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Market Valuation of Nutrients for Ecosystem Services for Large Scale Private Firms,  
Heidi von Korff,  

Stanford University, vonkorff@stanford.edu 
Natural ecosystem services are currently being captured by the public policy sector.  I am evaluating the private 
sector of decision-making for social responsibility of large-scale private firms when evaluated ecosystems services. 
Analyzing the motivation of finance streams on land development,   by valuating nitrogen, phosphorous, sulfur, 
and carbon in a parcel of land compared with an engineered system of a Waste Water Treatment 
Plant.  Comparing case studies of the limits of saturation for coupled biogeochemistry nutrient streams, using the 
Century Soil Organic Matter computer model to simulate the conditions and validate the results based on 
measured data.  The ecosystem service is measured from a mass balance equation from inputs of the nutrient 
steam and outputs decreasing.  The process between the inputs and outputs are the ecosystem service of nutrient 
streams and particularly nitrogen fixation.  There is more work that is needed for further analysis compared too 
more coupled nutrients for ecosystem system services, along with more ecosystem services identified.  
Key Words: ecosystem services valuation, sustainable land development, ecological economics, and decision 

 
Artificial Intelligence Methods for Problems in Systems Biology: Metabolic Flux Analysis  
Rohitash Chandra,  

1School of Computing, Information and Mathematical Sciences 
Faculty of Science, Technology and Environment University of the South Pacific,  rohitash.chandra@usp.ac.fj 

Bioinformatics involves the use of artificial intelligence and computer science methods for tackling 
problems in systems biology and mining biological data. Metabolic engineering is a major discipline in 
systems biology. Metabolic fluxes are the key determinants of cellular metabolism. They are estimated 
from stable isotope labeling experiments and provide the informative parameters in evaluating cell 
physiology and causes of disease. Metabolic flux analysis involves in solving a system of non-linear 
isotopomer balance equations by simulating the isotopic labeling distributions, which is essentially an 
optimization problem. In this presentation, it is shown how cooperative coevolution optimization, which 
is an artificial intelligence  method, is used for the metabolic flux analysis problem. Although, the 
proposed approach makes good progress, there exists a number of limitations that need to be addressed 
in the future to meet the expectation of the biologists. 
Key Words: (Open Source Software, Linux, Open Office, Education). 
 
Using a Species Distribution Model to Identify Areas of Suitable Habitat for the Endangered Fijian Forest 
Podocarp Acmopyle sahniana 
Sarah Pene1 , Alifereti Naikatini2, and Marika Tuiwawa3,  
1University of the South Pacific,  sarah.pene@usp.ac.fj, 2University of the South Pacific,  
alifereti.naikatini@usp.ac.fj, 3University of the South Pacific,  marika.tuiwawa@usp.ac.fj 
Acmopyle sahniana (Podocarpaceae) is a critically endangered forest tree known currently from only the island of 
Viti Levu in Fiji.  Its closest relative (and only other species in the genus) is A. pancheri, endemic to New Caledonia 
1200km south west of Fiji.  All sites of A. sahniana in Fiji have been located at elevations above 600m, generally on 
or in close proximity to, exposed mountain ridgetops.  Known until recently from only two sites on Viti Levu, 
biodiversity surveys in recent years have discovered four additional populations, some of which are under threat 
from mining and logging operations.   In this study the locations of all extant populations in Fiji were analysed with 
a suite of environmental variables, including climate, soils, geology and topography, and used to construct a model 
to predict areas of suitable habitat for this threatened species.  The resulting suitability map is an important tool 
for the planning of priority survey areas and the discovery of new populations, as well as land-use planning for the 
effective conservation of existing populations.  Long-term monitoring of existing populations could provide an 
early warning of population decline, in which case these areas of suitable habitat could be considered for a 
possible reintroduction programme. 
Key Words: (distribution model, maxent, Acmopyle, Fiji). 
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Invasive Potential of Two Non-Native Plant Species in Fiji 
Apaitia R. Macanawai 
Ministry of Agriculture, Tropical Weed Research Unit, Plant Protection Section, Koronivia Research Station, P.O Box 
77, Nausori, Fiji Islands, apaitia.macanawai@govnet.gov.fj 
Studies were conducted on two non-native plants species in Fiji, Wedelia (Sphagneticola trilobata (L.), Pruski and 
Spermacoce latifolia Blume to determine their invasive potential. Wedelia mainly reproduces vegetatively but its 
ability to reproduce by seed is relatively unknown.  A soil seed bank study was undertaken in monospecific stand 
of S. trilobata in Sawani, Natavea and Wainivesi in south-east Viti Levu, Fiji in March 2012. There were c. 3,800 (17 
%), 2,100 (11 %) and 2,600 (6 %) germinable S. trilobata seeds m-2 in the soil seed bank in Wainivesi, Sawani and 
Natavea respectively. This study has demonstrated that seeds of S. trilobata may have a role to play in the spread 
of the invasive species in Fiji. On another study, a weed survey and a soil seed bank assessment to identify the 
most prominent weed species in taro (Colocasia esculenta (L.) Schott.) and cassava (Manihot esculenta Crantz) 
were conducted in Lomaivuna, Naitasiri Province. For the weed survey, ten farms were randomly selected and in 
each farm ten x 1.0 m2 quadrats were sampled using a zigzag method of sampling. In the soil seed bank study, five 
were randomly selected from the ten farms surveyed and in each farm four x 1.0 m2 quadrats were sampled. 
There was an average of 12 weed species found in the above-ground weed community in taro and cassava farms. 
S. latifolia was the most predominant weed. It recorded a density of c. 42%, frequency value of c. 98% and has the 
largest germinable soil seed bank. Farmers should aim to reduce the size of the soil seed bank of S. latifolia to 
ensure its impact on crop yields and potential spread is minimised.  
Key Words: Sphagneticola trilobata, wedelia, Fiji, soil seed bank 
 
 
Biodiversity Modelling for Rock Islands in Palau’s Southern Lagoon, World Heritage Site 
Christopher Kitalong1,2,3,4, Van Ray Tadao1, Clarence Kitalong2, McKnight MacArthur2, Ann Kitalong1,2, Dwight 
Kincaid3, Michael Balick4 

1Belau National Museum, ckitalon@gmail.com2 The Environment, INC, kitalong@palaunet.com 
3The Graduate Centre, CUNY, dkincaid@lehman.cuny.edu, 4The New York Botanical Gardens, mbalick@nybg.org 
The Rock Islands Southern Lagoon located in Koror State the Republic of Palau (134°20’34.48°E, 7°14’48.93°N) are 
currently a World Heritage Site. The RISL World Heritage area is 859 square kilometres and includes 445 limestone 
islands.  PABITRA transects have been established in the Ulong, Mecherchar, Ngeruktabel Island groups and 
Ngerukewid Preserve within the RISL.  We have based these transect locations on three factors: proximity to large 
volcanic island biomass, size of island and degree of human impact to compare biodiversity.  Utilizing these 
indicators we look at biodiversity indicators and create a model that can be used to give a relative biodiversity 
scale for any island within this World Heritage site as a tool for comparative analysis and future monitoring of 
biodiversity. In addition, we analyse plant use data to anthropological data.  
Key Words: Palau Rock Islands, Ethnobotany, Biodiversity and Ecology. 
 
Using Biodiversity and Culture to Identify Forest Conservation Priorities on Malaita Island, Solomon Islands 
Edgar John Maeniuta Pollard1  
1University of the South Pacific, edgarjmp@gmail.com 
The study aimed to identify important forest areas for conservation priority setting on the island of Malaita, 
Solomon Islands. Five different habitat types were sampled to quantify richness of biodiversity based on diversity 
and abundance of frogs and lizards (herpetofauna) as biological indicators. Coastal, lowland and upland forests 
had minimal disturbance whereas logged forests and plantation teak forests had significant human influence. 
Based on anthropogenic disturbance, the effects of human modification on forest systems were also simply 
quantified. In addition, interviews of local community members were conducted to gather associated local cultural 
knowledge on frogs, lizards and forest habitats. Prioritisation methods based on species richness, species 
uniqueness, cultural importance and threatened status were to identify key forest habitats. Four key results were 
found:  1) Lowland forests contained the greatest species richness, 2) Upland forests contained the greatest 
number of unique species, 3) Lowland forests also had the highest cultural value based on local uses , and 4) 

mailto:ckitalon@gmail.com2
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Coastal forests and Lowland forests are under the greatest threat from anthropogenic activities. The overall 
results show the importance of biological sampling being coupled with cultural perceptions to improve efficiency 
of conservation action and increase the likelihood of long term success. 
Key Words: (conservation, herpetofauna, ethno-diversity, Solomon Islands). 
 
Raising the Bar: Recognizing the Intricacies of Cultural and Ecological Knowledge (CEK) in Natural Resource 
Management 
Dr Dan F. Orcherton1, 
1 Senior Lecturer (Climate Change). PACE-SD (Pacific Centre for Environment and Sustainable Development). The 
University of the South Pacific  Fiji (Islands). orcherton_d@usp.ac.fj 
In these rather tumultuous social and economic times, Aboriginal groups and natural resource practitioners often 
express the real need to look more closely at the importance and complexities of cultural ecological knowledge 
(CEK). To understand these intricacies and apply these principles on the ground, some theoretical constructs and 
practical examples need to be highlighted. Such constructs and examples can help explain the divergent world 
views of Indigenous knowledge and Western science within natural resource management. The objective of this 
article is to synthesize current literature and contemporary thought on the importance and complexities of 
cultural ecological knowledge (CEK) in natural resource management. In addition, it examines practical examples 
of the differences and similarities between Indigenous knowledge and Western science. The scope of this article is 
the breadth of understanding of Indigenous peoples and non-Indigenous Western scientists the world over, with 
the intended audience being natural resource managers, scientists/academics, and traditional knowledge 
practitioners. The author takes the position that natural resource managers should create social legitimacy 
processes through collaborative learning and systems-thinking approaches. These processes can often be 
validated through transfer of oral and written “ways of knowing,” even when there are divergent world views. 
Success relies on designing clear objectives and outcomes when incorporating cultural/ecological knowledge in 
resource management as well as implementing systematic and culturally sensitive heritage assessments and 
characterizing cultural pluralism. Finally, there is a need for managers to incorporate CEK and to facilitate 
legislative, political, and ethical processes that help create social and cultural legitimacy in natural resource 
management. 

Key Words: (Collaborative learning; Cultural ecological knowledge; Oral knowledge). 
 
Irrigated Ethnoagriculture, Livelihood Resilience and the Vitokoni ni Vuci Project  
Trevor King1 
1
 Vitokoni ni Vuci - Friends of Sustainable Livelihoods and Environment (VNV-FOSLE) and Visiting Fellow of the 

Crawford School of Public Policy at Australian National University, Canberra; trevorking@pl.net. 
Many Fiji islands, like others in the Pacific, have a prehistory of intensive traditional irrigated and terraced 
creekfield (or pondfield) dalo (taro, Colocasia esculenta) agriculture in seasonally dry regions. Usage has declined 
historically, but some systems remain extant. The analysis begins with issues involving the sustainability and 
resilience of traditional irrigated systems (commonly called vuci in Fiji), and then moves on to developmental 
possibilities, including the prospect of revitalization of such intensive systems.The literature on the prehistory of 
irrigated terracing in the Pacific reveals a once widespread, sophisticated, highly productive and ecologically 
sustainable practice with nutritional advantages. There is a (rather opaque) connection between climate and the 
development of irrigated systems, where adaptation and enhanced resilience may have been necessary in the face 
of climate change. However, during the benevolent-climate modern era, decline in irrigated systems became the 
norm in spite of the admiration of visitors. There are many reasons for this decline, but only a few are important 
today, and a reversal is possible given an increasing demand for intensification, especially if innovative 
technologies are used to ‘progress with the past’. This is the method of the NGO Vitokoni ni Vuci which is 
attempting to reintroduce the ideas and practice of vuci agriculture in the Fiji Islands. Their assumptions and 
experiences to date are explored and an attempt is made to situate their initiative in developmental history. 
Key Words: Irrigated agriculture, Fiji, sustainability, indigenous development. 
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Parallel Responses in the Bees of the South Western Pacific: Implications for Early Ecosystem Development 
Scott VC Groom1 , Mark I Stevens2, Michael P Schwarz1 
1Flinders University, Adelaide, scott.groom@flinders.edu.au 
2South Australian Museum, Adelaide, mark.stevens@samuseum.sa.gov.au 
1Flinders University, Adelaide, michael.schwarz@flinders.edu.au 
Although bees form a key pollinator suite for flowering plants, very few studies have examined the evolutionary 
radiation of non-domesticated bees over human time-scales. This is surprising given the importance of bees for 
crop pollination and the effect of humans in transforming ecosystems via agriculture. In the south western Pacific 
(SWP), where the recorded bee fauna appears depauperate, their importance as pollinators is not clear. Here we 
explore the radiation of halictine bees in the neighbouring archipelagos of Vanuatu, Fiji and Samoa using mtDNA 
COI sequence data. Island groups exhibit similar phylogenetic tree topologies with several ‘deep’ clades whose 
divergences are close to the crown node, along with highly derived ‘broom’ clades of very high haplotype 
diversity. Analyses of haplotype lineage accumulation show a steep increase in selectively neutral COI haplotypes 
corresponding to the emergence of these ‘broom’ clades. We explore three possible scenarios for this dramatic 
increase: (i) a key change in adaptedness to the environment, (ii) a large-scale extinction event, or (iii) periods of 
climatic change. We argue that Homalictus first colonized the Vanuatu archipelago in the middle Pleistocene and 
dispersed eastward, and the rapid accumulation of haplotypes in the hyper-diverse clades occurred in the 
Holocene, prior to human presence in Melanesia. Our results indicate that bees have not been important 
pollinators of SWP angiosperm ecosystems until very recent times. Post-Pleistocene climate change and 
anthropogenic-driven land use change are likely to have greatly transformed pollinator suites from when those 
ecosystems were first being assembled. 
 Key Words: (Pollination, Diversification, Last Glacical Maximum, Land Clearance) 
 
Release of Cytoplasmic Incompatible Aedes polynesiensis male mosquitos on Tetiaroa, French Polynesia  
Limb K. Hapairai1,2 , Steven P. Sinkins2, Michel A. Cheong Sang1, and Hervé C Bossin1   
1Institut Louis Malardé, Papeete, French Polynesia, lhapairai@ilm.pf 
2Peter Medawar Building for Pathogen Research, University of Oxford, steven.sinkins@ndm.ox.ac.uk 
Decades of anti filarial Mass Drug Administration (MDA) programmes have failed to eliminate lymphatic filariasis 
(LF) in some areas of the South Pacific where Aedes polynesiensis is the primary vector of the Wuchereria bancrofti 
parasite. The pattern of negative density-dependent transmission which makes this mosquito more efficient in a 
context of low-level microfilaremia, is thought to play an important role. As a result, supplemental vector control 
strategies have been advised in such areas. However, conventional vector control against this outdoor, day-biting 
mosquito is not effective. Here, we report on the outcome of a 14-week field experiment testing an autocidal 
strategy that is based upon Wolbachia-induced sterility, known as cytoplasmic incompatibility (CI), and the 
repeated release of incompatible males to suppress the targeted population. Male production was done in 
laboratory in Tahiti and approximately 8000 males were released weekly on motu Onetahi, Tetiaroa atoll. Semi-
field cage experiments and mark-release-recapture studies on Onetahi confirm the suitable survival of released CI 
males. The significant sterility induced by Wolbachia in the targeted female population strongly supports the 
development and scaling up of suppression/elimination strategies for controlling mosquito species of medical 
importance. 
Key Words: Lymphatic filariasis, biological control, Aedes polynesiensis, Sterile Insect Technique. 
 
Effect of Physical Environment on Population Structure of Pe’eone Crab Hippa pacifica Dana in Exposed Beaches 
of Hawaii 
Lastra M. 1, Lopez1 J., Troncoso1 J. S., Dugan J. E. 2, Hubbard2 D. M. 
1 Departamento de Ecología y Biología Animal, Facultad de Ciencias del Mar; Universidad de Vigo, 36200 Vigo, 
Spain. 
2 Marine Science Institute, University of California, Santa Barbara, California 93106, U.S.A. 
The unstable sediment of the swash zone in ocean exposed sandy beaches of the tropical Pacific, are inhabited by 
the mole crab Hippa pacifica Dana. This species trophicaly behave as carrion feeder, that actively search for 
carrion and other food sources in an extremely harsh hydrodynamic environment. The density and population 
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structure of H. pacifica in 10 beaches of 2 islands of the Hawaii archipelago (Big Island and Oahu) where analyzed. 
Data obtained were correlated with environmental parameters such as morphodynamic state of the beaches, 
orientation (windward vs. leeward) wave environment, beach profile, slope, sediment organic content and 
granulometry. Samples were collected using 15cm diameter corers to 15cm depth in the sediment of the swash 
zone at low tide. Material was sieved through 2mm mesh size and all the fauna was sorted, identified and 
processed in the laboratory. The study of the population structure was based on individual’s density, size class 
distribution, size-weight relationship, sex ratio and fecundity. Abundance of H. pacifica and population structure in 
the studied beaches strongly depends on beach morphodynamics and geographical parameters, such as beach size 
and exposition to wave environment. Trophic analyses was performed using C and N stable isotopes on a range of 
potential food sources, including the Portuguese man of war Physalia physalis, algal wrack and particulate organic 
matter from the surf zone. The results showed that food sources are multiple and probably dependent on complex 
variables such as oceanographic conditions, drifting winds and coastal currents.  
Key Words: Hippa pacifica, beach morphodynamics, body size, trophic analyses. 
 
