closely related to the sacred keramat.
Like in other societies of Maluku (e.g., Buru)® the expression timbang tanah (‘to weigh the soil’) is
part of a legend, which concerns the choice of settlements. While indigenous Tioorese had settled in
the hillside, the immigrating Bandanese settled down at the coast, because ‘here the soil weighs as
much as in Banda’. A cultural belief related to this worship is also an event when blood, or sweat
should touch the soil. The former would be the case, when someone was wounded in a fight. His blood
touching the soil would represent his pain, so that the offender could expect a hard punishment by the
adat tribunal. The latter is of importance for land tenure (see Ch. 5.4.3). Someone secures permanent
traditional tenure rights on primary forest land cleared by him, because ‘his sweat felt down to earth’.
The cultural belief, that spirits are living in the strongest wild boars has also an influence on land use.
The animals could easily jump over a fence or destroy it. In fact, most farmers of Rumoi, Kerkar and
Rumalusi communities are protecting their fields from wild boars by other means (see Ch. 6.3.2).

> This number seems high if compared to the existing sacred groves, which account to eight in Tioor. In Rhun, five keramat
exist (see Tab. 5.2). The area of sacred groves varies considerably, and was not ascertained during field work.

76 Personal communication with adat leaders in Waereman (Lake Rana area).
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Table 5.2: Traditional organisations and selected traditional institutions

Traditional organisations Tioor Rhun

Adat organisations raja, clan leaders, kepala adat, adat council not existent

Religious organisations kepala agama, permanent groups with kepala agama, temporarily limited groups with

(Islamic, Christian) differing labour arrangements differing labour arrangements

Self-help groups common: pe@anept a1.1d temporarily limited less common: pe?nna%lent'and temporarily limited
groups with differing arrangements groups with differing arrangements

Traditional institutions

Pela alliances with several villages not existent

Sasi individual sasi is practised; communal sasi individual sasi is not practised; communal sasi laut
laut was practised in the late 1980s was practised in the 1970s and 1980s

Keramat sacred primary forest; eight locations sacred primary forest; five locations

Sources: Interviews with villagers (Stubenvoll 1996 and1997).

5.4.3 Land tenure

The complex issue of land tenure has to be approached from three sides, because it is crucial for an
understanding of land-use patterns, and it has consequences for any strategy option in land-use
planning. Firstly, it is the traditional system of land tenure regulated by adat, which is, secondly,
contradictory to the official jurisdiction of the Indonesian Basic Agrarian Law (1960) and the
Indonesian Basic Forestry Law (1967).”" Thirdly, this divergence between de jure and customary land
tenure is further complicated by de facto land tenure arrangements, that could even violate adat
regulations. Land tenure noticeably differs in both islands due to a different historical development,
and thus it will be separately analysed. In Rhun, traditional land tenure has especially come in conflict
with the official jurisdiction, whereas in Tioor de facto land tenure arrangements more often contradict
adat.

Tioor

Traditional concept of communal land and sea territory (petuanan)

In most Maluku’s communities, land and sea territories are seen as an integral common property of all
people of the respective community. These territories are designated petuanan. Within the petuanan
each clan holds tenure rights on a collective part of the land territory, called tanah dati, which is
subject to the tenure arrangements for families and households belonging to that clan. This is
illustrated below by the example of Tioor. The remaining land territory and forests, automatically
belong to all people of the community. However, clan’s land is not absolutely an owned territory of
the clan, because other clans may have certain rights on it. Unlike the division of land territories into
clan’s land and common land, the sea territory is completely a communal territory of all people of the
village. Nobody can claim any part of this territory as his private ownership. The sea territory
generally stretches along the shore as far as the land boundaries to neighbouring villages, and from
these edges straight into the sea. The outer boundary is determined either by the edge of the littoral
(e.g., in North Maluku), or the location from where one cannot see the shore at daytime anymore (e.g.,
in Kei Besar) (Topatimasang 1997). The basic idea of the territorial concept is literally expressed by

7 Some authors (e.g., Uhlig 1987, 158) mention, that traditional land tenure is recognised by the jurisdiction. However, if
national or capital interests, such as in form of timber and mining companies, add to the scenario, customary land will not
matter much. Similarly, traditional sea territories are not legally recognised by the Basic Fisheries Act (Undang-Undang
No. 9/1985) or any other laws which delineate state control over marine resources and areas, and which constitutionally
put the Central Directorate of Fisheries and its subsidiary offices at provincial and regency level in charge of all waters
within the Indonesian territory (Pannell 1997, 290).
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the term of the common ‘laid table’ (meja makan). Concerning communal sasi regulations, a ban on
the use of certain resources can be imposed in any part of the petuanan, including in tanah dati of
clans.

The development of the territorial concept of Tioor village is illustrated by Fig. 5.1 and Fig. 5.2.
Originally, Tioor had two communities until the beginning of the 20th century — Rumoi, and
Rumalusi. Until nowadays the petuanan of Tioor has comprised the islands and the sea territory of
Tioor, Baam kecil, and Uran, and the sea territory of Baam besar (Fig. 5.1a). The clans in Rumoi
regulated fanah dati in the western part of the main island, the clans of Rumalusi in the eastern part
(Fig. 5.1c), whereas Uran has been apportioned as tanah dati among all five clans of Tioor.
Additionally, Ut Island (Kei Islands) was under traditional control of Tioor. This small coral island
(about 100 ha) was given to Tioor by the Raja of Dullah (Kei Islands) as a reward for its assistance in
a war of Dullah against external enemies in pre-colonial times (interviews with villagers; Fig. 5.1b).

The immigration and the founding of new settlements in the twentieth century has led to an adapted
territorial concept of tanah dati. Although the status of Baam kecil, Uran, and the sea territory has
remained, the land territory of the main island had to be rearranged. On the condition that they
acknowledged local adat, the immigrating families have been able to obtain tanah dati on land that
had not been claimed yet by the five original Tioorese clans. This has resulted in the present
apportioning of fanah dati in Tioor Island within the borders of the five communities (dusun) (Fig.
5.1d).”® For instance, tanah dati of Kelvow clans is situated within its community area, except land
that has already been tanah dati of Rumoi and Rumalusi before the immigration of the Kelvow people
from Kur Island between 1900 and 1950.

Traditional control on Ut disappeared after the Indonesian independence and the administrational
reform, when Ut has become part of Maluku Tenggara regency. Nonetheless, there are still strong ties
between Ut and Tioor, and presently some households in Ut have tenure rights on certain tanah dati in
Tioor. Fig. 5.2 illustrates the present arrangement of tanah dati in Rumoi community. The tenure
arrangements of the clan’s families and households are subject of the next section.

8 Borders between the communities are also mental and cultural, and therefore they are subject to interpretation and change.
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Figure 5.1: Traditional territory (petuanan) of Tioor
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