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The PABITRA Project: Island Landscapes under Global Change1

Dieter Mueller-Dombois2,3 and Curtis C. Daehler3

Abstract: The Pacific-Asia Biodiversity Transect (PABITRA) is a network
of the Ecosystem Division in the Pacific Science Association’s Task Force on
Biodiversity. The PABITRA project seeks to develop a network of ocean-to-
mountain transects on islands across the Pacific to test hypotheses about bio-
diversity and promote sustainable use of island ecosystems under the influence
of global change. A specific objective of PABITRA was to establish an ocean-
to-mountain transect in Fiji with major involvement of the resident islanders.
Along this transect, a number of biodiversity study sites were to be selected for
further research. The transect was established during two consecutive field
workshops, from 18 November to 3 December 2002. Involved were 25 Univer-
sity of the South Pacific (USP) students, eight local faculty including Fiji
Government and nongovernmental organization officials, and seven overseas
collaborators. The outcome was documented in a 69-page illustrated report is-
sued by the USP Institute of Applied Sciences as well as at a special symposium
presented during the 20th Pacific Science Congress in Bangkok (17–21 March
2003) titled ‘‘Island Landscapes under Global Change: the PABITRA Project.’’
Seven papers presented by members of the Fijian PABITRA group are pub-
lished here, following this introductory paper. In addition, five papers introduc-
ing PABITRA activities outside Fiji are included in this special issue. The
PABITRA project is ongoing and it is hoped that these papers will stimulate
broad interest and participation in PABITRA’s key objectives of promoting in-
tegrative resource management in Pacific Island environments.

A major objective of the Pacific-Asia
Biodiversity Transect (PABITRA) is mutual
capacity building through research and per-
sonal contacts for integrative resource man-
agement in insular environments. This is an
urgent need for coping with the processes
of global change. Global change is a broad
concept. It involves complex changes in two
major overlapping spheres, the environmental
and socioeconomic spheres.

Environmental changes are the docu-
mented rise in carbon dioxide and associated
greenhouse gases. These gases produce
chemical changes in the atmosphere, which
are thought to increase global warming and
to raise the frequency and intensity of cli-
matic disturbances. The enhanced level of
carbon dioxide also affects the world’s vegeta-
tion by enhancing green-plant metabolism.
Biological invasion of alien plants, animals,
and disease organisms; increased fire fre-
quency and intensity; loss of natural habitat;
and habitat fragmentation are other global
environmental changes of much concern.
They cause ecosystem disturbance and land-
scape change on continents as well as islands
(Mueller-Dombois 1992, 2001).

Socioeconomic changes are ongoing in
part as a function of increasing human popu-
lations. These, in turn, affect rapidly chang-
ing market conditions, which are reflected in
landscape and vegetation changes. Increased
human mobility combined with the rapid
transfer into the so-called ‘‘Information Age’’
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are the concomitant global change factors in
the socioeconomic sphere. Moreover, the en-
vironmental and socioeconomic spheres are
closely interwoven.

insular environments

Insular environments by definition have
narrowly limited biological resource zones.
They include forest ecosystems, agroecosys-
tems, freshwater ecosystems, and coastal salt-
water ecosystems. These together form the
traditional human support systems in islands.
On high islands, these are found typically in
a vertical topographic sequence as shown on
the island model (Figure 1). Each of these
larger ecosystems contains a variety of smaller
ecosystems defined by their vegetation and
habitat. For example, montane forests may
include cloud forests and bogs; coastal ecosys-
tems may include mangroves, estuaries, la-
goons, and fringing reefs, to name a few.

An important aspect of the PABITRA
methodology is to study the structure and
function of ecosystems as individual units
for their specific services but also to study
their integration as interactive units in is-

land landscapes. Disturbances impacting the
upper-elevation ecosystems in a topographic
sequence usually affect the lower lying eco-
systems on that same landscape. Such related
ecosystems should be studied cooperatively
by multidisciplinary teams who consider the
entire mountain-to-coast landscape a research
unit. Consequently, island landscapes should
be managed holistically so that human activ-
ities in one major ecosystem do not affect the
other ecosystems negatively.

The PABITRA project aims (1) to acquire
a basic knowledge of the evolution and his-
tory of island ecosystems; (2) to assess and
monitor biodiversity and clarify its role in
the functioning of ecosystems on a landscape
basis; and (3) to adapt this knowledge to con-
servation management and policy.

methodology and research strategy

For accomplishing these aims of knowledge
acquisition, PABITRA members work toward
an easily understandable scientific methodol-
ogy. For this, we are preparing a methods
handbook with the title, ‘‘Biodiversity Assess-
ment of Tropical Island Ecosystems,’’ which

Figure 1. A high-island model. Reproduced with permission from Imamura and Towle (1987).
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is available on our Web site (www.botany
.hawaii.edu/pabitra).