New Papaya Disorder Found in Fiji  
M.F.Lomavatu1,  V.Timote 2, T.G.Gunua3 , T.K. Ruabete 3 

1Koronivia Research Station/Ministry of Agriculture, Fisheries & Forests,Email:  mlomavatu@govnet.gov.fj,  
2Biosecurity Authority Fiji, Email: vtimote@biosecurityfiji.com, 3Secretariat of the Pacific Community (SPC) Email: 
TonyG@spc.in, takanikor@spc.int 
In August 2012, a papaya disorder was identified from a papaya farm in Malaqereqere, Sigatoka. The symptoms 
included yellowing and necrosis along leaf edges followed by water-soaked areas on the bases of leaf stalks, 
crowns and along leaf mid-ribs. Later, necrotic and water-soaked areas developed on stems and spread to the 
internal tissues, followed by secondary fungal infections. Furthermore, bending of water-soaked leaf stalks were 
observed and dark green, water-soaked lesions forming on juvenile stem tissue which later developed into a foul-
smelling, wet rot that destroyed large sections of the stem. Bacteria Isolates were observed under a stereo 
microscope and aseptically cultured on Nutrient Agar. Young 3 month’s old papaya seedlings were inoculated with 
the pure cultures for Koch Postulate tests with sterile water used as control. After 7 days, plants were showing 
symptoms that were observed in the field. This unknown bacteria was also tested Gram negative, tested positive 
to Arabinose and Manitol, it did not cause rot in potatoes and on King B media, it showed blue florescence under 
UV light. Pure isolates were sent to CABI, UK and Landcare, New Zealand for identification. The results came back 
negative for Erwinia papayae and E. maltivora but interestingly the pathogens were identified as Salmonella sp, 
Straphylococcus spp, Pseudomonas sp, Shingobacterium sp, Klebsiella spp. and 2 isolates were top matches of 
>99% Pectobactererium caratovorum subsp caratovorum (previously Erwinia carotovora subsp. carotovora). The 
papaya farm where the symptoms were found was the only standing crop in the Malaqereqere area after the two 
major floods earlier in 2012. Similar symptoms were also found in the same area of Sigatoka in 2010 after Cyclone 
Tomas. Is this disorder caused by biotic factor or abiotic factor or both factors? There is a need to carry out more 
research work to confirm this.  
Key Words: (Papaya, Disorder, necrotic, water-soaked) 
 
Study of Marquesan Traditional Medicinal Plant: R. NUKUHIVENSIS  
Nicolas J. Martin1 , Olivier P. Thomas2, Gael Lecellier1, Carmela Lopes1, Mael Nicolas1, Soizic Prado3,  Christian 
Paetz4 and Phila Raharivelomanana1 
1
 EIMS Laboratory UMR 241 EIO, University of French Polynesia, 98702 Faa'a, Tahiti, French Polynesia; E-Mail: 

nicolas.martin@upf.pf, gael.lecellier@upf.pf, carmela.lopes@upf.pf, mael.nicolas@upf.pf, 
phila.raharivelomanana@upf.pf   
2ICN UMR 7272, University of Nice Sophia-Antipolis, Parc Valrose 06108 Nice Cedex 2, France, E-
Mail:olivier.thomas@unice.fr, 3MNHN UMR CMAM 7245, 63 rue Buffon, 75230 Paris, France E-
Mail:sprado@mnhn.fr, 4MPI for Chemical Ecology, Hans-Knöll-Strasse 8, 07745 Jena, Germany, E-
Mail:cpaetz@ice.mg.de 
 Rauvolfia nukuhivensis (Apocynaceae) is an endemic species grown in Marquesas archipelago where it is used as a 
traditional medicine. The frequent use of its bark (macerate) and climatic conditions contributed to its rarefaction 
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and so, the plant is now classified as an endangered species (“Critical Rare” UICN status). Data regarding specific 
taxonomy and the pharmacological principles were not available until now. We developped two approaches on 
these topics: the taxonomy based on DNA barcoding using  the rps16 locus which is found to be a good 
discriminant of Rauvolfia genus and phytochemical investigations. DNA barcoding was used to assess genetic 
characterization of  Rauvolfia species from the Pacific region like Rauvolfia semperflorens var. semperflorens from 
New Caledonia and Rauvolfia sandwicensis from Hawaii. The phytochemical investigation of the raw plant extract, 
but also of the traditional preparation associated to this popular medicinal plant, resulted in the isolation and 
identification of several alkaloids belonging to the ajmaline type including new chemical structures. Ajmaline 
derivatives are well known in the Rauvolfia species like in Rauvolfia sandwicensis. Bioassays were carried out in 
order to assess the efficency of the remedy against human pathogens. Antibacterial and antifungal activities 
against Staphylococcus aureus, Escherichia coli, Aspergillus niger and Candida albicans were tested and moderate 
antifungal activities were observed for some alkaloids. 
Key Words: Rauvolfia, alkaloids, genetic discrimination 
 
Does Sea Urchin Echinometra mathaei Provide Microhabitats for Some Marine Species? 
 Shelly N.E. Tutupoho1 , Makoto Tsuchiya2    

1Graduate School of Engineering and Science, University of the Ryukyus, Nishihara, Okinawa, Japan. E-mail 
Address: shellytutupoho@gmail.com 2Faculty of Science, University of the Ryukyus, Nishihara, Okinawa, Japan. E-
mail Address: tsuchiya@sci.u-ryukyu.ac.jp  
The sea urchin Echinometra mathaei is a burrower that excavates limestone and lives inside the burrow for whole 
life after settlement. Okinawan Echinometra mathaei should be divided into 4 types (or 4 species) of; A, B, C, and 
D based on the various researches. The last three types are burrowers, but the first is not. The species composition 
and their population characteristics of fauna associated with Type A (non-burrower) and Type B (burrower) was 
compared. The burrow without sea urchin was also studied. Not less than 28 species were identified in 303 
observed habitats (101 non-burrower sea urchins, 101 burrower sea urchins, and 101 burrows without sea 
urchin). The fauna associated with non-burrower and burrower sea urchin was significantly different. Species 

richness of the associated fauna living inside the burrow without sea urchin was 0.099±0.332, while for non-

burrower and burrower sea urchin were 0.871±0.891 and 1.089±0.907, respectively, with a shrimp Arete cf. 
indicus as the dominant one. The coexistence of juvenile, heterosexual adults, and ovigerous female of Arete cf. 
indicus with both sea urchin types revealed that sea urchin provides microhabitat for this shrimp. Moreover, the 
conspicuous difference in species richness of associated fauna among the 3 habitats shows the important role of 
sea urchin in preserving biodiversity.  
Key Words: Echinometra mathaei, microhabitat, associated fauna, biodiversity. 
 
The Present Status of Giant Clams on Coral Reefs in Thailand 
Thamsak Yeemin1 , Kanwara Sangmanee1, Mathinee Yucharoen1,Watchara Samsuvan1 
 and Makamas Sutthacheep1 
1Marine Biodiversity Research Group, Faculty of Science, Ramkhamhaeng University, Huamark, Bangkok, Thailand, 
thamasakyeemin@hotmail.com 
The giant clams are important coastal living resources of tropical countries in Asia-Pacific but harvesting pressure 
led to be unsustainable in most coral reefs. In Thailand, the Gulf of Thailand and the Andaman Sea, where 
Tridacna maxima and T. squamosa are the two common species of giant clams; Remarkable abundance of giant 
clams in Thai waters has been recognized since the early 1980s. Here we report the observed abundance of the 
giant clams (T. maxima and T. squamosa) following the 2010 severe coral bleaching event in Thailand. Twenty 
study sites, 11 sites in the Gulf of Thailand and 9 sites in the Andaman Sea, were surveyed in 2012 using belt 
transects. The results showed that clam densities were very low (<1 individual.m-2) at all study sites. The highest 
densities were found at Ko Tao, an offshore island in the Western Gulf of Thailand and certain islands in Trang 
Province, the Andaman Sea. There were no giant clams at several study sites in the Gulf of Thailand although there 
were several projects on giant clam conservation in Thailand during the last two decades. Thailand needs an 
appropriate management plan for giant clam conservation under the crises of overfishing and climate change. 
Key Words: giant clam, coral reef, Gulf of Thailand, Andaman Sea. 
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Very Low Numbers of Endangered Oceania Humpback Whales Moving Through a Historic Migration Route in the 
Fiji Islands: 2010-2012 
C. Miller 1,2, A. Batibasiga3, S. Sharma-Gounder3 and P. Solomona4 
1 Institute of Marine Resources, University of the South Pacific, Laucala campus, Fiji Islands 
2 Pacific Islands Programme, Whale and Dolphin Conservation Society International, Suva, Fiji Islands 
3 Fiji Fisheries Department, Ministry of Primary Industries, Fiji Government 
4 World Wildlife Fund (South Pacific Office), Suva, Fiji Islands (present address:  Convention of Migratory Species 
Pacific Officer, Secretariat of the Regional Environment Programme, Samoa) 
 During the austral winter humpback whales regularly migrate from foraging areas in Antarctic waters to breeding 
and calving grounds in the Economic Exclusive Zones (EEZs) of Pacific Island Countries and Territories (PICTs) 
including New Caledonia, Tonga, Samoa and French Polynesia.  Waters of these PICTs constitute part of the 
geographic range of the IUCN Endangered Oceania subpopulation of humpback whales.  The IUCN Endangered 
classification was largely based on the small number of individuals present on tropical breeding grounds in 
comparison to pre-whaling abundance estimates, including comparisons between historical and land-based counts 
conducted in Fiji.  This present study provides additional evidence of the limited recovery of humpback whales in 
Fijian waters.  Our results suggest that it is imperative that action on mitigation of all direct threats to this 
subpopulation is made, including addressing obstacles and hazards on their migration routes and destinations.  
Direct threats that require immediate attention include entanglement in fishing gear and the proposed scientific 
take of humpback whales in connected feeding grounds in Antarctic and Southern Ocean waters.  In addition, 
progress on indirect threats including assessment and study of climate change impacts on humpback whale prey 
distributions in Antarctic waters, limiting harassment and considering welfare of individuals (especially mother and 
calves) and monitoring marine pollution (including acoustic) is recommended.   
Key Words:  Endangered Oceania humpback whale subpopulation, commercial whaling, land-based surveys 
 
Mangroves of Tonga: Baseline Mapping and Species Diversity  
Sione Tukia Lepa1  
1Ministry for Environment and Climate Change, makitala@ymail.com 
Accurate data on the spatial distribution of mangrove forests in Tonga is limited. Previous estimates of national 
mangrove forest cover do not accurately illustrate the spatial distribution for the entire country as they are 
outdated and in some places not recorded. Mangrove cover has decreased significantly in recent years with heavy 
losses from coastal reclamation for urban development, particularly on shores adjacent to Nuku'alofa.  LIDAR 
imagery gathered in 2012 shows that 11.33 hectares had been lost in Nukuhetulu (Fanga’uta lagoon) the 
demonstration site for the MESCAL (Mangrove Ecosystems for Climate Change Adaptation and Livelihood) project. 
The project reviewed the mangrove species found in Tonga and mapped the spatial distribution and cover of 
mangroves. As a result two new species records for Tonga were identified, first ever mangrove maps for the island 
of Vavau were completed and the health of the mangrove ecosystems was assessed. Additionally QGIS and aerial 
photographs were used to determine the scale of mangrove loss and sequence of loss over the last 30 years. 
Preliminary results also show evidence of selective clearance of the landward Bruguiera and Excoecaria zone, 
species which are most valued for timber, fuels and dyes. An added pressure to the loss of mangroves is the extent 
of unexplained dieback that has been found at the Nukuhetulu project pilot site. 
Key Words: (Tonga, mangrove, mapping, distribution). 
 
Regenerative Competence of Pseudobulb Explants of Endangered Orchid genera: a study in vitro 
Vishal Sharma 
P.G.GOVT.COLLEGE FOR GIRLS-11, ChandigarH (Panjab University)-India 
(E-mail:vishal_2370@yahoo.com) 
Tissue culture technique has added new dimensions to commercial exploitation of economically important plants. 
It is particularly useful in out breeders like orchids which generate a great deal of heterozygosity in the progenies. 
Orchids represent a diverse group of geologically young plants, still in evolutionary flux. They have outsmarted 
their counterparts due to their long lasting flowers of myriad shapes, sizes, and colors. Morel (1960) demonstrated 
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the possibilities of using apical meristems for micro propagating a variety of orchids. The technique is, however, 
detrimental to the growth and development of mother plant, as it requires the sacrifice of the entire new growth 
or the only growing  point .It is, thus desirable to develop an alternate and equally effective multiplication system 
by activating adventitious meristems in organs ,whose excision does not endanger the survival of source plant. In 
order to meet this objective, regenerative competence of Pseudo bulb explants is used for initiating in vitro 
cultures of endangered species Coelogyne cristata Lindl. (Orchidaceae), an important foliar herb. It grows 
luxuriantly along Himalayan ranges from Garhwal eastwards to Arunachal Pradesh (1700-2300m). The foliar 
extract is a favorite of the herbalist for its bone healing properties (cf.Lawler, 1984).Besides this, it’s free fertility 
with related genera offers exciting possibilities to progenate floricultural significant hybrids.   The regeneration 
competence of the pseudo bulbs seems to be markedly influenced by physiological age of the mother plant, 
position of donor and growth stimulus in the nutrient pool. Juvenility of the tissue emerged as the major factor 
since the response was more pronounced to the proximal segments due to the fact that the younger tissues with 
less rigid cell walls are physiologically &biochemically more active and shoe better morphogenetic potential in 
harmony to earlier reports(Vij& Pathak,1989; Basker and Bai,2006;Sungkumlong and Deb,2009) The regeneration 
eluded the explants from well-developed 1 yr. old peudobulbs (>3cm long), whereas, meristematic activity could 
be selectively initiated in those from the freshly formed daughter pseudo bulbs (<3cm long) depending upon their 
position in the source organ. The explants from central segments (PS2), invariably turned brown and perished  
Soon after inoculation, whereas, those from the proximal (PS3) and distal (PS1) responded to regeneration. The 
regenerative pathway and differentiation varied with quality and quantity of PGRs. In present studies, a  treatment 
with KN(10 mg/l),promoted direct development of shoot primordia (Basker and Bai,2006;Sungkumlong and 
Deb,2009).An additional treatment with NAA and AC in KN treated cultures proved in effective but in BAP treated 
ones it favored a switch in the regenerative pathway; the pathway was punctuated by Plb phase of 
development(Vij& Pathak,1989;Basker and Bai,2006).Among the different combinations tried in the  present 
study, BAP(10mg/l) and NAA(5mg/l) were most effective for plantlet development. The synergistic effect of BAP & 
NAA is in compliance with earlier reports (Sunitibala and Kishor, 2009; Herrera et al., 1990; Basker and Bai, 2006). 
Addition of Activated Charcoal (AC) in the initiation media proved beneficial in maintenance of cultures (Deb and 
Temjensangba, 2006; Sungkumlong and Deb, 2009) 
Key Words: Tissue culture, Orchid, 
 
Jari Buttiya (Indian Medicine) as a Basis for Health Security in a Rapidly Urbanising Pacific: A Case Study of 
Medicinal Plants in Indian Houseyard Gardens in Suva, Fiji 
Razia Shah1, Randolph Thaman2 
1. Postgraduate Student, School of Geography, Earth Science and Environment, the University of the South Pacific, 
Suva 
2. Professor of Pacific Islands Biogeography, the University of the South Pacific, Suva 
Houseyard gardens are very special places that play an important role as the center of a family life and serve as 
repositories for the protection and propagation of traditional and medical and health practices. Pacific island 
nations are among the most rapidly urbanising places in the world with some of the highest and most rapidly 
increasing incidences of nutrition-related non-communicable diseases and early mortality. Rapid urbanisation is 
also responsible for both the loss of traditional knowledge as well as transporting it from rural to urban areas. This 
paper, based on the results of a survey of 30 Indian houseyard gardens in three suburbs of Suva, Fiji, suggests that 
the cultivation and protection of medicinal plants, many of which are also food plants, is a very common 
phenomenon and may be one of the most culturally, economically and environmentally effective ways of 
providing food and health security for the rapidly expanding urban populations of the Pacific. The survey showed 
that there were over 50 species of ayurvedic medicinal plants grown or protected in houseyard gardens which 
significantly contribute to the health and food security of these households. These include a total of 23 tree and 33 
non-tree plants used for treatment of 19 and 16 different diseases or health problems, respectively. Significantly, 
women are mainly responsible for collection and preparation of traditional Indian medicine and health care (jari 
buttiya), thus highlighting critical gender roles underpinning the provision of food and health security in a rapidly 
globalizing Pacific. 
Key words: food and health security, urban gardens, auruvedic medicinal, Fiji, gender roles 
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Mainstreaming of Gender Concerns in Fiji’s National Biodiversity Strategy and Action Plan (NBSAP) 
Rahul A Chand  
Ministry of Local Government, Urban Development, Housing and Environment - Department of Environment (Fiji) / 
rahul.chand@govnet.gov.fj 
Gender refers to different roles that men and women play in society which are shaped by culture, values, and 
norms, which determine men and women’s roles, responsibilities, obligations, benefits and rights in their 
societies. Therefore, gender can have a profound implication on access and management of natural resources. In 
Fiji, people of different genders have different levels or types, of access to biodiversity. The access, use and 
management of biological resources, by different gender are the same elements of biodiversity in different ways. 
It is therefore an interesting observation that men and women have different knowledge’s of biodiversity. Fiji 
became a member of the Convention of Biological Diversity (CBD) in 1992, at the United Nations Conference on 
Environment and Development in Rio de Jenario. The convention places clear obligations on Contracting Parties, 
specifically, article 6; General Measures for Conservation and Sustainable Use states that: “The contracting parties 
shall prepare national strategies, plans or programmes for the conservation and sustainable use of their biological 
resources.”  The Fiji’s Biodiversity Strategy and Action Plan (FB SAP) having completed in 1992 was Fiji’s initial 
response to this obligation. Since then an Implementation Framework, NBSAP IF 2010 – 2014 was completed in 
2010 that comprises government, non-government, statutory bodies and academic institutions as implementing 
partners of various activities striving towards achieving national targets set to global objectives. In studying at the 
NBSAP partnership within a strong stakeholder base, it is pretty evident that gender concerns are somewhat 
closely addressed with room for improvement to meet international requirements such as 2007 UN Declaration on 
the Rights of Indigenous Peoples and COP 10 Decision X/19 on Gender Mainstreaming. Fiji is planning to 
mainstream gender as such requirements in its NBSAP by 2013. 
Key Words: Gender, mainstream, indigenous. 
 
Outdoor Education is a Vehicle for Creating Environmental Sensitivity Among Students 
Jeremy Dorovolomo 
University of the South Pacific  
Email: jeremy.dorovolomo@usp.ac.fj 
Based on seventeen camp portfolios of students in a physical education class of the University of the South Pacific, 
based in Fiji, the paper analyzed participants’ insights into the natural world and their perceived relationship to it. 
Collected over three semesters, the seventeen portfolios belong to seventeen camp groups consisting of 130 
tertiary students of diverse Pacific Islands and international backgrounds. The outdoors is a laboratory that can be 
used effectively for learning, including creating environmental sensitivity among students, vital in a milieu of 
decreased interaction with the natural world. Through portfolio reflections, it was found that the outdoor, 
camping experiences provided intense and valuable environmental encounters and realization, indicating that 
managed risk in prescribed outdoor settings can increase students’ concern for the environment.  
Key Words: Outdoor Education, Pacific Islands, Environment, Tertiary Students. 
 
Sustainable Use of Caves in Fiji: A Case Study from Volivoli Cave, SW Viti Levu Island  
Mark Stephens1 , Simon Hodge 22,3, and Jessy Paquette1 
1 School of Geography, Earth Science and Environment, The University of the South Pacific, Suva, Fiji, 
mark.stephens@usp.ac.fj, 2 School of Biological and Chemical Sciences, The University of the South Pacific, Suva, 
Fiji, 3 Faculty of Agriculture and Life Sciences, Lincoln University, Canterbury, New Zealand, 
simon.hodge@lincoln.ac.nz 
Due to their unique environmental setting, caves in Fiji provide good opportunities for education, research and 
sustainable tourism revenue for local communities. However, several caves in Fiji are disturbed by nearby human 
activities that include quarrying and logging and other impacts such as dumping of rubbish and graffiti. Volivoli 
Cave, SW Viti Levu Island, is a site of national importance as it contains prehistoric animal remains although in 
recent years its environment has become degraded.  The slopes leading down to the cave have been farmed which 
has caused increased overland flow of water in to the cave. The result is that archaeological deposits have been 
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removed from the cave entrance. In addition, bats once lived in Volivoli Cave but have now disappeared. A 
conservation plan to protect and provide sustainable use of the cave involved installation of a drainage system to 
divert water away from important archaeological deposits, implementation of a walkway to allow safe access and 
the production of a notice board displaying accurate scientific information. A preliminary survey of the 
invertebrate fauna was performed and recorded very few individuals and species and probably due to the lack of 
bat guano.  The effects of large groups of people entering the cave on CO2 levels were also measured. 
Standardized cave sensitivity and disturbance indices were applied to Volivoli Cave with results compared to caves 
elsewhere in the world. This type of study is the first in the tropical South Pacific and may be applied to other 
caves in the region. 
 Key Words: (Caves, degradation, sustainability). 
 
Long-Term Resilience of Coral Reefs  
T Lamy1, R Galzin2, M Kulbicki3, T Lison de Loma4, J Claudet5 
1USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, Thomas.lamy27@gmail.com 
2USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, galzin@univ-perp.fr, 3UR-CoRéUs, IRD and 
Laboratoire d'Excellence CORAIL, michel.kulbicki@ird.fr, 4USR 3278 CNRS-EPHE CRIOBE and Laboratoire 
d'Excellence CORAIL, thierry.lison@criobe.pf, 5USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, 
joachim.claudet@gmail.com 
Coral reefs have always faced natural disturbances that repeatedly cause decline in the amount of coral cover. 
While most studies address the impact of a single disturbance over a short time, we do not know yet how coral 
reef ecosystems respond over the long-term to cyclic delcine in coral cover. In a changing world, where 
anthropogenic pressures are drastically increasing, such a perspective has the potential to shed light on the 
natural resilience ability of coral reefs. Here, we examined how succession between periods of decline and 
recovery in a coral habitat over the past 33 years, caused by different natural disturbances (one hurricane and 
crown-of-thorns starfish (COTS) outbreaks), have shaped the long-term trajectory of the associated fish 
assemblage in a South Pacific coral reef (Tiahura, Moorea, French Polynesia). Each disturbance had a specific 
impact on fish assemblage resulting in a continuous change in species and trophic structure through time. During 
the first disturbance, variations in richness and abundance mostly linearly followed variation in coral cover, while 
they became mostly non-linear during the second (COTS) disturbance, as decline in coral cover crossed several 
thresholds beyond which richness and abundance drastically declined. This 33-year long study reveals that 
responses to disturbances can be extremely contingent upon past perturbation history and offers in this respect a 
unique perspective on the long-term response of coral reefs to multiple stressors. As a consequence, shorter-term 
studies of anthropogenic impacts should be framed within this context. 
Key Words: resilience, threshold, community trajectory, coral fish assemblages. 
 
Preliminary Analysis on the Termiticidal Activity of Allamanda cathartica L. leaf Extracts 
Frank Britz V. Cadavis1 and Facundo Rey M. Ladiao1,2 
1Leyte-Samar Sustainable Development Initiatives, fritzywine_amethyst@yahoo.com  
2Leyte Normal University, rey_ladiao@hotmail.com   
Termites eat cellulose-based materials such as wood, paper, etc. and become pests when they attack 
anthropogenic structures. It is imperative, therefore, to look for economical, natural and environment friendly yet 
effective termiticide without the environmental and human hazards of synthetic termiticides. Allamanda 
cathartica Linn. has allamandin, a toxic iridoid lactone, and other poisonous compounds such as cardiac and 
cyanogenic glycosides and alkaloids, that make it a possible termite control. A. cathartica leaf decoction, crude 
leaf extract, and 40 percent and 80 percent methanolic leaf extract were sprayed on ten individuals of soldiers and 
workers of Nasutitermes luzonicus and Macrotermes gilvus termite species. Enough treatments were sprayed to 
moisten the termites but not flood the Petri plates. After ten minutes from application, the number of dead 
termites were counted and recorded. The 80 percent methanolic leaf extract was the most effective treatment 
that showed 90 percent killing rate across all test organisms followed by the 40 percent methanolic leaf extract 
and leaf decoction. The least effective is the crude leaf extract that killed only 40 percent of the termites tested. It 
is the 80 percent methanolic leaf extract, therefore, that showed most effective in killing the soldiers and workers 
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of the two termite species. This experiment may be tested on the king and queen of M. gilvus and N. luzonicus, as 
well as other species of both drywood and ground termites to test whether the treatment will have similar effects 
to those found in this study.   
Key Words: Allamanda cathartica L., Allamandin Nasutitermes luzonicus, Macrotermes gilvus. 
 
 
Gonad Transcriptome Analysis of Pearl Oyster P.margaritifera: Sex and Stage Specific Genes  
Teaniniuraitemoana Vaihiti1 , Arnaud Huvet2, Yannick Gueguen3, Nabila Gaertner-Mazouni4, and Gilles Le 
Moullac5 
1Ifremer – UMR 241, Vaihiti.Teaniniuraitemoana@ifremer.fr, 2Ifremer – UMR 6539, Arnaud.Huvet@ifremer.fr, 
3Ifremer – UMR 241, Yannick.Gueguen@ifremer.fr, 4Université de la Polynésie française – UMR 241, 
nabila.gaertner-mazouni@upf.pf, 5Ifremer – UMR 241, Gilles.Le.Moullac@ifremer.fr 
Pearl farming, the second principal economic resource for French polynesia, is based on the exploitation of the 
black lip pearl oyster Pinctada margaritifera (Mollusca, lophotrochozoa). P. margaritifera is a protandrous 
hermaphrodite specie : at the first maturation, all oysters are males and the female sex appears progressively 
from around two years old to eventually reach a 50/50 ratio. Today, genetic bases of sexual determinism and 
sexual differentiation in pearl oyster are still unknown. To better understand these mechanisms, the gonad 
transcriptome of P. margaritifera was sequenced using a NGS method and analyzed by RNAseq technology. Thus, 
after Illumina sequencing, assembly and annotation, we obtained 70147 contigs which 52% were annotated with 
various databases. Differential expression analysis of contigs identified 2433 differentially expressed contigs 
between the ten different categories of gonads (sex and stage) which 1058 have been annotated with the 
SWISSPROT database. K means clustering of contigs showed that among these 1058 contigs, 713 were more 
expressed in males than in females and 282 were more expressed in females. The 63 remaining contigs were more 
expressed in “undetermined”, “early” female, “regressed” male and female gonads, and also in the individuals 
showing a sexual inversion. The analysis of these contigs revealed the presence of known specific genes involved 
in sex determinism and differentiation  like dmrt1 for males or also foxL2 and vitellogenin for females. This study 
allowed us to identify potential markers of sex and gametogenesis in the pearl oyster P. margaritifera. 

Key Words: Pinctada margaritifera, Gametogenesis, Transcriptome, Differential expression. 
 
Genetic Diversity of the Endagered Giant Clam Tridacna Maxima and its Symbiodinium in French Polynesia  
Vaimiti Dubousquet1, Carmela Lopes1,2, Phila Raharivelomanana1, Veronique Berteaux-Lecellier2,3 and Gael 
Lecellier1,2,4 
1 : Université de la Polynésie française, BP 6570 98702 FAA'A. Tahiti, Polynésie française, 
vaimiti.dubousquet@upf.pf, carmela.lopes@upf.pf, phila.raharivelomanana@upf.pf, gael.lecellier@upf.pf, 2: 
Laboratoire d’Excellence « CORAIL » 58, avenue Paul Alduy - 66860 Perpignan CEDEX, 3: USR 3278 CNRS-EPHE 
CRIOBE-Université de Perpignan BP 1013 Papetoai Moorea 98729 Polynésie française, 
veronique.berteaux@criobe.pf, 4: Université de Versailles Saint Quentin en Yvelines, 55 Avenue des Etats-Unis 
78035 Versailles Cedex France. 
Coral reefs are declining worldwide. These coral structures, seat of an immense biodiversity, contain species that 
are thus also endangered. Among these species, giant clams are classified in Appendix 2 of CITES and in the IUCN 
Red group. Nevertheless, in French Polynesia, their stocks are recognized as the most abundant in the world, with 
high densities. Two giant clam species are found in French Polynesia, Tridacna maxima, the most abundant one, 
and Tridacna squamosa, recently identified on one among the 118 islands. As corals, they live in symbiosis with 
unicellular photosynthetic organisms: the zooxanthellae (Symbiodinium). To date, studies on the genetic diversity 
of clams in French Polynesia are very scarce. We assessed Tridacna maxima and its zooxanthellae, on this territory 
which extends over 5,000,000 km2. As for other Indo Pacific regions, a strong genetic homogeneity was observed 
in giant clams. Interestingly, amongst the three usual and variable genetic markers studied (two mitochondrial, 
16S and COI, and one nuclear, ITS1), only the locus COI was proven discriminant in French Polynesia. Beyond these 
differences in the rate of evolution between these three loci, these results also indicate a strong geographic 
structure; our samples being very distinct from those of the Indo-Pacific. The genetic structure of symbionts (rDNA 
28S) is also homogeneous with the presence of the same clades in all studied sites. Altogether, these results lead 
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to several hypothesis concerning i/ the geographical origin of clams, ii / the date of arrival and iii/ their 
propagation in French Polynesia. 
Key Words: giant clams, Symbiodinium, genetic diversity 
 
Long-Term Resilience of Coral Reefs 
T Lamy1, R Galzin2, M Kulbicki3, T Lison de Loma4, J Claudet5 
1USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, Thomas.lamy27@gmail.com 
2USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, galzin@univ-perp.fr, 3UR-CoRéUs, IRD and 
Laboratoire d'Excellence CORAIL, michel.kulbicki@ird.fr, 4USR 3278 CNRS-EPHE CRIOBE and Laboratoire 
d'Excellence CORAIL, thierry.lison@criobe.pf, 5USR 3278 CNRS-EPHE CRIOBE and Laboratoire d'Excellence CORAIL, 
joachim.claudet@gmail.com 
Coral reefs have always faced natural disturbances that repeatedly cause decline in the amount of coral cover. 
While most studies address the impact of a single disturbance over a short time, we do not know yet how coral 
reef ecosystems respond over the long-term to cyclic delcine in coral cover. In a changing world, where 
anthropogenic pressures are drastically increasing, such a perspective has the potential to shed light on the 
natural resilience ability of coral reefs. Here, we examined how succession between periods of decline and 
recovery in a coral habitat over the past 33 years, caused by different natural disturbances (one hurricane and 
crown-of-thorns starfish (COTS) outbreaks), have shaped the long-term trajectory of the associated fish 
assemblage in a South Pacific coral reef (Tiahura, Moorea, French Polynesia). Each disturbance had a specific 
impact on fish assemblage resulting in a continuous change in species and trophic structure through time. During 
the first disturbance, variations in richness and abundance mostly linearly followed variation in coral cover, while 
they became mostly non-linear during the second (COTS) disturbance, as decline in coral cover crossed several 
thresholds beyond which richness and abundance drastically declined. This 33-year long study reveals that 
responses to disturbances can be extremely contingent upon past perturbation history and offers in this respect a 
unique perspective on the long-term response of coral reefs to multiple stressors. As a consequence, shorter-term 
studies of anthropogenic impacts should be framed within this context. 
Key Words: resilience, threshold, community trajectory, coral fish assemblages. 
 
Symbiodinium Clade-Dynamics in Corals of Moorea (French Polynesia): Whats New About Clade?  
Héloïse Rouzé1,5, Gaël Lecellier2,3,5, Serge Planes1,5, Denis Saulnier4,5, Yannick Gueguen4,5 and Véronique 
Berteaux-Lecellier1, 5 

1 USR 3278 CRIOBE CNRS-EPHE, BP 1013 Papetoai Moorea 98729, Polynésie française. heloise.rouze@criobe.pf, 
veronique.berteaux@criobe.pf, planes@univ-perp.fr, 2Université de la Polynésie française, BP 6570 98702 FAA'A 
Tahiti, Polynésie française, gael.lecellier@upf.pf, 3Université de Versailles Saint Quentin en Yvelines, 55 Avenue des 
Etats-Unis 78035 Versailles Cedex France, 4IFREMER, Centre du Pacifique, UMR EIO241, BP 7004 98719 Taravao 
Tahiti, Polynésie française. Denis.Saulnier@ifremer.fr, Yannick.Gueguen@ifremer.fr, 5Laboratoire d’Excellence 
“CORAIL“, 58 avenue Paul Alduy, 66860 Perpignan CEDEX, France 
Coral reefs are dramatically threatened by the additional effects of climate change (thermal anomalies and ocean 
acidification notably) and local impacts (e.g., coastal development, pollution, over-fishing). Stress triggers the 
disruption of coral-algae symbiosis which can lead to coral death. Symbiodinium are classified into nine clades 
(from A to I) exhibiting different physiological capacities, that will play key roles in coral response to stressors. 
While numerous studies on the importance of zooxanthellae diversity in corals response to stress have already 
been conducted, long comparative surveys of Symbiodinium diversity and dynamics in corals facing various 
environments are poorly documented.  To fill this gap, coral associated Symbiodinium communities have been 
temporally surveyed, in Moorea, over an 18-months period. Coral colonies from three species (Acropora Cytherea, 
Pocillopora damicornis and Porites rus) exhibiting different sensibilities to stress were tagged and analyzed in four 
contrasted sites (e.g., sedimentation, nutrients). Symbiodinium community (clades A-F) and dynamics were 
identified by using quantitative PCR. Altogether, our data are indicating that the Symbiodinium communities, 
associated to corals, are diverse and highly dynamic. The observed clade associations differed according to coral 
species and to environmental conditions. Our results are in accordance with the growing evidences that 
zooxanthellae communities are highly flexible in response to environmental variations. Both amplification of clade 
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by shuffling from pre-existent clades (vertical transfer) and acquisition of new clades from environment by 
switching (horizontal transfer) are observed. Moreover, an unexpected protective role of clade D for coral host will 
be discussed. 
Key Words: Symbiodinium, dynamic, environmental stressors, corals 
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Classification of Pacific Pearls and Clams with Support Vector Machines  
Martin Loesdau1, Sébastien Chabrier2 and Alban Gabillon3 
University of French Polynesia, Geopole of the South Pacific 
1martin.loesdau@upf.pf, 2sebastien.chabrier@upf.pf, 3alban.gabillon@upf.pf 
Since centuries clams and pearls belong to the cultural identity of the people in the Pacific region. For scientific as 
well as economic purposes both of them are usually evaluated manually. The evaluation can mathematically be 
described as a multidimensional classification problem. The projects goal is to implement Support Vector Machine, 
by now one of the strongest supervised machine learning algorithms, to carry out the classification. Color images 
of pearls and clams will be segmented so the extracted items can be analyzed. With feature vectors of a set of 
manually classified items Support Vector Machines will be trained and tested. Afterwards images of unclassified 
items can be processed with the trained algorithm, allowing a generalized and automated classification. The main 
focus of the project will be on the pearls’ colors, as well as on morphologic measurements of the clams. 
Key Words: Support Vector Machine, machine learning, pearl and clam classification, color image processing 
 
Vehicle Guidance and Traffic Control System 
Utkal Mehta#1, Ankit Khirwadkar*2, Bhavik Makwana*3, Dhaval Kakadiya*4 
# 1School of Engineering and Physics, FSTE, USP, Laucala Campus, FIJI, mehta_u@usp.ac.fj 

*CHARUSAT, Gujarat, India.2 ankit.khirwadkar@gmail.com; 3 bhavik_makwana88@yahoo.in; 4 
d2006_d2006@yahoo.com 
An intelligent traffic guidance system is designed to provide real time information about the vehicle traffic 
situation online. Every vehicle on road is equipped with a RF-ID tag and a GSM module. RF-ID Receivers would be 
employed at particular zones and intersections, which will sense traffic conditions based on the RF-ID tags of 
vehicles. The information would be provided to a server or central governance system which would be analyzed 
and further forwarded to the user about traffic condition through GSM network. This information will be displayed 
on LCD screen in form of Maps and real time condition. This data would also be useful in routing the traffic 
through traffic signals based on traffic density and avoid traffic jams and chaos.  Moreover special RF-ID’s would 
be provided to the emergency vehicles (i.e. Police, Ambulance etc.). During emergency these vehicles will be 
detected and the traffic ahead will be notified to make way for the vehicle. Further every vehicle could be 
equipped with pollution sensor which will gather the data from vehicle’s exhaust. Government could track down 
the vehicle if the pollution level exceeds the limit and necessary action can be taken. This will be very useful for 
city users where traffic is a major problem. Cops can easily find theft vehicles. At the time of emergency on 
highway one can get help by pressing just a button. Thus the system provides a multi-dimensional prospect, 
making the system more effective and robust for traffic management.  
Key Words: Traffic guidance, pollution control, GSM technology 

 
Emotional Function Generation Using Neural 
Network 
Dong Hwa Kim 
Hanbat National University, S. Korea, koreahucare@gmail.com 
This paper suggests the way of emotion generation by neural network in voice signal. Speech signal is important in 
emotion function such as face emotion, voice emotion, and gesture emotion. To express fully emotion like human 
being, we have to consider these three emotion function at least. This paper deals with the novel emotion 
generation approach for robot, control system, and application for IT areas. 
Key Words: emotion generation, neural network, emotion control 
 
University – Industry Partnership: A Necessary Requirement to Produce Competent Engineers for Papua New 
Guinea 
John Pumwa, Ph.D.  
Mechanical Engineering Department, Papua New Guinea University of Technology, Lae, MP 411 
PAPUA NEW GUINEA 
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Partnership between the university and industry in the education of engineers is vital for continual success of 
quality engineering education. Government funded universities in Papua New Guinea are experiencing a decline in 
public funding which has led to the contraction in the ability of these institutions to offer quality education. 
Collaborative arrangements with industry can address these issues to the benefit of all participating organizations. 
Personnel exchange promotes mutual understanding of the issues and problems important to the participants; 
while industry providing training attachments for both sandwich and vacation employment can foster industrial 
experience for students. Adapting industry input into the engineering curriculum design will certainly go a long 
way in the preparation of engineers adequately for practice in industry. This paper presents some of the initiatives 
and attempts undertaken by the university in order to encourage greater cooperation with industry. 
Key Words: Partnership, cooperation, industry, engineering education, training.  
 
Valuing ICTs in the developing Pacific: A Human Security Perspective from Tonga  
Dr Fononga Vainga Mangisi-Mafileo 
Pacific Island Centre for Public Administration, fononga.mangisimafileo@usp.ac.fj 
Since the 1950s, the link between information, communication and development emerged with varied and 
rigorous claims of its impact on social change. Over the decades there has been increased global penetration of 
ICT, along with it a soaring global market share estimated at USD$3 billion1 – more than 4 times the OPEC net oil 
exports2, and 30 times world tourism revenues3. The exponential growth of this industry in monetary terms, has 
often been the yardstick by which communications and development in general, and human security in particular, 
has been measured. However, the values initially placed on ICTs by technologically advanced countries have not 
been equally matched in developing regional contexts. In the Tonga context, it was discovered through household 
survey analyses that income was not a sufficient determinant influencing the diffusion and use, hence value, of 
ICTs. The nature of work, rather than occupational group determined use of certain ICT over others. The notion 
that ICTs enhance market opportunities is true only in so far as people are educated, accustomed and motivated 
to apply conventional business principles. It was found that business principles and incentives of enhancing profit 
margins goes against the customary behavior of maintaining human security, including shared rewards, and social 
networking as informal insurance against livelihood vulnerabilities. Finally, it was discovered that information 
seeking and transmission in relatively traditional communities were primarily used to support existing social 
networks from which they anticipate reciprocation in the forms of socio-economic opportunities, and access to 
appropriate resources. While some ICTs may be more useful than others, the key enabler for relevant and timely 
communications policy choices is in the assessment of end-user profiles and patterns of information seeking and 
communications must be conducted to guide formulations and implementation of relevant and timely public 
policy.  
Key Words: Information Communications Technology (ICT), Value, Human Security). 
 