Some of the methodological aspects and
problems are treated in the papers in this spe-
cial PABITRA issue. The PABITRA network
crosses the tropical Pacific Ocean from the
outer islands of the paleotropics to the conti-
nental islands in the western Pacific (Figure
2). This geographic layout provides for an ex-
perimental approach of further testing and
elaborating the inspirational theory of Mac-
Arthur and Wilson (1967) on island biogeog-
raphy. The layout allows for a horizontal
cross-island comparison of biodiversity struc-
ture and function of individual ecosystems
that belong to the same Pacific-wide island
biome. This is a departure from the original
island biogeography theory, which considers
only island size and distance as factors of bio-
diversity development in island ecosystems.

The Pacific offers many analogous environ-
mental settings that are occupied with differ-
ent sets of biodiversities, from far removed to
near the source areas of the species-rich Asian
Tropics (Mueller-Dombois 2002). In that
geographic area, PABITRA is connected to
DIWPA, the international network of DI-
VERSITAS in the Western Pacific and Asia.
DIWPA has focused on a north-south biodi-
versity transect across Asia. The PABITRA
and DIWPA networks interact frequently
and have developed similar aims and methods
(Yumoto 1999, Nakashizuka and Stork 2002).

The island biogeography model (Figure 3)
of MacArthur and Wilson (1967) reminds us
of the past, when islands, far removed from
continental areas, received very slow rates of
biological invasion. Today, even the faraway
islands are impacted by formerly unexpected
rates of biological invasion from continental

Figure 3. The island biogeography model of MacArthur and Wilson (1967).
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source areas. For example, Hawaiian land-
scapes in many areas are now changing into
being dominated by fire-promoting African
grasses (Daehler and Carino 1998). These
are unwanted side effects of human activity.

On the positive side, small islands may not
necessarily have a high rate of extinction of
organisms as indicated in Figure 3. Protection
from negative influences can achieve that. It
is also possible to restore island ecosystems
that have been exploited and to prevent
negative trajectories that would lead to their
destruction. An example is the eradication
of rabbits on Philip Island, a small satellite
island next to Norfolk Island (Mueller-
Dombois and Fosberg 1998:192).

the pabitra gateway transect in fiji

The Asia-Pacific Network for Global Change
Research (APN)–sponsored PABITRA proj-
ect in Fiji allowed for establishing a broad
ocean-to-mountain landscape transect on
Viti Levu’s wet side. It extends from Nasoata
Island in the ocean outflow area of the Rewa
River into the upland rain forest near Mt.
Tomaniivi (1,323 m). This more than 100-
km-long transect was considered the PABI-
TRA Gateway and Protocol Test Site as
designated on Figure 2.

Figure 4 displays a map of eastern Melane-
sia with the Fijian archipelago at its eastern
side. An enlargement of Viti Levu with three
representative Walter-type (1975) climate di-
agrams shows the approximate outline of the
PABITRA Gateway Transect (dashed lines)
in Viti Levu’s wet zone. This is the focus of
the papers following this introduction.

The papers following the Fijian contribu-
tions focus on Pohnpei and the Solomons,
which are recognized as satellite PABITRA
sites in Figure 2. In Micronesia, the PABI-
TRA system passes through the Marshalls.
Here, an atoll, recently proposed for World
Heritage status, has received a rapid biodi-
versity assessment, and initial results are in-
cluded in this special PABITRA issue. The
final three papers relate to PABITRA re-
search along an ocean-to-mountain transect
on windward O‘ahu (Hawaiian Islands). This
O‘ahu transect encompasses an ancient ahu-

pua‘a (traditional Hawaiian land-management
unit) whose ecosystem services are in the pro-
cess of being restored.

The type of research and integrative ac-
tivities promoted by PABITRA can be chal-
lenging because success requires bringing
together science, diverse cultural traditions,
and policy to promote sustainable use and
conservation of biodiversity and ecosystem
services. But we have also found the PABI-
TRA approach to be rewarding, because it
has allowed us to build closer ties across the
Pacific and gain a greater appreciation of
human dimensions of biodiversity conserva-
tion. We hope that these papers will stimulate
broad interest in the PABITRA approach and
encourage future collaborations in biodiver-
sity research on Pacific Islands.
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