Cyber Security in the Pacific: Battling the Dragon in the Room  
Salanieta Tamanikaiwaimaro1  
1University of the South Pacific, sala@pasifikanexus.nu 
The explosion of ICT has revolutionized access to information and accelerated development [1] through enabling 
energy grids, water supply systems, Stock Exchange, Banks, schools, powering supermarkets and residential 
communities [2]. It has also enabled consumers to access Automated Teller Machines (ATMs) to withdraw and 
deposit money instead of waiting for banks to open. Students in remote islands are able to access books that are 
not in their school nor community libraries over the Internet and online education programmes such as the Khan 
Academy have transformed classrooms. Sharing experiences online have also helped to accelerate development. 
Doctors can access patients in remote locations, and meteorologists monitor global weather patterns are all 
examples of reliance and dependence on ICT.  Whilst ICT has numerous advantages, its illicit use also poses serious 
security threats for individuals, families, businesses, organizations and nations. Issues of identity theft, illegal 
access through hacking, online bank hoists, telecommunications hijacking, spam, phishing, malware, botnets, 
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industrial espionage, electronic fraud, cyber-attacks are all examples of cyber security vulnerabilities which pose 
an incredible risk that come at social, economic and political costs [2]. Cyber security is a global concern and the 
Pacific is no exception. Given that there is increasing dependence on ICT, it is critical that governments in the 
Pacific region put in place mechanisms to ensure that their cyber environment is secure [2]. Nations must be 
strategic in how they collaborate to address the vulnerabilities that come with development in this area.  
European Information Technology Observatory (EITO), an international market research firm. Available at: 
http://www.eito.com/pressinformation_20100303.htm [Accessed: July 10, 2010] 1 US Energy Information Administration reports 2010 OPEC export 
revenues. Available at: http://imarketnews.com/node/14717 [Accessed July 10, 2010] 1 World Tourism Organization 2008 report on Global Revenues 
Key Words: (Cyber Security, Information Communication Technology, Vulnerability, Development). 
 

 
Mobile Phones in Rural Papua New Guinea: A Transformation in Health Communication and Delivery Services in 
Western Highlands Province 
Henry Yamo  
 Auckland University of Technology (AUT), Hyyaleah@gmail.com 
The introduction and use of mobile phones in Papua New Guinea (PNG) is a new phenomenon. In rural areas 
especially where basic government services have progressively ceased to exist, people perceive the mobile phone 
as a beacon of hope that will keep them in touch with the outside world, giving them a new lease of life. The 
mobile phone is lessening the ever increasing 'digital divide' in a country where computers and fixed-line 
telephones were viewed as luxury items affordable only by the well-to-do and working people. This case study is 
based on the Closed User Group (CUG) service, a telecommunication product introduced to the country by Digicel. 
This CUG service was introduced to the provincial health sector by the Western Highlands Provincial Health 
Authority (WHPHA). IN this project, health care workers (HCW) were equipped with mobile phones to enable ease 
of communication among the workers and between health facilities in the province. The study explored how the 
flow of communication through mobile phones can assist the challenges of delivering health services to the rural 
areas. The research confirmed that HCWs need up-to-date information that is useful for efficient service delivery. 
The findings also show that the mobile phone has supported both administrative and clinical aspects of health 
worker jobs. This has resulted in a cut back of administrative costs for health facilities as well as for the Western 
Highlands Provincial Health Authority (WHPHA). Communication enabled HCWs to save lives through phone 
assisted deliveries of babies and emergency medical land and air evacuations.  
Key Words: (Tele-hausline, Tok Pisin). 
 
Challenges in ICT Development in Samoa: Recommendations for the Way Forward  
Ioana Tuugalei Vaai Chan Mow 
1National University of Samoa, i.chanmow@nus.edu.ws 
This paper looks at the predominant and emerging technologies in Samoa over the last 50 years, summarising 
major events, issues and developments. In Samoa, technology has evolved from the radio, telegram and television 
of the 1960s, to television networks, telex and video of the 1970s, to fax and  computer technology in the 1980s 
;computer networks, CDROM ,DVD , internet, mobile and satellite technologies of the 1990s; and in the last 
decade the establishment of submarine cable ; broadband  and wireless  and the expansion of the most 
extensively used technology, the  mobile   phone.The term technology used in this context includes print, radio, 
television, computer and modern communications technologies such as broadband and wireless. From this 
investigation of events, issues and developments, recommendations for future development have emerged. 
Recommendations include a) the use of regional solutions for regulation and infrastructure, and regional 
collaboration in future ICT developments; b) the need to strive for universal access; c) for sustainability of ICT 
projects it is recommended that investments be budgeted for their development, operation and maintenance and 
not merely the initial capital costs; d) explore the value of social networking; e) capacity building for people to 
leverage the opportunities afforded by the technology; f) active encouragement of development of local content; 
and g) research on innovative technologies, best and sustainable practices in ICT is recommended as ongoing to 
ensure development in the right direction. 
Key Words: (ICT, broadband, social networking, universal access). 
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A Systems Approach to Urban Health and Wellbeing in the Asia-Pacific Region  
Katrina Proust1 and Nordin Hasan2 
1Australian National University, katrina.proust@anu.edu.au 
2International Council for Science, Regional Office Asia-Pacific, nordin.hasan@icsu-asia-pacific.org 
In June 2011 the Regional Office Asia-Pacific (ROAP) of the International Council for Science (ICSU) published a 
Science Plan in which it outlined the key issues and concerns for the future health and wellbeing of urban dwellers 
in the region. The Science Plan addressed the need to take a systems approach to the interconnected issues in the 
urban health system. 
http://www.icsu.org/icsu-asia/publications/science-planning-reports/science-plan-on-health-and-wellbeing-in-
the-changing-urban-environment-1  In 2012 ICSU ROAP began its Research Program on Urban Health and 
Wellbeing. A number of pilot projects have been designed to investigate particular challenges and the benefits of 
taking such a systems approach in different cities in the region. These projects address issues such as urban 
transport, air quality and health; green transport under climate change; sustainable urban transport; contested 
landscapes, health and social wellbeing; improving infant nutrition among the urban poor; dengue-fever 
management. The practical system analysis approach that ICSU ROAP has adopted is Collaborative Conceptual 
Modelling (CCM), developed at the Australian National University (Newell and Proust, 2012, Introduction to 
Collaborative Conceptual Modelling, https://digitalcollections.anu.edu.au/handle/1885/9386). CCM focuses on 
cross-sector feedback, and insights from inter-disciplinary research. It provides a practical way for a research 
group to work together across disciplines and sectors, to integrate their findings, and develop a shared 
understanding of the dominant system behaviour of their selected urban health issue or problem. CCM helps to 
identify leverage points for change. In this presentation we describe the ICSU ROAP Program, key aspects of CCM, 
and some of the work-in-progress. 
Key Words: Urbanism, Asia-Pacific, global change 
 
Building Bridges: Using ICT in ACTS 
Afshana Anzeg, Pauline Ryland 
University of the South Pacific, anzeg_a@usp.ac.fj, University of the South Pacific, ryland_p@usp.ac.fj,  
Many students that join USP feel like they are thrown into the deep end when they come face to face with ICT in 
Learning and Teaching. Despite living in the era of the digital natives, many students face the brunt of digital 
divide. This digital disparity can throw potential high performing students below average and plays a significant 
role in student attrition. There is a dire need to bridge this gap before the beginning of a semester to ensure that 
all students begin the semester on an equal footing. The Academic and Cultural Orientation Programme for 
Tertiary Students (ACTS) introduces students to online platforms and basic ICT tools to ensure students are 
exposed to and are aware of using these in their learning and teaching from Day 1 of semester. ICT tools are 
supposed to assist students but when students do not know how to use them it becomes a hinderance for them. 
There is a need to bridge this gap. 
Key Words: ICT, ACTS 
 
Reaching the ‘Unreached’: Bridging the Geographical and Cognitive Gap Using ICT 
Abtar Kaur, PhD 
Professor, Faculty of Education and Languages, Open University Malaysia, Malaysia, abtar@oum.edu.my 
In this age of science and technology, are human resource management experts, NGOs, teachers and academics 
really maximizing ICT to narrow the twin gaps of geography and cognition? For instance, an interesting issue that 
needs to be discussed and debated on is if there exist a synergy between theories of learning and training and ICT. 
Is there an amicable “marriage” for the kind of quality education that is expected to emerge with the use of ICT? ”. 
And if there is, what are the success stories, impact, the issues and challenges faced? If there is not, what is 
preventing it from happening? Is it a lack of skills and knowledge, a lack of institutional support or a general 
malaise supporting the saying “if it is not broken, why fix it”? As aptly stated by Karlsudd and Tagerud (2008), an 
important factor for the quality of education is that the faculty work team shares a common attitude to learning, 
to educational goals, and to the surrounding community. But it is also important that those teachers have a good 
knowledge of the possibilities inherent in ICT as a support for learning” (p.44). In this paper, an overview of what is 
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meant by reaching the unreached; cognition and ICT will be presented. This will be followed by literature and an 
in-depth analysis of core issues. Focus will also be given to e-learning, flexible learning, blended learning and OERs. 
A case study related to use of ICT to reach the ‘unreached’ in numerous countries with particular interest in efforts 
taken by the Open University Malaysia will be presented. The case study will unravel successful and unsuccessful 
stories as well as the impact and challenges faced. The paper will end with recommendations on the way forward 
to bridge the geographical and cognition gap in an effort to build robust human resources.  
Key Words: Geographical, Cognitive Gap, ICT 
 
Implementing Open Source Software Solutions for Education in Fiji  
Rohitash Chandra1  

1School of Computing, Information and Mathematical Sciences, Faculty of Science, Technology and Environment 
University of the South Pacific,  rohitash.chandra@usp.ac.fj 
 Open source software such as Linux operating systems (OS) are alternatives to proprietary software such as 
Microsoft Windows OS, Apple Mac-OS and other related systems. Linux is free to use and extend and has good 
performance in terms of reliability and robustness. Linux does not have major issues with software viruses when 
compared to Windows systems.  Linux systems have been mostly used as Web Servers over the Internet and are 
also becoming popular as desktop environments for everyday use.  A number of universities and government 
departments around the world are adopting Linux systems and packages such as Open Office as their  tool for 
education and  office productivity. The use of open source software can reduce the cost of software and more 
emphasis can be given on other issues such as the purchase of better computer hardware and investment for 
better Internet services. This presentation will examine a popular Linux distribution called Linux Ubuntu Mint and 
discusses how Linux and other open software software solutions can be used in schools and universities in Fiji.  
The activities of Software Foundation Fiji that has been the major advocate of open source software in Fiji will be 
highlighted and a road-map for deploying  these solutions at University of the South Pacific and education 
institutes in Fiji will also be given. 
Key Words: (Open Source Software, Linux, Open Office, Education). 
 
SMS-Based Classroom Assessments introduced at USP  
Shelvin Chand, Bibhya Sharma 
1University of South Pacific, S11067171@student.usp.ac.fj 
The University of the South Pacific is leading the way in terms of mobile based learning in the South Pacific region. 
One of the newest applications launching in Semester 2, 2013 is the SMS-based classroom assessment app. This 
type of assessments give students flexibility in undertaking quizzes from wherever they are without the need for 
an Internet connection. This is among the few applications that do not chew up mobile data or require fancy smart 
phones. The application is developed to work in-line with the smart classrooms which the University is working on 
implementing at the moment. This paper will discuss the architecture & design, implementation details, and the 
advantages associated with such applications to Pacific Island Countries. The application is all set to be piloted 
with two main-stream courses next semester. The data obtained from associated surveys with staff and students 
will be discussed and recommendations made. 
Key Words: (SMS, Assessment, Flexible, Learning). 
 
Exploration of Mobile Technology: Transforming Learning & Services in the Pacific Region  
Dr Bibhya Sharma, Mr Rona Finiasi, Mr Sanjeet Chand 
The University of the South Pacific, mlearning@usp.ac.fj 
The University of the South Pacific is of the view that mobile technologies will expand and enrich educational 
opportunities for learners in the Pacific region. Since the Pacific is widely scattered geographically, mobile learning 
can be a useful tool that The University of the South Pacific is advancing towards in terms of transforming learning 
and learning services for easier and better access to information. In the Pacific region today, a growing public 
evidence suggests that ubiquitous mobile devices especially mobile phones and, more recently, tablet computers 
are being used and owned by learners and even educators around the Pacific region to access information and 
even facilitate interactive learning in new and innovative ways. Instead of students travelling to learn in preferred 
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locations, mobile learning (m-Learning) has provided learning methods and opportunities to the students 
wherever they are located in the Pacific through the use of various mobile technologies, Mobile learning would be 
a great advantage in the Pacific with the possibility of  various ways of interaction with students and instructors. 
Other advantages for the Pacific is carefully considered and analyzed. This paper presents some case studies and 
success stories garnered at The University of the South Pacific. It also considers the issue of adaptability of 
functionalities and features of m-Learning tools from developed countries. 
Key Words: (m-Learning, phones, tablet computers, Pacific region). 
 

Early Warning System-Innovative Student Monitoring in an e-Learning Environment 
Mr Vineet Singh, Dr. Bibhya Sharma, Mr Shaveen Singh 
The University of the South Pacific 
vineet.singh@usp.ac.fj 
The University of the South Pacific (USP) Strategic Plan 2013-2018 calls on to significantly expand the 
implementation of Moodle as a learning management system for teaching and learning. The shift in the pedagogy 
invariably warrants innovative ways of monitoring student progress in this new and exciting learning environment. 
Early Warning System piloted at USP monitors student progression by using the history of interactions, completion 
and course achievement as an indicator of satisfactory or unsatisfactory performance. Incorporated within 
Moodle, the real time progress tracking system helps identify underperforming students so that corrective 
measures and actions can be taken before it is too late. Students are flagged on incomplete tasks, alerted on lack 
of engagement with online activities, and informed on popular course activities. Course coordinators are able to 
identify student learning patterns and group similar learners, which is a difficult task especially in large classes. The 
model will also assist the coordinators in evaluating and maintaining courseware by identifying effective and 
ineffective course activities. The paper presents the implementation report of EWS at USP, highlighting its share of 
strengths and opportunities. 
Key Words:  Moodle, Monitor, Warning, Interaction 
 

Introduction of Tablet Learning in the Pacific Region  
Mr Raneel Kumar, Dr. Bibhya Sharma, Mr Varunesh Rao 
The University of the South Pacific, raneel.kumar@usp.ac.fj  
The University of the South Pacific, bibhya.sharma@usp.ac.fj 
The University of the South Pacific, varunesh.rao@usp.ac.fj  
The paper presents the research and findings of the initialization of the Tablet Learning Project in the University of 
the South Pacific. The project aims to make quality education more accessible through the use of tablet computers 
to students studying through distance and flexible learning modes at the University which is geographically 
scatterd in the South Pacific region.  The tablets are portable computing devices that can be used in various 
environments  including Education. The paper looks at the tablet hardware and software including applications 
that would be suitable for tertairy students and at the same time limit the need for students to use the tablets for 
non-educational purposes. In addition, it discussess the challenges in the implementation of the project in the 
University. Challenges pertaining to existing University network infrastructure and the limitation of the Android 
operating system. Findings on the impact of tablets are revealed once the tablets are distributed to the students 
across the region and feedback obtained from them. Key benefits to learning and teaching are discussed along 
with the difficulties surrounding the project. Overcoming these difficulties would certainly make the tablets a good 
learning tool for tertiary students of the Pacific region. 
Key Words: Tablets, Android, Learning 
 
Connecting the Region using Intelligent Classrooms 
Sheikh Izzal Azid, Bibhya Sharma2 
1The University of the South Pacific, azid_s@usp.ac.fj, 2 The University of the South Pacific, sharma_b@usp.ac.fj 
This era has witnessed a pedagogical shift in the area of ICT driven education. While the developed countries have 
it and use it in every aspect of their lives, the developing countries desperately need the ICT tool for its students. 
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Due to the geographical location of the Pacific Island countries, there is a genuine need to design and develop 
tailor-made Intelligent Classrooms. Hence, another new initiative of USP is to invest in the Intelligent Classroom 
would be located in all the USP regional campuses with networking of intelligent sensors. This paper presents the 
prototype of smart classroom which ultimately scaffold to Intelligent Classroom. The intelligent classrooms would 
be interfaced such that the distance student/staff would be able to interact actively in real time.  Adding live-blog 
for students during lectures to discuss and share ideas with other the students in the same lecture throughout the 
region. Through live-blog students in small number class in some campus would not feel isolated. Smart timetable 
is also linked where students will be able to view lecture times via Mobile app, or even the lecturer can book the 
classroom using app. Moreover human action recognition and voice to text is also interfaced to ease load on 
lecturer and convert lecture into subtitles preferred to students. 
Key Words: (Intelligent Classroom, Sensor network, Live Blogs). 
 
Edutainment for an Enhanced Learning Experience (ELE)   
Salsabil Nusair1, Dr. Bibhya Sharma2, and Gavin Khan 
1University of the South Pacific, (SCIMS), salsabil.nusair@usp.ac.fj 
2University of the South Pacific, (FSTE), bibhya.sharma@usp.ac.fj, 3University of the South Pacific, (SCIMS), 
gavin.khan@usp.ac.fj 
Edutainment is a form of education which is designed to be entertaining, in order to keep learners engaged and 
subsequently enhance knowledge retention. It is a well-known fact that people memorize facts or understand 
concepts and ideas better when they are emotionally involved [1]. There is a wide variety of tools and formats that 
can be used to create edutainment, ranging from flash to animated text and images, cartoons, etc. New 
technologies can be used to facilitate more creative learning such as USP’s mLearning initiative which serves as an 
excellent platform for promoting edutainment. It is our intention to raise awareness about how effective 
edutainment can be in the learning process by demonstrating learning materials brought to life with intent to 
motivate learners to be actively engaged. 
Key Words: (Edutainment, Learner-engagement, Knowledge-retention, Animation). 
 
The Need of Online Mathematics Diagnostics Test (OMDT) @ USP 
Mr. Ramesh Kumar, (USP-FSTE, kumar_rm@usp.ac.fj ), Co-Author:  Dr. Bahia Nandi Sharma, (USP-FSTE, email: 
sharma_b@usp.ac.fj), Mr. Vanish Prasad, (USP- SCIMS, email: prasad_ai@usp.ac.fj ) 
It is a common knowledge that students in the Pacific countries have different levels of knowledge in 
Mathematics. This invariably leads to high numbers of dropouts and low study achievements in programmes at 
tertiary level. This seems to affect the science programmes more than the rest due to the applicability and usage 
of mathematics in the science courses. The Faculty of Science, Technology & Environment from The University of 
the South Pacific embarked on a new project to identify these gaps and to prove remedial help early in the 
semester so that students enter their programmes with the same level of mathematics. It has been decided to 
give special emphasis to the start of studies by introducing an Online Mathematics Diagnostic Test to all its first 
year students. This online test consists of 40 multiple choice questions picked at random from 20 different topics 
prescribed for Year 12-13. The test also has an immediate grading and feedback mechanism. Online remedial work 
will be provided to students who do not perform well in different topics. The paper will highlight and discuss this 
new initiative.  
Key Words: Online Mathematics Diagnostic Test 
 
Development of Agriculture Students through Information and Communication Technology in Fiji 
D.Krishna 1and H.K.Sachan2,  
CAFF, Fiji National University, Koronivia, Fiji Islands, hirdesh.sachan@fnu.ac.fj 
Information Communication Technologies (ICTs) refer to technologies that facilitate the creation, processing and 
transfer of information across space and time. ICT can play an important role in promoting agriculture and rural 
development. ICTs enable performing tasks quickly, efficiently and comprehensively, facilitating the flow of large 
volumes of information to a wide audience across numerous geographical locations. The electronic mass 
communication has been considered as a potential agency for development of people.  This study examines the 
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different types of electronic media. It discusses about the simple, advanced and modern electronic media. Simple 
media like radio, television are accorded as most reliable and farthest reaching communication techniques. This 
study also examines the extent and characteristics of ICT usage among trade diploma students in agriculture on 
gender and age differences in ICT use. The main purpose for ICT use is for computer games and word processing, 
and far behind spreadsheet, programming and information retrieval. The results showed significant gender 
differences in most aspects.  
Key Words: (ICT, Agriculture students, Fiji)  
 
Refresher Programme  
Mr Atish Sharma & Ms Bijeta Kumar, Dr Bibhya Sharma 
Faculty of Science, Technology and Environment/ The University of the South Pacific, atish.sharma@usp.ac.fj and 
kumar_b@usp.ac.fj 
Faculty of Science, Technology and Environment/ The University of the South Pacific, bibhya.sharma@usp.ac.fj  
In this new era of ICT driven education, the developing countries are finding it increasingly difficult to cope with 
the heavy and continuous changes brought into the area of higher education. Currently, The University of the 
South Pacific (USP)has witnessed the advert of multiple learning tools in ICT. These tools are unheard of in most of 
the USP region. A consequence of this is the difficulty faced by students adapting and adopting the university 
environment. High attrition rates, subdued interests, and views in the Learning Management System, unfavorable 
or lukewarm response to m-Learning and eLearning tools, etc. are subsequently noted. The Faculty of Science, 
Technology, and Environment in USP has embarked on a new initiative to introduce new students to an induction 
and refresher programme before they begin their journey at USP. It is suggested that these types of programmes 
make the transition from secondary schools to university life easier and smoother.  
 The Refresher programme consisted of ten modules: 1) ICT Tools, 2) Understanding course outlines, 3) 
Mathematical Software, 4) Mobile Learning, 5) Time management and Study skills, 6) Moodle learning 
Management system, 7) Learning Labs, 8) Early Warning system, 9) Turnitin and Plagiarism and 10)  Remedial 
Mathematics. The paper showcases this pilot run and highlights its strengths and opportunities. Results from 
students surveys will also be discussed. 
Key Words: ICT, Education, USP 
 
Supporting Sustainable Student Learning at USP through the Use e-Portfolios  
Shaveen Singh1, Anjeela Jokhan2 and Bibhya N Sharma3 
1University of the South Pacific, singh_sv@usp.ac.fj, 2 University of the South Pacific, jokhan_ad@usp.ac.fj, 3 
University of the South Pacific, sharma_b@usp.ac.fj 
There has been increasing emphasis in recent years on moving away from traditional teaching toward student-
centered learning. This paradigm shift has encouraged moving power from the instructor to the learner, treating 
the learner as a co-creator in the teaching and learning process (Barr & Tagg, 1995). As a result, curricula is 
changing to accommodate individual student learning and university responsibilities: achieving graduate attributes 
to nurture professional growth and development of students. Grades are less relied upon as a proof of learning: 
multiple stakeholders in education and the workplace want documentation that provides evidence of the entire 
process of learning. To answer these calls, our faculty has introduced the use ePortfolios and Mentoring in its four 
year undergraduate degree programmes in Software Engineering and Net-Centric Computing. 
This paper gives an account of the implementation of the project to date in the undergraduate subject and how 
the ePortfolio is used here as both a learning tool and a means of aggregation. Using ePortfolios, students are 
provided a context within which they can appreciate the knowledge and skills they are acquiring and contextualize 
understanding of the many roles within the profession, and the additional capabilities they might require to 
achieve (over the medium term) their career goals. It also allows them to tell their own stories and make 
connections between their formal coursework and their informal, experiential learning (Wyllie, 2010). 
Key Words: (e-Portfolio, graduate attributes, professional development). 
 
Emerging ICT integration in Higher Education in the USP Region 
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anjeela.jokhan@usp.ac.fj 
The University of the South Pacific serves its twelve member countries across some 33 million square kilometres of 
ocean.  The challenges faced by the University in providing education over this vast ocean space led to the 
development of a telecommunications infrastructure to help provide education remotely. In the more recent 
years the demand on education has grown with the need not only to educate school leavers and mature students 
but also to up skill the workforce, etc. leading to the development of more flexible modes of delivery particularly 
using ITC tools. USP has resorted to tailor made solutions using ICT tools and technologies. Some examples of 
these are the creation of specific  45s clips of high important concepts/ideas online, structured notes, early 
warning system, group learning activities, sms-based m-Learning tools and tablet learning  which provide students 
with an enriched learning experience but in a somewhat different way  than some of  the  more conventional use 
of ICTs.  The paper will also do a sneak peek of edutainment and classroom assessment apps developed form-
Learning.  
Key Words: ICT, Higher Education, USP 
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Food Sovereignty on Rapa Nui: A Review of the Food Patterns Between 1864 and the Present.  
Andrea Seelenfreund1 and Francisca Ramírez2 
1Academia de Humanismo Cristiano, aseelenfreund@gmail.com, 2Academia de Humanismo Cristiano, 
franciscaramirezdobud@gmail.com 
Rapa Nui although geographically and culturally part of Polynesia is politically part of the Chilean State. Settled 
originally by Polynesians coming from the West, during the nineteenth century it came under an intense process 
of colonization by Western groups:  first catholic missionaries, French entrepreneurs, Chilean backed sheep 
ranching, and as of 1960 its conversion into a Chilean settlement. Rapa Nui history is traversed by constant 
cultural contacts and has been culturally permeated by different actors and processes which have influenced, 
intervened, remodeled and readjusted it’s symbolic structures over time. The discourses associated to the food 
system have been part of the cultural reconfiguration. In this paper we present the main findings of an 
ethnographic and archival research about the food system and perceptions of food shortages that chroniclers, 
visitors and settlers of Rapa Nui have installed over time. The ever increasing presence and influence of foreigners 
on the island’s cultural system is reflected in a growing frequency of imported foods and an accompanying 
discourse which supports the idea that these are necessary to the island, promoting a sense of fear of a potential 
food security crisis. The process of acculturation in Rapa Nui is strongly evidenced in its food system. The island 
has gradually lost traditional ways of producing and consuming foods, and at the same time this has affected 
traditional food plant species biodiversity and food sovereignty on the island.  
Key Words:  Food Sovereignty, Food Security, Scarcity, Abundance, Imported Foods. 

 
Adoption of Coffee Based Farming Practices by the Smallholder Coffee Growers in Papua New Guinea 
B.Tiko1 and A.Halim2 
1Department of Agriculture, Papua New Guinea University of Technology, btiko@ag.unitech.ac.pg 
2Department of Agriculture, Papua New Guinea University of Technology, ahalim@ag.unitech.ac.pg 
The objectives of this research were to, find out the personal and socio-economic characteristics of smallholder 
coffee growers in selected villages of Papua New Guinea, find out the extent of adoption of coffee farming 
practices by the farmers of the selected areas, and find out the relationship between the extent of adoption of 
coffee farming practices by the growers and their personal and socio-economic characteristics. The research was 
conducted between the contact and non-contact farmers of PNG Coffee Industry Corporation (PNG CIC).  Most 
frequently occurring age group of non-contact farmers in Banz were between the ages of 26 – 35 years while the 
contact farmers in Korefegu were between the ages of 36 – 45 years. The total farm size of the non-contact 
farmers were between 1 -2 hectares and the contact farmers were less than one hectare. Most of the non-contact 
farmers had over one hundred hectares of coffee area per farm while the contact farmers had about ninety-four 
hectares per farm. Total average income of non-contact farmers was about K170, 000. While the contact farmers 
earned about K120, 000 in 2011. The average adoption rate on different coffee farming practices for non-contact 
farmers was 43% while for the contact farmers was 42%. The most adopted practice by non-contact farmers was 
marketing while that for the contact farmers was shading.  
Contact farmers 
There was a positive relationship between coffee area and extent of adoption in pests and weed control. Farmers 
with big coffee area tend to use pests and weed control practices. Farm area and total income had a positive 
influence on the extent of adoption in marketing practices. This indicates that farmers with big farm area earned 
more income through marketing practices. 
Non-contact farmers 
There were negative relationships between education level and the extent of adoption in soil conservation, pests-
weed control, shading, harvesting-processing and marketing practices. This implies that uneducated farmers were 
not able to adopt the practices. Total coffee area had shown negative relationship on the extent of adoption in 
marketing practices, which indicates that farmers with less coffee area were not efficient in marketing practices on 
coffee. 
Key Words: (Adoption, coffee, farming practices, coffee growers). 
 

mailto:aseelenfreund@gmail.com


Page 28 of 159 

 

Preliminary Value Chain Analysis and Value Adding of Cultured Tilapia (Oreochromis niloticus) in Fiji 
Bala S1, Morris C1, Simos T2, Lako J3, South GR4 

1Institute of Marine Resources, University of the South Pacific, Suva Fiji, bala_s@usp.ac.fj, 2 School of Global Food 
Studies, Faculty of Professions, , University of Adelaide, Adelaide, Australia, 3Faculty of Science Technology and 
Environment, University of the South Pacific, Suva, Fiji, 4 Faculty of Business and Economics, University of the South 
Pacific, Alafua, Samoa 
A rapid value chain analysis was conducted for the Fiji Tilapia Industry in 2011. We report here for the first time on 
the results of the value and supply chain analysis, of one of the country’s leading aquaculture species. Tilapia 
farms are largely subsistence in nature although the number of farms has recently increased. Currently there are a 
total of 175 farms, out of which 45 are considered semi-commercial. The industry is highly dependent on 
intervention by the Fisheries Department in assisting farmers to promote sales and improve their economic 
prospects, along with farm establishment, grow-out training and supply of seed (fry).   Fiji produces approximately 
95 tonnes of Tilapia per annum with an estimated farm gate sales value of FJD 425,000 (238,000 USD). Tilapia is 
usually sold live at municipal markets or at farm gate and retail price varies between FJD6.00-7.00 per kilogram. 
There is no evidence of wholesaling or organized distribution. Consumers are largely Fijians, Chinese and Indo-
Fijians. No significant restaurant consumption and value adding was evident, however preliminary consumer 
research indicated that there is potential for future development, especially smoked whole fish and fillets. 
However this will require production of a larger size fish (> 700g), involvement of a suitable processing plant and 
improved distribution & marketing strategies. It is anticipated that demand for Tilapia consumption can grow as 
the supply of traditional marine seafood sources reduces and the cost of other meats increases over time. We 
acknowledge ACIAR-PARDI Project 2010/002 for financial support. 
Key Words: (value chain analysis, tilapia, value-adding). 
 
Shelf-Life Prediction of Cold Smoked Tilapia  
Janice Natasha1 , Jimaima Lako1, and Graham Robin South2 
1University of the South Pacific, Laucala Campus, Fiji. E-mail Address: janice_natasha@live.com 
1University of the South Pacific, Laucala Campus, Fiji. E-mail Address: jimaima.i.lako@usp.ac.fj  
2University of the South Pacific, Alafua Campus, Samoa. E-mail Address: robin.south@orda.com.au  
Production of tilapia, Oreochromis niloticus, from the aquaculture sector in Fiji is on the rise, however 
commercialization is limited only to live fish. In view of this, cold-smoked tilapia products were developed to 
provide alternative taste and their shelf-life were predicted. Chemical, microbial and sensory evaluation were 
conducted on vacuum packed, cold-smoked tilapia to estimate shelf life that were stored for a 20-week trial 
period at 5°C (referigerated) and -18°C (frozen). Results revealed that psychrophilic total viable count of 
referigerated cold-smoked tilapia reached its maximum level of 6 log cfu/g after 3 weeks, however, the shelf-life of 
the product was estimated to be 6 weeks by the sensory panelists.  Frozen cold-smoked tilapia remained within 
the acceptable limit throughout the 20-week storage period. Rancidity level remained very low throughout the 
storage period due to inhibition of lipid oxidation by the total phenols in the product. The threshold level of 25mg 
N/100g of Total Volatile Base – Nitrogen (TVB-N) was reached at sensory rejection. Trimethylamine (TMA) did not 
play a significant role in spoilage as only small amounts were produced. Enterobactericea predominated the 
spoilage flora. Other spoilage microorganisms found at sensory rejection included Lactic-acid producing bacteria 
(LAB), psychrophilic Clostridia spp. and yeasts and mould. High counts of Enterobacteriacea at rejection time may 
be attributed to pond water quality in which tilapia were reared. Shelf-life can be maximised through purging of 
live tilapia before slaughter and through hygenic handling of fish during processing.                   
Key Words: Cold-smoked tilapia, shelf-life, spoilage organism, Enterobactericea.  
 
Phosphorous Requirements of Soils in the Fiji Sugarcane Belt  
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The availability of phosphorus (P) in soil is perceived to be one of the limiting factors to sustainable sugarcane 
production in Fiji. The main objective of this research was to ascertain the amount of bioavailable phosphorus in 
the soils which will be useful in determining the required amount of inorganic fertilizer to be applied to the soil. In 
this study, twelve different soils were selected from the sugarcane belt of Fiji and phosphorus buffer index (PBI) 
and phosphorus isotherm experiments were performed. The PBI analysis was carried out using Australasian Soil 
and Plant Analysis Council (ASPAC) method 9I2 extractions with a Murphy and Riley analytical finish. Tests for 
physical and chemical parameters of soil were also carried out and Pearson’s correlation tests used to identify 
patterns. It was found that Oxisols had the highest PBI values ranging from 134 to 170 while Inceptisols had the 
lowest ranging 33 to 54. The PBI data followed a similar pattern to the generated isotherm curves of the different 
soil types. Soils with low PBI have greater potential for P leaching through runoff into waterways. The clay content, 
soil pH, exchangeable calcium, organic matter and Al and Fe oxyhydroxides seem to perform an important role in 
affecting P fixation in soils as significant correlations were found for these factors with PBI. Clay content showed a 
very strong positive correlation with PBI (R = 0.76, p ≤ 0.005). There is strong association with phosphorus fixation 
in soil with increasing level of Al and Fe ions in the soil. Phosphorus availability and P fixation varies with soil types. 
Further research using field experimental trial is still required to develop improved fertilizer recommendations 
based on soil types and also considering other factors affecting P availability. 
Key Words: Phosphorus, PBI, sugarcane, fertilizer recommendation, runoff, soil types  

 
Rural-Urban Migration in Fiji: A Case of Declining Agriculture and Food Security  
Dr. Sunil Kumar1 , Mr. Sivendra Michael2 
1USP/School of Economics, sunil.s.kumar@usp.ac.fj,2USP/ School of Economics, S11056981@student.usp.ac.fj  
Rural–urban migration is not a new phenomenon on the global scene where the traditional neo-classical view of 
the push and pull factors remain relevant today. However, the role of population displacement factors such as 
land rights and distribution may be largely responsible for the population shift. In Fiji the rural-urban migration 
continues at a significant rate mainly due to declining economic prospects and return. The internal migration 
particularly of ethnic Indo-Fijians during last decade could be attributed to both declining economy and lack of 
land rights – the push factors. The current economic challenges for Fiji to transform the economic structure to 
realise commodity exports to reinforce growth has not worked as perceived in classical economic literature. Such 
transformation is necessary for developing countries which should coincide with the expansion of the 
manufacturing sector to absorb internal migration. With political instability and lack of consensus on land issues, 
asymmetric internal migration is likely to continue and pose serious problems. This paper examines these issues in 
the context of the rising cost of food imports and food security.  
Key Words:  Migration, growth, land issues, food security 
 
Saline Water Use for Agricultural Development in Coastal Regions of India  
S. K. Gupta 
Central Soil Salinity Research Institute, Karnal -132 001 (India), Email: skgupta@cssri.ernet.in 
Drought, floods, earthquakes and cyclones devastate the coastal regions with grim regularity. As such, these 
regions suffer from excess rainwater, prolonged water stagnation, shallow water table, high humidity and loss of 
nutrients in the monsoon season. On the other hand, scarcity of freshwater and surface/ground water salinity 
affects crops and animal productivity in the post-monsoon season. Current scenario of soil and water salinity in 
coastal regions of India is discussed. It is emphasized that already precarious problems of soil/water salinity would 
get further aggravated due to a host of factors. These include increasing exploitation of river water upstream, 
increased exploitation of ground water resulting in seawater intrusion, spread of aquaculture activities along the 
coast, pollution due to diffuse and point sources, mismanaged disposal of municipal wastewater and impending 
climatic change causing sea level to rise. Strategies to commercially use seawater or its dilutions through prawn 
culture, cultivation of seaweeds and establishment of multi-enterprise sea farms with components of mangrove 
forest, aquaculture and cropping of halophytic plants are discussed. Caution needs to be exercised to avoid 
environmental catastrophe by scientifically planning these activities following thorough hydrological 
investigations. To use medium saline/sodic waters, strategies based on crop management, irrigation water 
management, land management, rainwater management and chemical management derived from experiences in 
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the inland and coastal areas have been included. Salt tolerance of forest plantations, horticultural plants, grasses 
and shrubs have been compiled from the literature to highlight that salty water that cannot be put to use for 
arable cropping could be used to cultivate these species. A field tested technology to skim freshwater floating on 
saline water is included. It should help to meet a part of the agricultural sector demand and allow conjunctive use 
of fresh and sea/saline water. Paper suggests few thrust areas of research to manage salty land and water 
environment for sustainable Coastal Agricultural Development and improved livelihood options for the people.  
Key Words: Coastal regions, conjunctive use, saline soils and water, salt tolerance of crops 
 
Growth Performance of Tilapia Fingerlings (Oreochromis niloticus) Offered Different Levels of Copra Meal with 
Local Ingredients as Tilapia Feed 
William Nano¹ and Julian Poiye3 
1.  PNG University of Technology, Lae, Morobe Province PNG :Email  wnano@ag.unitech.ac.pg 
2. Miss Julian Poiye, Final year agriculture student 
A growth trial was carried out to study the performance of tilapia fingerlings (Oreochromis niloticus) using local 
feed ingredients containing different levels of copra meals (CM0%, CM10%, CM20% and CM30%) as tilapia feed. 
Body weight gain (g), Body length gain (cm), feed intake (g) and feed conversion ratio, mortality rate were 
measured weekly as variables. Feed was calculated at 10% body weight of the weekly average weight of the 
fingerlings. The copra meal was the main energy and protein ingredient in the diets. The feeding period was seven 
weeks. There were significant differences in the final weight gain and length gains of the tilapia fed different levels 
of copra meals. The final body weights (g) were; 11.08, 13.54, 13.92 and 10.62 respectively and the final body 
lengths (cm) were 86.77, 93.15, 94.69 and 85.54 respectively. Both body weight and body length showed that feed 
had an effect on the performance of the fingerlings. It was apparent that CM10 and CM20 had significantly better 
performance than CM0 and CM30 feeds. There was a trend in the performance in that as the level of copra meal 
increases the performance decreases.  It was recommended that 20% CM inclusion can be used in the tilapia feed 
for the local farmers.  
Key Words: copra meal, performance, tilapia fingerlings, protein, energy, body weight, body length. 
 
Distribution and Susceptibility of Chinese Red Hibiscus to Erineum Mite Pest in Upolu and Savaii Islands, Samoa  
Mani Mua¹, Adama A. Ebenebe², and Ravindra C. Joshi³ 
¹ Graduate Student, University of the South Pacific, Faculty of Business and Economics, School of Agriculture and 
Food Technology, Alafua Campus, Samoa, mua.vamarasi@yahoo.com  
² Former Senior Lecturer and Supervisor, University of the South Pacific, Faculty of Business and Economics, School 
of Agriculture and Food Technology, Alafua Campus, Samoa, ebenebe_ad@alafua.usp.ac.fj, ³ Co-supervisor and 
Consultant, Ministry of Primary Industries, Department of Agriculture, Koronivia Research Station, Nausori, Fiji, 
rcjoshi4@gmail.com, ravindra.joshi23@yahoo.com  
The Chinese Red Hibiscus (Hibiscus rosa-sinensis L.), is of cultural, social and economic importance at the 
international level.   Very little is known about the cause of abnormal galls on Hibiscus varieties in the Pacific Island 
Countries and Territories.   This research was undertaken to provide awareness and answers towards the galling of 
the H. rosa-sinensis species in the two main Islands of Samoa: Upolu and Savaii.   Scientific investigations 
confirmed that the galling of the H. rosa-sinensis is caused by an Erineum Mite, Aceria hibisci (Nalepa).   
Interestingly, galls were seen in Upolu Island, but not in Savaii Island.  The geographical distribution of gall 
infestation around Upolu Island was intense as it occurred in more than 80% of the total selected hibiscus units.  
The red flowering hibiscus varieties were notably more susceptible to galling, over other colored varieties.   In 
addition, the local hibiscus varieties were more vulnerable to galling than most exotic cultivars.  Galls normally 
attack the buds and young leaves, but will also form on fully developed leaves, petioles, calyces, unopened flowers 
and young stems of the host plants.   The severity of gall damage in Upolu Island was interpreted as significant.  A. 
hibisci appears to prefer H. rosa-sinensis, but it also produced galls on the Hibiscus schizopetalus.  Finally, A. hibisci 
was classified as an Intermediate Pest Strategist.  Therefore, the use of biocontrol agents is encouraged as an 
integrated pest management approach, to ensure the sustainability of the environment and welfare of natural 
ecosystems.  This presentation will discuss the above mentioned findings in detail.  
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Key Words: Chinese Red Hibiscus, Hibiscus rosa-sinensis, Erineum Mite, Aceria hibisci, Distribution, Damage, Host 
plants, Samoa. 
 
Organic Farming Models: Blue Print for the Pacific Islands Countries and Territories  
Manuel M. Alagcan1 , and Ravindra C. Joshi2 
1Senior Engineer, Koronivia Research Station, Ministry of Primary Industries, Department of Agriculture, P. O. Box 
77, Nausori, Fiji, malagcan@yahoo.com, 2 Consultant, Koronivia Research Station, Ministry of Primary Industries, 
Department of Agriculture, P. O. Box 77, Nausori, Fiji, rcjoshi4@gmail.com, ravindra.joshi23@yahoo.com 
The challenges to family food and nutrition insecurity are immense in the small outer islands across the Pacific 
Islands Countries and Territories from environmental disasters such as cyclones,rises in sea level.  This 
presentation discusses the unique challenges to the food production organic farming model faced in the small 
outer island of the Solomon Islands: Kwai Island.  It also expounds on the step-by-step process by which this model 
(blue print) was developed with no external-funding, but with full community participation and cost-sharing. 
Refinements and location-specific modifications of this organic farming model  to elevated home gardens  by 
recycling used containers/materials are in progress at the Fiji’s Ministry of Primary Industries, Department of 
Agriculture, will also be shared.  In addition, it also presents the guide to upscale these organic farming models to 
other small islands communities, particularly those living on atolls that are vulnerable to impacts of climate 
change, and where family food and nutrition insecurity is at cross roads.  These models will empower  small outer 
islands’ communities needs to sustainably feed themselves with rainbow food diets.   
Key Words: Organic farming models, Blue print, Pacific Islands Countries and Territories, Family food and nutrition 
insecurity, Climate change. 
 
An Assessment of the Resilience of Agricultural Systems in Coral Atolls: A Case Study of Pulaka Cultivation 
Tuvalu 
Mataio Tekinene; Viliamu Iese; Sarah L Hemstock 
PACE-SD, USP, Laucala Campus, Suva, Fiji, Corresponding Author: sarah.hemstock@usp.ac.fj 
The vulnerability and resilience of Tuvalu agro-systems, with particular reference to pulaka crops are investigated 
here in order to improve, or at least maintain, their contribution to Tuvalu’s overall food security before, during 
and after droughts. Various assessment methodologies were employed namely: (i) literature  survey to examine 
previously documented appropriate information, (ii) interviews with community farmers, households, youths and 
students to obtain community perspectives on  the cultural importance, conservation, and preservation of pulaka 
and identify the issues which have lead to the abandonment of pulaka pits in some cases, and (iii)  a physical 
assessment of  pulaka pits to determine their resilience to the impacts of climate, such as drought and sea level 
rise. Results indicate that pulaka is a delegacy for Tuvaluan people, who utilise around 20 varieties. All of these 
varieties can be assumed to have been negatively affected by climate change variables such as prolonged drought, 
hurricanes associated with storm surges and salt water intrusion, which has lead to decreased cultivation and yield 
for a variety of reasons – physical, biological and social. A range of traditional systems exist to cultivate pulaka 
such as dispersing the varieties randomly in one pit, growing differenc varieties in rows or using a mixed cropping 
system whereby, not only pulaka is grown, but other crops are incorporated such as banana, taro (C. esculenta) 
and sugarcane which is not so common in Tuvalu. Tuvaluans were very keen to grow food crops and the major 
ones included coconuts, breadfruits, pandanus with the priority crop being pulaka. Tuvaluans, therefore, have a 
wide range of knowledge and information on how to grow pulaka, their uses and ways to conserve them. Overall, 
given the severe vulnerability of Tuvalu to climate change and sea level rise in particular, farmers and pulaka pit 
caretakers are still facing challenges in growing their pulaka.  
Key Words: resilience, agricultural systems, pulaka  
 
Tomato Leafminer and its Natural Enemies:  Diversity, Abundance, and Damage in Sprayed and Unsprayed 
Fields, at Koronivia, Fiji.  
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mailto:malagcan@yahoo.com
mailto:rcjoshi4@gmail.com
mailto:ravindra.joshi23@yahoo.com
mailto:sarah.hemstock@usp.ac.fj
mailto:deviromika@yahoo.com,%20ifranali40@yahoo.com


Page 32 of 159 

 

2 Consultant & Former Student Project Adviser, Ministry of Primary Industries, Department of Agriculture, Koronivia 
Research Station, P. O. Box 77, Nausori, Republic of Fiji, rcjoshi4@gmail.com, ravindra.joshi23@yahoo.com 
One of the major insect pests of tomato crops in and around Koronivia farms is the Dipterous leafminer (Liriomyza 
spp.).  Field samplings were conducted at the Fiji National University’s College of Agriculture, Fisheries and Forestry 
Crop Farm, to determine the species diversity, abundance and its damage in sprayed and unsprayed fields, at 
various tomato crop growth stages. Leaf samples having mines were collected and reared for the emergence of 
leafminer flies and its natural enemies.  Using traditional taxonomic tools we identified only one species of leafminer 
belonging to the Genus Liriomyza, and three species of parasitic wasps (natural enemies).  These natural enemies 
were differentiated by developing the identification keys for use of non-specialists based adult color, types of 
antennae, and size.  The leafminer and the natural enemy’s species diversity were observed to be 23% and 77%, 
respectively. Leafminer prefer to damage younger plants over the older plants.  However, majority of the leafminer 
damage was observed in leaves that are found in the middle portion of the plant canopy.  In the early sampling 
periods, the natural enemies killing leafminer eggs, larvae and pupae were higher in both sprayed and unsprayed 
fields.  However, cumulative counts for all sampling dates revealed that there were higher numbers of natural 
enemies in the unsprayed fields, than in the sprayed fields.  Adverse effects of insecticides were observed more on 
leafminer parasites than on the leafminer itself.  There was more leafminer damage on the sprayed fields than the 
unsprayed fields.  The importance of these findings will be discussed towards the development of the IPM 
approaches against this new emergent insect pest.   
Key Words: Leaf miner flies, Liriomyza spp., Natural Enemies, Parasitic wasps, Diversity, Abundance, Damage, 
Tomato, Fiji. 
 
Distribution, Damage, and Management of Coconut Stick Insect Pest in Selected Islands of Fiji  
Aradhana D. Deesh, Bal N. Swamy, and Ravindra C. Joshi 

Ministry of Primary Industries, Department of Agriculture, Koronivia Research Station,P. O. Box 77, Nausori, 
Republic of Fiji, aradhana.deesh@agriculture.gov.fj, sbalnarayanswamy@gmail.com, ravindra.joshi@govnet.gov.fj 
Fiji as a tropical country has weather that favors the continuous proliferation and spread of various kinds of plant 
pests causing considerable crop losses.  In coconut plantations around the country two major arthropods, namely 
Rhinoceros beetle, Oryctes rhinoceros (Linnaeus), and the Coconut stick insect, Graeffea crounii (Le Guillou), are of 
economic importance.  Farmers’ have least control over them and thus are the major biotic constraint causing low 
production of copra and other coconut products.  Many researchers have concentrated on the O. rhinoceros 
ecology and management.  Thus, very little information is available on the extent of distribution, damage, and 
management of G. crounii.  Therefore, investigations along these lines were initiated by the Ministry of Primary 
Industry, Koronivia Research Station, to design a practical integrated pest management programme.   Regular field 
surveys conducted in selected islands of Fiji showed interesting trends.  Both nymphs and adults of G. crounii had 
varied distributions. In Bua and Cakourove Provinces of Vanua Levu, and in Taveuni Island high densities were 
observed compared to in Macuata Province, Vanua Levu and western part of Viti Levu.   Also it was observed that 
higher percentage of G. crounii outbreaks were observed in wet zones, as compared to the dry zones of the 
country.   Stick insect damage starts from the tip of the leaf along the edges leading to the midrib.  The extent of 
leaf damage was most serious in outbreak areas, where all leaves were totally fed-upon by the nymphs and adults, 
leaving only midribs of the leaflets, affecting photosynthesis and hindering normal development of coconut palms.  
Damage on leaves of other host plants in Fiji was observed on Pandanus, Sago palm, including other hosts 
belonging to palm family.  Management of G. crounii relies on clean sanitation by clearing the weeds in coconut 
plantations, to reduce their breeding and survival, as well as to enhance egg parasitoids actions.  Two indigenous 
elasmid egg parasitoids (Paranastatus verticalis Eady and Paranastatus nigriscutellatus Eady), are mass-reared and 
inundative releases are made by Koronivia Research Station in outbreak areas. Effectiveness of these egg 
parasitoids was monitored over a period of three years, and it revealed that they are effective, with field recovery 
observed.    This presentation will also discuss the above findings and the future strategies needed to have an 
ecological sustainable IPM approach to G. crounii  
Key Words: Coconut stick insect, Graeffea crouanii (Le Guillou), Distribution, Damage, Outbreaks, Egg parasitoids, 
Paranastatus verticalis Eady, Paranastatus nigriscutellatus Eady, IPM, Fiji. 
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Fuzzy Logic-Based Control Algorithm for Hybrid Propulsion Passenger Boat  
Assaf M. H.1 , and Chand P.2 
1University of the South Pacific, assaf_m@usp.ac.fj, 2University of the South Pacific, praneel.c.chand@usp.ac.fj 
Research and development of cleaner and more efficient ship technologies has been ongoing for the past few 
decades. Much of this research started in response to concerns about rising fuel costs and to reducing greenhouse 
gas emissions, particularly carbon dioxide and nitrous oxides. Hybrid propulsion represents the new research 
frontier in future ship technology. Efficient hybrid engines require optimized control algorithms, reduced 
component sizes and weights, reduced air pollution, and reduced fuel consumption. At the same time, rising 
concerns about fuel engine contributions to global climate change adds a new dimension to the issue. In the paper 
electronic control strategies are proposed for a hybrid engine architecture for a typical “passenger boat”. The 
proposed design criterion for hybrid engine architecture aims to enable the engine-generator group to run at 
variable power and speed for optimal use of renewable energy and minimal fuel consumption. The procedure for 
an optimal hybrid engine energy consumption design is to be validated in software and by numerical applications 
on a passenger boat with different specifications (i.e. length, displacement, engine power, etc.). The proposed 
engine architecture employs four different propulsion technologies -- diesel fuel, wind, solar electrical energy, and 
hydrogen generated at sea. Each technology is discussed in terms of cost, maintenance, and performance. The 
control algorithm is based on Fuzzy Logic theory. The controller receives data from various kinds of sensors, and 
alternates between different propulsion technologies depending on weather and sea conditions, and loads. 
Finally, this project will promote Fiji’s technological and manufacturing skills on the world market. 
Key Words: hybrid engine architecture, energy efficiency, sensors, Fuzzy Logic. 
 
Who Shall Inherit the Mini Grids? Examining Business and Ownership Models for PV Hybrid Mini Grids  
James Hazelton1 , Anna Bruce1, Iain Macgill 
1School of Photovoltaic and Renewable Energy Engineering, UNSW.J.hazelton@student.unsw.edu.au 
a.bruce@unsw.edu.au, 2Centre of Energy and Environmental Markets, UNSW, I.macgill@unsw.edu.au 
It is a common observation that successful implementation of renewable energy projects depend not only on 
technical design and quality but the owners capacity to sustainably finance, operate and maintain the projects. 
Without this, of course, projects cannot see out the lifespans for which they are boringly modeled and approved. 
Photovoltaic hybrid minIgrid systems (PVHMS) are no exception.  This technology choice often proves to be the 
most cost effective and reliable technology, and projects are becoming increasingly common as the technology 
matures. Much of the literature has previously discussed modeling, design and quality; however there is seldom 
discussion or comparison amongst business and ownership models. As these systems are typically designed and 
installed to be unique and localized solutions to a particular need rather than a cookie cutter solution, it may lead 
that a ‘cookie cutter’ approach to business and ownership models are not the best approach. This paper aims to 
review and discuss the different business models that are used in these inherently unique and localized systems. 
This will be achieved by an examination of different case studies the literature, with over 93 village or island 
systems available. The investigator will discuss the considerations and implications of running minigrids as a 
business and the responsibility of ownership. 
 Key Words: Rural Electrificaiton, Mini grids, Photovoltaics, PV Hybrids  
 
Pacific Biofuel: Setting up a Biofuel Testing Reference Laboratory in Fiji 
V. V. Lal1 .,W. G. L. Aalbersberg2 

1Institute of Applied Sciences, University of the South Pacific, lal_v@usp.ac.fj 
2Institute of Applied Sciences, University of the South Pacific, aalbersberg@usp.ac.fj  
Small Island Developing Countries in the South Pacific Region have relatively small economies. Most of their 
energy needs is met through the use of imported fossil fuels that are very costly. However, recently governments 
in the Pacific have realised opportunities to utilize their natural resources such as coconut oil as fuel for transport 
and electricity generation. The initiatives undertaken in the Pacific to utilize biofuels in cars and generators have 
had varying degrees of success. One of the major challenges is to have a standard for biofuels and a regional 
laboratory for its testing. The Fiji government is currently setting up a biofuel testing laboratory that will regulate 
the quality standards for biofuels in Fiji. The analytical laboratory at the Institute of Applied Sciences in Fiji has its 
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core function accredited under IANZ/ISO 17025 standards and has been involved in both quantitative and 
qualitative analysis of petroleum products, including biofuels for the commercial sector. The standard tests for 
biofuel testing includes fatty acid methyl esters, glycerin, metals, residual methanol as well as a range of physical 
tests. The need for a biofuel testing reference laboratory in Fiji is more important than ever as Pacific nations 
move towards cleaner and sustainable sources of green energy such as biofuels.  
Key Words: Pacific, Biofuel, green energy, sustainable 
 
Modernizing Traditional Biomass Energy use for Improved Energy and Food Security in the Outer-Islands of the 
Pacific Island Region:  A Case-Study of Vaitupu Island, Tuvalu 
Sarah L Hemstock1, Teuleala Manuella Morris1, Jeremy Woods2 and Lucy Wang2  
1Pacific Centre for Environment and Sustainable Development,University of the South Pacific, 
Laucala Campus, Suva, Fiji, sarah.hemstock@usp.ac.fj  sdatmm@gmail.com   
2Centre for Environmental Policy, Faculty of Natural Sciences, Imperial College London, South Kensington Campus, 
London, UK, SW7 2NA, jeremy.woods@imperial.ac.uk lei.wang06@imperial.ac.uk  
Worldwide, biomass provides around 13% (1Gtoe) of the world’s energy consumption and supplies 60% of its 
domestic energy to around 3 billion people.  Similarly, in the Pacific Islands Region, biomass provides the majority 
of domestic energy services since most islanders use an open fire for cooking and boiling drinking water. For 
Tuvalu, biomass only provides 14% of the total primary energy of 5.8ktoe, however, this biomass accounts for 
more than 60% of domestic sector primary energy supply. Solar photovoltaic and thermal currently contributes 
less than 3% of primary energy supply. With fossil fuels making up 83% of primary energy, Tuvalu is virtually an oil 
dependent economy. Additionally, most Pacific Islanders are not aware of the potential to modernize biomass to 
produce convenient energy carriers such as gaseous and liquid fuels and its use for electricity production.  
However, some Pacific Island Countries (PICs) such as Vanuatu, Fiji and Samoa are already modernizing biomass 
for energy by converting it to biodiesel and biogas, and Tuvalu is no exception. This study focuses on the potential 
of coconuts as a sustainable renewable energy and food source for Vaitupu, Tuvalu. Vaitupu was selected since it 
comprises Tuvalu’s largest landmass (530ha) and it has over 400ha of coconut woodland. Energy and food security 
are assessed in terms of sustainability and the effects on climate change vulnerability. Study results suggests that 
Vaitupu is able to use its coconut woodland to feed its population and livestock and at the same time provide 
more than 60% of domestic energy services, transportation fuel  and electricity. This should enable Tuvalu to 
become more self-reliant by securing and supplying its fuel for domestic, electricity and transportation purposes 
and at same time improving food security and resilience to climate change. 
Key Words: biomass, energy, food security, outer-islands  
 
The Magnus Effect and the Flettner Rotor: The Potential Application for Future Oceanic Shipping  
Nuttall, P.1 

1Sailing for Sustainability, hibiscus@wave.co.nz 
Shipping is the lifeline of the Pacific. All current sea-transport options are fossil fuel powered and increasingly 
unsustainable. Globally, a range of renewable energy technologies are emerging with application in commercial 
shipping, including bio-fuels/gases, wind and solar.  Such technologies have, to date, received little attention in the 
development of alternative energy solutions for Oceania, despite transport being the largest user of fossil fuels by 
Pacific Island Countries. In 2012 USP hosted an international Sustainable Sea Transport Talanoa that has finally 
focused regional and international attention in this area.  Exploration of appropriate technologies for PIC sea-
transport is currently embryonic. Anton Flettner invented and proved the Flettner Rotor that uses the Magnus 
effect for propulsion in the 1920s as an extremely effective method of reducing fuel costs, increasing ship stability 
and passage times for commercial blue water shipping. The then low cost of fossil fuels at the time and the 
emerging diesel ship propulsion engineering did not see the idea progress past the initial prototypes. In the past 
decade a number of leading shipping designers are serious investigating modern application of Flettner technology 
with impressive results. This paper examines the potential use of this technology for reducing Oceanic shipping 
costs for both transport and fishing at all levels of vessel size. 

Key Words: (Wind Energy technology, shipping, climate change adaptation, sustainable transport, Flettner 
Rotor) 
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Solodamu: A Survey of Fuel and Transport Use in a Coastal Village on Kadavu, Fiji 
Newell, A1 

1Sailing for Sustainability Trust, hibiscus@wave.co.nz 

In 2009 and 2010, as part of field research and needs assessment for Solodamu Village, Kadavu, and a Sailing for 
Sustainability Trust project, a survey of village transport use and fossil fuel use was conducted.  The objective was 
to gauge the current overall village sea, land and air transport use by the village and the fossil fuel footprint of the 
village by collecting data on a household by household basis. The survey found that intra and inter-island sea 
transport is critical for Solodamu and is crucial to every aspect of well-being.  It affects access to health, education, 
and markets, and social and cultural practices.  Sea transport is currently the single largest user of fossil fuel in the 
village. Fossil fuel is an increasingly expensive commodity and villagers report that fossil fuel is an increasingly 
used commodity.  A small amount of solar use aside, all electricity is fossil fuel derived.  Whilst an approximation, 
if Solodamu comprises around 1% of Kadavu’s population then the villages of Kadavu are consuming more than 67 
tonnes a month (800+ tonnes per annum) of fossil fuels (excluding road vehicles and urban fuel use in Vunisea).  
Using similar extrapolation there are approximately 30,000 one way trips made annually at household level to and 
from the mainland, conservatively at least a $1.5 million industry.  
Key Words: (sea transport, village fuel use, village transport use, sustainability, community resilience, Fiji). 
 
Sailing for sustainability; the potential of sail technology as an adaptation tool for Oceania 
Philp, C1 , Nuttall, P2, Newell, A2, Ledua, K1, Fong, T3 

1Fiji Islands Voyaging Society, colin@leleuvia.com, 2Sailing for Sustainability, hibiscus@wave.co.nz 
3Econesian Society, ted@econesiansociety.org 
Sails are to Oceania as wheels are to continents.  The capability to colonize one-third of the globe under sail and 
without metal is arguably the greatest technological intellectual property right of Oceanic peoples. Globally, a 
range of renewable energy technologies are emerging with application in commercial shipping, including bio-
fuels/gases, wind and solar.  Such technologies have, to date, received little attention in the development of 
alternative energy solutions for Oceania, despite transport being the largest user of fossil fuels by Pacific Island 
Countries. Given the absolute importance of sea-transport at all levels of society in PICs and the current shipping 
services’ heavy reliance on fossil fuel powered propulsion, such technological innovations have potential for 
significant benefits across all four well-beings (economic, social, environmental and cultural) of Fiji and Pacific 
society.  Renewable energy powered vessels, in particular wind powered options, have potential application at all 
levels within the Pacific sea-transport sector, from small craft operating at a village level to medium–large ships 
serving inter-island and international routes. Realizing this potential requires changes in the policy space of nation 
states, regional organisations and donors/bilateral agencies as the issue has hitherto invisible in climate change 
adaption strategies. 
 Key Words: (Sail techonology, alternative energy, climate change adaptation, sustainable transport). 
 
The Pacific Ocean & Her Communities Vaka Motu Project  
Magnus Danbolt1 , and Sharon Evans2,  
1Pacific Voyagers, magnus@southpacificvoyagers.org, 2Pacific Voyagers, sharon@southpacificvoyagers.org 
Our vision: to facilitate sustainable growth in the Pacific Islands, building canoes - assembled and crewed by the 
community, positioning Pacific Islanders as exemplars of positive change. Creating reliable and safe transportation 
that is sustainable (sail & solar) for providing long term economic opportunities. Vaka Moana; the feat of the 
ancient design, modern technology and the expertise of the crews during the epic Te Mana o Te Moana voyage 
(combined 180,000 nautical miles of open ocean) demonstrated that it is possible to make a stand for the health 
and integrity of the ocean and reconnect all the Pacific people to it. Vaka Motu; from the knowledge gained a 
second Vaka with one mast was built; Vaka Motu which is more suitable for the inter-island transportation. A 
prototype was built and in December 2011 “Okeanos” sailed to Vanuatu commencing a pilot project with a NiVan 
skipper & crew where she visited remote islands transporting people as well as goods and freight. Modifications 
have been made according to the findings and Okeanos will set sail from NZ for Fiji early in 2013 to undertake 
further research partnering with USP who will provide a research team to collect and publish the findings. The 
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Vaka is a powerful symbol that bridges the past, present and future. The Vaka not only perpetuates cultural legacy 
and promotes environmental sustainability, but also embodies a value system with a global and timely significance 
and displays a genuine model of hope. 
Key Words: Sustainable Inter-Island Transportation 
 
Traditional Reef Fish Farming Method in Panamecho village of New Ireland- A Sustainable and Environmentally 
Friendly Fish Farming Method for Food Security. 
William Nano¹ and Takfulu Emos Nano2 
1. Mr. William Nano, Agriculture Department, PNG University of Technology PMB UNITECH.PNG 
Email:wnano@ag.unitech.ac.pg, 2. Mrs. Takfulu Nano; P.O.Box 7 PNG University of Technology Lae. 
Food security and sustainable and environmentally friendly farming are traditional concepts which have been 
carried out from generation to generation in most villages in PNG and the Pacific islands. One of these concepts is 
the traditional reef fish farming practice to sustain food security in Panamecho villages of New Ireland Province.  A 
total of 30 reef gardens were constructed from coral stones.  These farms were designed to provide daily fish 
supply for a month. Harvesting was conducted so that when the 30th garden is harvested the 1st garden is ready for 
harvest the beginning of the next month. The results of the study showed that out of the 3 harvests a total of 12 
different kinds of fishes were harvested and a total of 27.9 kilograms of fresh fish weight with an average of 9.3 
kilograms per day.  This is enough fresh fish daily for a household. 12 different species of fish were recorded.  
Key Words: Traditional, Food Security, Sustainable, Environmental, friendly, methods. 
 
Isolation and Purification of Algal Secondary Metabolites with Potent Anticancer Activity 
Motuhi S-E1, Payri C.2 and Guillemard V.3 

1IRD Noumea, sofia-elena.motuhi@ird.fr, 2IRD Noumea, claude.payri@ird.fr, 3Government of New Caledonia/ IRD 
Noumea, veronique.guillemard@ird.fr 
Secondary metabolites extracted from marine organisms have been reported to have an important therapeutic 
potential. The New Caledonian’s lagoon represents an extremely rich biodiversity. Despite its size, it remains 
relatively unexplored. In order to evaluate their therapeutic potential, we screened marine plants, particularly red 
algae, for an anticancer activity. Red algae were collected at different seasons in North, South, East and West 
lagoon, with bathymetries ranging from 17 to 62 meters. Sample extractions were performed with 
dichloromethane, methanol and water using an accelerated solvent extractor (Dionex). We have uncovered high 
and selective anticancer potential of two particular red algae species from New Caledonia and have proceeded to 
the purification and isolation of active molecules using high performance liquid chromatography. Molecular-mass 
and chemical structure determination respectively by mass-spectrometry and NMR is in progress. Moreover, 
mechanisms of action and in vivo assays will soon be launched. Our findings may lead to the discovery of new 
molecules that could be promising candidate leads for the development of novel, potent and selective therapeutic 
agents that meet medical needs in the oncology field.  
Key Words: Red algae, Anticancer activity 
 
THE TONGAN SYSTEM MODEL: A Health Promotion/ Community Development Model for Tongans Living In 
Urban Areas in New Zealand 
Dr Malakai Ofanoa 
 University of Auckland, School of Population Health, m.ofanoa@auckland.ac.nz 
This paper discusses a participatory action research project conducted with Tongans living in Mangere, a suburb of 
Auckland, New Zealand. The primary aim was to examine the feasibility of setting up a Tongan community 
development and health promotion model to effectively address the health and well-being issues affecting 
Tongans. The study showed that Tongans living in Mangere were disorganized and disoriented due to the new 
social, cultural, economic, health and environment issues affecting their health and well-being. One of the 
disadvantages they have faced was the lack of an appropriate model to systematically guide them to address their 
most felt needs in urban areas. The project identified a health promotion/community development model called 
the "TONGAN SYSTEM MODEL" to help them improve their health and well-being. The outcome of the action 
research project not only identified a new model to empower Tongans living in urban areas with regards their 
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health and community needs, but it also added value to the academic literatures on health promotion, community 
development, health education, Pacific health research, community action and public health in general. The model 
can be seen as a tool for researchers and health promotion and community development practitioners to use 
during their day to day activities. 
Key Words: Tongans, model, health promotion, community development 

Construction of Optimum Strata and Determination of Sample Size in Health Survey 
K.G. Reddy 1 , M.G.M Khan2 
1 School of Computing, Information and Mathematical Sciences The University of the South Pacific, Suva, Fiji.Email: 
reddy_k@usp.ac.fj, 2 School of Computing, Information and Mathematical Sciences The University of the South 
Pacific, Suva, Fiji. Email: khan_mg@usp.ac.fj 
Stratified sampling in health surveys is a ubiquitous concept, where geographical regions or other natural criteria 
are used as strata – and these do not give us the required precision of the estimates. Thus, one has to look for an 
efficient stratification design to divide the whole population into homogeneous strata that achieves higher 
precision in the estimation. This paper presents a method of constructing Optimum Stratum Boundaries (OSB) and 
determining optimum sample size for each stratum that leads to substantial gains in the precision of the 
estimates. Since the main study variable is not available prior to surveys, multiple readily-available auxiliary 
variables, which are regressible with the study variable, are used. Since many health variables are positively 
skewed nature, the auxiliary variables considered for this problem are fitted with Weibull density function due to 
its versatility in fitting a variety of distributions. The problem of finding the OSB and optimum sample size is 
formulated as a Mathematical Programming Problem (MPP) that seeks minimization of the variance of the 
estimated population parameter under Neyman allocation. The MPP is then solved by developing a solution 
procedure using a dynamic programming technique. A numerical example is presented to illustrate the proposed 
method with a real data set where the hemoglobin content in women is a target variable to estimate in a national 
iron deficiency anaemia survey using the available auxiliary variables, namely iron and folate. The results are also 
compared with other methods available in literature. It shows that the proposed approach yields a gain in 
efficiency over the others. A simulation study also reveals similar results.  
Key Words: Health survey, Multivariate stratified sampling, Optimum stratification and sample size, Weibull 
distribution, Mathematical programming problem, Dynamic programming technique. 
 
Guam Early Hearing Detection and Intervention (Guam EHDI):  Pacific Pioneers In the Identification of Hearing 
Loss in Infants 
Velma A. Sablan, SOE, Elaine Eclavea, Vicky Ritter, Joseph John Mendiola, Guam CEDDERS, UOG 
The Guam Center of Excellence on Developmental Disabilities:  Education, Research, and Service (Guam CEDDERS) 
at the University of Guam was the first to establish an early hearing detection and intervention (EHDI) project in 
Pacific Micronesia and pioneered EHDI programs, through leadership and technical assistance to both the 
Commonwealth of Northern Marianas Islands (CNMI) and the Federated States of Micronesia (FSM), both who 
have EHDI programs in place.  The Guam EHDI project has been in operation for 10 years and has identified 21 
infants with hearing loss.  EHDI projects are funded under the Health & Human Services and Center for Disease 
Control and Prevention, to improve the lives of newborns with potential hearing loss.  This study will trace the 
development of the Guam EHDI program and describe how infants found with hearing loss were served through 
new technological tools to identify newborns and provide early intervention through collaborative community 
partnerships, service coordination, and insuring follow up through tracking and surveillance at ages 1-3-6 months 
standards.   It will describe the continued challenges Guam faces in providing services to infants with hearing loss 
and describe the tracking and surveillance system called Guam ChildLink, used to monitor newborn hearing 
screening on Guam. A brief description of how Guam ChildLink provides data reports to support Guam EHDI 
project goals and objectives is included.   Data from the last 10 years of operation will be presented and trends 
noted.  It concludes with a discussion on current Guam EHDI pioneering efforts in teleaudiology and future 
directions for program development. 
Key Words: Infants, Hearing Loss, Detection 
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“Vaka” and “Drua”: Cultural Sustainability and Academic Research Dissemination. 
Prof Vilsoni Hereniko 
vili@hawaii.edu 
Beginning with the late Epeli Hau`ofa’s vision of a New Oceania, this presentation interrogates what a new 
Oceania means in terms of cultural sustainability, academic research, and global outreach. Two large-scale cultural 
productions--“Vaka: The Birth of a Seer” and “Drua: The Wave of Fire”-- that the Oceania Centre for Arts, Culture, 
and Pacific Studies produced, performed, and translated into film in 2012, will be used as examples of living 
cultures as well as the opportunities for research documentation and dissemination that are possible within the 
arena of the performing and visual arts, particularly through the medium of film. Having screened these films at 
the Australian National University, the University of Bergen, and the University of Hawai`i, these two 
performances translated into film have become cultural ambassadors of the work of the OCACPS and the role that 
the performing and filmic arts can play in cultural sustainability and academic research dissemination.  
Key Words: performance, culture, voyaging, research. 

Youth and the Faikava (NZ) 
Edmund  Fehoko, AUT  MA 
From my own lived experience, the cultural practice of the faikava Tonga has given me a sense of cultural identity 
about being a Tongan male in New Zealand. I grew up in Auckland not knowing the Tongan language and cultural 
values. However, I saw the Faikava Tonga as an accessible place of culture and identity where I could learn the 
Tongan language and the hierarchal beliefs and values upon which the Tongan culture is structured and oriented.  
Speaking to elders or sharing one’s own viewpoints with older men is generally regarded to be disrespectful in the 
Tongan culture. The Faikava Tonga is one social site restricted to male participation only in which gatherings 
collapse the social barrier subordinating young Tongan males to the status and rank of older and/or elderly 
Tongan men. Young Tongan men like me are socially permitted to speak to, and engage with, older men in an 
informal way of communicating and interacting. The main reason for this proposed research is to fill a gap in the 
literature on the Faikava Tonga where there is an absence of research and writing by younger generation NZ-Born 
Tongan males on the significance of the faikava Tonga in New Zealand.   
Key Words: Faikava, Cultural Identity, Youth 
 
DNA Extraction and Amplification from Contemporary Polynesian Bark-Cloth 
Ximena Moncada1, Claudia Payacán2, Francisco Arriaza3,  Daniela Seelenfreund4, Andrea Seelenfreund51Centro de 
Estudios Avanzados en Zonas Áridas (CEAZA), Chile, xmoncada@gmail.com 
2Departamento de Bioquímica y Biología Molecular, Facultad de Ciencias Químicas y Farmacéuticas, Universidad 
de Chile,  cpayacan@ug.uchile.cl, 3Departamento de Bioquímica y Biología Molecular, Facultad de Ciencias 
Químicas y Farmacéuticas, Universidad de Chile,  farriazag@um.uchile.cl, 4Departamento de Bioquímica y Biología 
Molecular, Facultad de Ciencias Químicas y Farmacéuticas, Universidad de Chile,  dseelen@ciq.uchile.cl, 5Escuela 
de Antropología, Área de Ciencias Sociales, Universidad Academia de Humanismo Cristiano, Chile, 
aseelenfreund@academia.cl 
Paper mulberry has been used for thousands of years in Asia and Oceania for making paper and bark-cloth, 
respectively. Museums around the world hold valuable collections of Polynesian bark-cloth. Genetic analysis of the 
plant fibers from which the textiles were made may answer a number of questions of interest related to 
provenance, authenticity or species used in the manufacture of these textiles. Recovery of nucleic acids from 
paper mulberry bark-cloth has not been reported before. We describe a simple method for the extraction of PCR-
amplifiable DNA from small samples of contemporary Polynesian bark-cloth (tapa) using two types of nuclear 
markers. Our results show that it is possible to obtain useful genetic information from modern bark-cloth samples 
and discuss the perspectives for the analyses of small fragments derived from ethnographic materials. 
 Key Words: (Polynesian tapa, bark-cloth, Broussonetia papyrifera,  DNA extraction). 
 
 
Influence of Traditional Values on Conservation of Charismatic Animals in Fiji 
Anna Bertram1, Dr. Annette Breckwoldt2 and Dr. Joeli Veitayaki3 
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1University of Bremen, Bibliotheksstrasse 1, 28359 Bremen, Germany, contactannabertram@gmail.com, 
2Independent researcher, Fellendsweg 33, 28279 Bremen, Germany, annette@breckwoldt.org, 3The University of 
the South Pacific, School of Marine Studies, Laucala Bay Road, Suva, Fiji, joeli.veitayaki@usp.ac.fj 
The threatened marine turtles, sharks and the Fiji petrel are all of crucial importance in the Fijian culture, daily life 
and as totem of indigenous Fijians. While turtles get caught and are used as chiefly food and for traditional 
ceremonies, sharks symbolise the vu (god) of Fiji, protecting certain Fijian people in the sea. However, since its 
conservation some 20 years ago, the Fiji petrel has gained some attention but little else. This study examined the 
level of awareness, the strength of the traditional bonds and the willingness of local people to protect these 
animals. Furthermore, it investigated whether the fishery law of not harvesting turtles is accepted by the 
indigenous people. Fieldwork was done by interviewing local people in eight villages on three different islands of 
Fiji, where each was associated with one of the animals for traditional reasons. It can be concluded that nowadays 
turtles are not only used for traditional reason, it also presents a daily protein source. The tradition is disappearing 
and the law is disregarded or not established in the rural regions. The shark is protected through the legend but 
the increasing business of shark finning is entering Fiji and harms the populations. The Fiji petrel shows how good 
community based management can work and that this type of management should also be involved in other 
conservation projects. In order to improve conservation, the building of awareness, education and to evoke pride 
among indigenous people of their natural resources is essential. 
Key Words: marine turtles, sharks, Fiji petrel, conservation 

 
Ethnochemistry and Ethnomedicine of Ancient Papua New Guineans  
*Basil Marasinghe and *P. Jeyarathan 
*University of Goroka, Eastern Highland Province, Papua New Guinea. Email: basilmar8@gmail.com  
For more than 50,000 years of Papua New Guinea’s human history, Papua New Guineans have been making 
significant contributions to Science, particularly in the fields of Chemistry and Medicine. However, because of the 
absence of any written language for over 800 dialects, the information has not been recorded and the 
contributions of ancient Papua New Guineans have largely gone unnoticed and unrecognized. During the past 40 
years some researchers (Holdsworth 1970, 1975, 1986, Woodley 1991, Timi 1994, Dindi 2008, Rai 2009) have 
conducted scientific studies on medicinal plants in PNG which probably would have been used by ancient Papua 
New Guineans to treat deceases. This paper summarizes some of the scientific contributions of ancient Papua New 
Guineans and recent research conducted by scientists in PNG to investigate scientific basis of traditional 
knowledge.  
KEYWORDS: Ethno Chemistry, Ethnomedicine 

“Exploring the Quarter Life Crisis Experiences of Tongan Graduates in New Zealand” 
Sela Pole,  
 AUT University/ Faculty of Culture and Society School of Social Science & Public Policy, sela.pole@gmail.com 
Quarter life crisis is a concept used to describe the experiences graduates feel when after years in tertiary studies 
they have difficulties finding employment to match their qualifications or aspirations (Robbin & Wilner, 2001). A 
NZ TV Close Up report (2012) noted that 1600 more graduates were out of work in New Zealand than at the same 
time in 2011. Further that while universities were graduating more students, the unemployment rate for people 
under the age of 25 was growing as, was national student debt. Anecdotal reports indicate that a significant 
number of this group are Pacific graduates. Using a Phenomenology -Talanoa qualitative approach, this research 
explored the lived experiences of Tongan graduates about their post graduation experiences including whether 
and how these were impacted by culture. 
Key Words: (Quarter life crisis, gendered Tongan experiences, graduates, unemployment, New Zealand). 

 
Merging Archaeology and the Local Community:  Understanding Preservation Objectives 
Sunny Ochob Ngirmang and Sylvia Kloulubak 
Bureau of Arts & Culture 
Republic of Palau is a small Island located on the western most archipelago of the Caroline island chain 
approximately 7 degrees north of the equator, consisting six Island groups totaling to more than five hundred high 
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and low islands. The inhabited islands of Palau including from north to south is Kayangel, Babeldaob, Koror, 
Peleliu, Angaur and the Southwest Island groups. Most of the Islands are encompassed in a barrier reef that 
stretches for approximately 105 kilometers except for the Southwest Islands. The Bureau of Arts and Culture is a 
branch of the Palau National Government responsible for identifying, documenting, protecting, preserving and 
managing all cultural and historical resources within the Republic. BAC was first established in 1978 by Title 19 of 
the Palau National Code entitled, “Historical and Cultural Preservation Act”. It was then called the Division of 
Cultural Affairs and is presently called Bureau of Arts and Culture through an Executive Order No. 203 since 2001. 
The mission of the Bureau is to protect and preserve all the Republic’s cultural and historical resources to 
enhance, enrich, and foster the Palauan heritage now and into the future. To achieve this mission, the Bureau had 
four main goals: First to preserve and foster cultural and historical resources for the benefit of Palauan people; 
Second, to preserve and educate Palauan tradition that are threatened with extinction; third, to protect cultural 
and historical resources from destruction; and finally, to preserve culture and tradition in the face of inevitable 
increasing foreign contact and interaction. The Bureau of Arts and Culture has different sections which governs 
different tasks but ultimately working towards the same goal of culture preservation and upholding the Bureau’s 
mission, goal, and objective. The Palau Register of Historic Places is one of the sections within the Bureau which I 
am responsible for. Established in 1974 by the Historic Preservation Act (COM PL-3-34), Palau Register of Historic 
Places became an integral part of historic preservation in Palau. It is the official inventory of the nation’s 
registered cultural and historic resources. Its expansion and maintenance was authorized by the Historic 
Preservation Act of 1978 (PPL-6-6-19), later amended to RPPL 1-48 in 1982, also known as Title 19, Chapter 1 of 
the Palau National Code. Administered by the Bureau of Arts and Culture, the Palau Register of Historic Places is 
intended to serve as the official inventory of all those historical and cultural properties which are deemed of 
significance to the Palauan people hence worth preserving. The Palau Register intend to include not only those 
places of national significance but also places of municipal and local importance. In effect, it is an authoritative 
guide whereby government officials, private groups, and ordinary citizens can indicate which properties 
throughout the nation should be protected from destruction or impairment.  The Palau Register is the legal 
instrument to ensure that registered properties or properties that may be eligible, threatened by public or private 
development will be subject to comment and review in accordance with the procedures prescribed by law. The 
primary goal of the Palau Register is to preserve significant historic and cultural properties through the means 
provided by PNC 19. More specifically, the Palau Register seeks to:   

1. Assess and record the history and achievements of the Palauan people as reflected in historic districts, 
sites, buildings, structures, and objects; 

2. To aid Palauan municipalities in the preparation of comprehensive preservation; 
3. To assist in the preservation of the tangible reminders of history; 
4. Extend to all such properties a degree of protection by insuring compliance with procedures whenever and 

wherever the law applies and; 
5. Nominate eligible tangible cultural properties for inclusion on the Palau Register. 

The Palau Register of Historic Places through the Bureau provides little financial assistance to each state to restore 
or rehabilitate their cultural sites. The project is a wonderful incentive to the state to protect and preserve their 
archaeological sites. The main purpose of these projects is to educate and motivate the public, especially the 
affected villagers to realize the importance of the site and its potential economic benefits. Through the project, 
the concerned executives, traditional leaders and individuals could be reminded once again that these precious 
resources are theirs and should be maintained for many reasons: for present and future generations to use and 
enjoy; for continuous education of present and future generations; for heritage tourism; and for economic 
development.  
In addition, the funds provided for this project could be an incentive that will encourage and motivate the public 
to nominate and register more of their highly significant historic and cultural properties to the Palau Register of 
Historic Places. Evidently, these site rehabilitation projects have been very effective in encouraging other state 
communities and local organizations to find means to register their tangible cultural heritage. It is notably 
important that people of local state government be involved in the project. The people’s direct involvement will 
instigate effective community-based efforts in preservation, maintenance, and protection their cultural heritage. 
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Culturally it is appropriate for the people to be involved because of following reasons: They know the site and its 
taboos so elders as supervisors can guide the younger laborers to work properly at the site;  
They also know the significance of the site so they can share among themselves the invaluable information about 
the site; Getting special permissions to special areas will be easier;  
Since site is belongs to the State, it is their sole responsibility to implement the project in order to increase pride 
and appreciation of the site that is restored; If they are involved, they will also learn the potential economic 
potentials of the site that will ensure the continued support, maintenance, and promotion. Involving the local 
community in archaeological research should be important part historic preservation agencies. Community 
support, or the lack thereof, can make or break a project, but public involvement benefits both the agency and the 
community. No one knows the intricacies of the landscape better than someone who lives there, so local residents 
can play a major role in identifying cultural resources. Community involvement can also introduce local people to 
the field of archaeology and demonstrate that historic preservation of cultural heritage sites is integral to the 
identity of the community.  The public often has misconceptions about what archaeology and historic preservation 
really entails, and utilizing local volunteers and state government representatives exposes them to what the field 
is really about, helping to bridge the gap between the agency and concerned community groups. Furthermore, the 
traditional knowledge of these archaeological sites will continue to be passed throughout the generations. The 
Palau Register Section continues to work with local stakeholders for the protection and preservation of tangible 
cultural heritage.  
Key Words: Archaeology, Local Community, Preservation  
 
Performing Arts, Gender and Museums in the Pacific: The Role of Museums in Culture Maintenance 
Tarisi VUNIDILO, Secretary-General 
 Pacific Islands Museums Association, Email: tarisi.vunidilo@gmail.com  
Women no doubt play a very important role in every society in the world, including the Pacific. However in many 
places where patriarchal societies exist, males continue to dominate the social hierachy, which in turns make 
womens’ role in society remain invisible.  I would like to argue that cultural institutions such as museums have 
become mediums of change by providing oustanding interactive public programs such as performing arts (music, 
dance, drama, chants) to educate museum visitors on the important role of women. Numerous performing arts 
groups, such as VOU and Rako (both Fiji based performing arts groups) both created by women and have a high 
women membership, have been formed recently to celebrate womens’ achievement in society. Apart from 
performing arts,  static exhibitions also portays positive aspects of  women. I believe that exhibitions and 
performing arts programs that are delivered in museums are beneficial for museum visitors, moreso for local 
groups and associated communities. This paper aims to show case selected case studies from the Pacific, on how 
effective these performing arts programs are for the promotion of Pacific women and their role in society. 
Key Words: (Museums, culture, performing arts, gender). 
 
Faso: A Samoan Perspective 
Papaaliitele Dr. Moeimanono Fouvaa & Seiuli Vaifou Aloalii-Temese 
Papaaliitele Dr. Moeimanono Fouvaa, Manager, Research and Development, Centre for Samoan Studies, National 
University of Samoa (p.fouvaa@nus.edu.ws) 
Seiuli Vaifou Aloalii-Temese, Head of Department & Senior Lecturer, Centre for Samoan Studies, National University 
of Samoa (v.temese@nus.edu.ws) 
The concept of `faasoa’ is two-way communication. It is from faa (prefix) and soa (to partner, two, dance). It is an 
exchange of views and opinions of people, and it can be happened everywhere either in formal or informal 
settings. It is through the faasoa and exchange of views where consensus will be formed up for an issue that is 
discussed between the two parties or amongst people. In the context of Faasamoa, faasoa also acts like a role of 
judiciary in the faamatai (chiefly) system when resolving matters in the village but it (faasoa) in its chiefly meaning 
called `soalaupule’ or fefaaalia’i le tōfā ma finagalo (exchange of views and opinions). Tui Atua (2011 cites in, 
Fouvaa, 2011) explains that it is the negotiating and accommodating of opinions. Through the faasoa and 
soalaupule, people learn how views and opinions are expressed and simultaneously respecting each other and 
establishing good relationships and unity.    
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Key Words: faasoa, soalaupule, exchange, views & opinions, faamatai (chiefly) system, resolving, relationships 
and unity.  
 
Doulul in aj: Weaving Empowerment into Non-Formal Spaces 
Brooke Takala Abraham 
University of the South Pacific – Marshall Islands, takala_b@usp.ac.fj 
This paper explores the intersection of both tentative and well-defined theories relating to the role of weaving 
circles in the Marshall Islands as a medium for personal transformation through a socialization process and a space 
for women to exert their economic, cultural, and social rights. Regarded as “anti-establishment” within the realm 
of the University, the dynamic jaki-ed (fine woven mats) program based at the USP-Marshall Islands Centre 
promotes sustainable livelihoods in a non-formal, contextualized fashion with an educational dimension that 
comes with University affiliation. The project strengthens social structure and addresses gender-based wage gaps 
as women have the potential to earn upwards of USD $400 per jaki-ed. Furthermore, the project has spawned 
other tangible products such as a book, virtual museum, and pan-Pacific partnerships. Intangibles are realized 
through the life of the project since participants, particularly novice weavers, have gone through a transformative 
process ontogenic (Nsamenang, 2006) in nature. The paper explores how this learning space, and the process that 
the space defines, empowers women and provides an avenue for further knowledge transfer in tools for modern 
living such as financial management, sex education, domestic violence initiatives, parenting skills, and child rights.   
Key Words: Marshall Islands, weaving, socialization, non-formal education  
 
Pacific Islanders in California: A Linguist’s Reappraisal 
Paul Geraghty1  
1University of the South Pacific, geraghty_p@usp.ac.fj 
Jones and Klar (2005 and subsequent publications) proposed that a small number of words in the Chumash and 
Gabrielino languages of southern California are loanwords from Hawai'ian, and constitute evidence that 
Hawai'ians sailed to California some 1,500 years ago and introduced some aspects of marine technology, a 
hypothesis that also has support from archaeology. This proposal has generated considerable interest, in 
particular among archaeologists. In this paper, I assess the linguistic evidence, and conclude that it is weak, but 
propose other possible sources for the putative loanwords that do lend support to the historical thesis. 
Key Words: Chumash, Gabrielino, Polynesian navigation, transpacific migration. 
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Trade in Services and Growth of Pacific Island Countries (PICs) 
Khushbu Rai1., Dibyendu Maiti2.    
1.School of Economics, the University of the South Pacific, Email Address: khushbu.rai@usp.ac.fj, 
2.School of Economics, the University of the South Pacific,                                                                                                                        
Email Address: dibyendu.maiti@usp.ac.fj 
This paper attempts to investigate the evolution of trade from goods to services in the PICs, namely, Fiji, 
Papua New Guinea, Solomon Islands, Samoa, Vanuatu and Tonga. International trade in services has become 
more important in recent years as advances in technology have permitted new means of providing services 
across borders. Nonetheless there are certain adamant challenges faced while trading in services. It is 
observed that for exports; while Solomon Island, Papua New Guinea, Vanuatu, Samoa, and Fiji have 
experienced considerable per cent of growth, Tonga has grown only a 4 per cent over the same period. For 
imports again all other countries have witnessed a steady growth, but Tonga grew by an inconsequential 7 
per cent. Another noteworthy observation is that all the Pacific Island nations heavily rely on the Tourism 
Sector (Travel). The increased trade in services has contributed to the growth of PICs. Hence, the paper 
endeavors to analyze the value of trade agreements under these various findings. The services sector faces 
capacity constraints in infrastructure, skills, data and regulation. We assert that a PIC’s prosperity is a 
contribution from its state of technology (ICT), infrastructure (Transportation) and banking (Financial) 
services.  
Key Words: Trade Services, PIC, Growth   
 
A Study of Public Financial Management of Samoa 
 Pradeep Singh1 and Jagdish Bhati2 1School of Agriculture and Food Technology, USP, Alafua Campus, Apia, 
Samoa. singh_pk@samoa.usp.ac.fj 2School of Economics, USP, Laucala Campus, Suva, Fiji. bhati_j@usp.ac.fj  
Study of the management of public finances is important for good governance. This study provides an 
understanding of the financial administration of Samoan economy. It has used data of past decade obtained 
from different branches of the Samoan Government (GoS). Close integration with Australia, Japan, New 
Zealand and the USA, who have experienced natural calamities, has affected the inflows of remittances, 
foreign aids and tourism to Samoa.  For Samoa 2012 was a year of recovery interrupted by the cyclone. Its’ 
GDP had a negative growth in 2008 and 2009 with a small recovery thereafter. Inflation was also modest 
during 2012 compared to other years. Total revenue, as percent of GDP at current prices, varied between 
25.1 to 27.4 during 2006-11 period where as total expenditure ranged from 30.3 to 42.1. Overall-budgetary 
deficit has increased from a nominal of 0.5% in 2006 to 7.3% in 2010. Total expenditure grew up to tala 
$374.8 million during 2011, 81% of which was on general public services and 27.5% on economic services. 
The debt management revealed that its total outstanding debt in 2010 was tala $308 million of which long-
term debt comprised of 97.11% with external debt being 56.6% of GNI. Recent performance of GoS has 
shown some improvement but overall it has been less than satisfactory. Authors experienced some 
inaccuracies in real-time output data which affect observation and prediction of fiscal balance and 
surveillance.  
Key Words: Financial administration, Budgetary deficit 
 
Determinants of Oceanian Currency Options 
Laïsa RO'I1 

1Université de Bordeaux, France - GREThA UMR CNRS 5113 
laisa.roi@u-bordeaux4.fr 
Oceanian currencies exhibit a wide diversity, whether in terms of the types of exchange rate regimes (from 
dollarisation to pegged, basket and floating regimes), or in terms of the underlying anchor currencies (choices 
between the Australian, New Zealand, US dollars, Japanese yen, Deutsche mark/French franc/euro, Pound 
Sterling, Indonesian rupiah or Chilean peso). This paper investigates the factors that have been driving some of the 
fundamental choices facing Oceanian currencies since the late 1970s. Using a discrete choice modelling with panel 
data, we analyse the determinants of the following options: (i) dollarisation versus issuing one's own currency (ii) 
the degree of fixity in the exchange rate regime (iii) having one versus a basket of anchor currencies (iv) the 
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underlying anchor currency(ies). We consider the potential impact of the economic and trade determinants 
suggested by the Optimal Currency Area (OCA) theory, as well as historical factors and network effects. Our 
analysis suggests two main results. First, the traditional methodology, focusing on individual country 
characteristics to explain the choice of the type of exchange rate regimes, is incomplete, since it neglects the 
choice of the underlying anchor currencies. The client-anchor approach suggested by Alesina & Barro (2002) is 
more appropriate. Second, the economic OCA criteria are far less significant determinants of currency choices 
than trade and historical ties with the anchor countries and network effects at the regional level. This suggests 
that the Oceanian currency choices have been driven by external factors rather than by their potential stabilising 
effects at the country level. 
Key Words: exchange rate regime, multinomial logit, panel. 
 
The Impact of Microcredit on Health System in Bangladesh  
Yu-hwei Tseng 
Institute of Health Policy and Management, National Taiwan University, E-mail Address:mayeeshatk@gmail.com 
The research used the WHO conceptual model that encompasses all activities influencing health determinants to 
analyze the impact of microcredit on Bangladesh health system with a special focus on primary health care. 
Bangladesh was selected due to its pioneering role in large-scale implementation of microcredit within the country 
and beyond. The study gathered data from interviews, observations, and literature. The majority of microfinance 
institutions (MFIs) in Bangladesh ran health programs from awareness to service delivery. However, MFI health 
services were un-integrated, highly medicalized and partial. Health workforce was recruited from the public sector 
with exorbitant pay, further burdening the public system already suffering from manpower crisis and low morale, 
and also distorted the whole pay system. For those running on foreign aid, information on health determinants 
and performance catered to donors agenda instead of local needs. Medical products were provided by MFIs and 
unqualified borrowers to pursue profits. In terms of health financing, out-of-pocket payment and debt increased 
for users that shifted from government to MFI facilities. At the macro level, international donors continued 
funding microcredit programs, ignoring health system strengthening. Finally, diminishing government failed to 
ensure social protection for society at large. Microcredit-based health programs not only weakened health system 
but created barriers to access public services. Application of microcredit has limitations. Efforts to improve health 
should be accompanied by system strengthening. Overall impact of microcredit combining health elements 
remains a question that warrants attention from researchers and policy makers alike. 
Key Words: microcredit, health system strengthening, Bangladesh, primary health care 
 
Trade’s Impact on Technological Progress and Efficiency Improvement: A Case Study of Seven Pacific Island 

Countries 

Biman Chand Prasad, Hong Chen, Baljeet Singh 
University of the South Pacific  
International trade plays an important role in regional and global integration process. On one hand it promotes 
efficiency in utilizing natural resources, scale of production and thus labor specialization; on the other hand it 
facilitates technology diffusion through flows of products and services. Pacific Island Countries (PICs) have 
relatively high level of openness measured by trade-to-GDP ratio. However, PICs are faced with the difficulty of 
making progress in economic development. This raises the concern whether trade works effectively to enhance 
economic growth in PICs. Answer to this question is particularly important since PICs have limited domestic 
sources to boost economic growth. This study aims to provide an answer to the above question by assessing 
international trade’s impact on efficiency improvement and technological progress – components of total factor 
productivity (TFP). This study will analyse above issue for seven PICs over 1970-2009, with the application of a 
non-parametric data envelopment analysis (DEA) of a frontier production function. 
Key Words: Trade, Technology, PIC 
 

ANN- Based Forecasting of Samoa’s Currency Exchange Rate 
Shamsuddin Ahmed, Graduate School of Business, M.G.M. Khan, School of Computing, Information and 
Mathematical Science, Biman Prasad, School of Economics, Avlin Prasad, Research Assistant, Cluster research 
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Project, The University of the South Pacific, Suva, Fiji The paper focuses on the prediction of daily exchange rate of 
Samoan Tala/AUD during the period of January 3 2008 to September 28 2012. We used ANN model by taking lag 
of Tala/AUD. We used varies error function to measure the performance of the model. Through our test, we find 
out that the ANN model with AR (2) gives better result than ANN model with AR (1). 
Keyword: ANN model with AR (1) and AR (2), Exchange rate, RSME, MAE, MAD, MAPE. 
 

Urbanisation and Economic Growth in the South Pacific: A Study of Three Melanesian Countries 
Niraj Sanjeev SWAMI1, Rup SINGH2, Biman Chand PRASAD3 
1Fiji National University, niraj.swami@fnu.ac.fj, 2The University of the South Pacific, singh_r@usp.ac.fj, 3The 
University of the South Pacific, prasad_bc@usp.ac.fj 
The role of urbanization in the process of economic growth has been a debatable issue. While, it is generally 
agreed that there is a positive relationship between urbanization and the economic growth, several studies state 
otherwise. Recent studies which focus on rapidly growing developing nations, reflecting on the experience of and 
evidence from the developed world, highlight the role of agglomeration, concentration,  provision of public goods 
and public policy in the economic growth process. This study uses the   Solow model (1956) and its extensions to 
study the relationship between urbanisation and economic growth.  The results show that urbanisation leads to 
growth of income since it provides the necessary infrastructure for long-term growth.  
Key Words: (Urbanisation, Economic Growth,  Pacific Island Countries). 
 
Remittance and the Macro economy in the Pacific Island Countries 
Parish Kumar Narayan, Biman Prasad, Susan Sharma, Kumara Rankin and Needles Grounder 
The aim of this paper is to test whether workers’ remittances have influenced macroeconomic indicators for PICs. 
Remittances’ to PICs has risen sharply over the last decade or so, yet little is known on the implications for 
macroeconomic variables—such as inflation and exchange rate. The results have direct implications for monetary 
policy setting in PICs which is predominantly inflation targeting based. The empirical analysis is dictated by 
availability of time series data. Data ensures that we only have six countries (Fiji, the Solomon Islands, Samoa, 
PNG, Tonga, and Vanuatu). The results suggest that only in the case of Samoa and Tonga, there is some evidence 
that remittances impact macroeconomic indicators. External factors have a relatively more dominating effect on 
PICs macroeconomic performance: oil price consistently impacts macroeconomic indicators in Fiji, PNG and the 
Solomon Islands; while the US short-term interest affects macroeconomic indicators in a wider range of countries 
(Samoa, Tonga, Vanuatu, PNG, and the Solomon Islands). 
Key Words: Remittance, Macro economy, PIC 
 
Roles of Foreign Direct Investment and Tourism in the Growth of Pacific Island Countries: A Panel Study: 1995-
2011  
T.K. Jayaraman, FNU, Hong Chen USP, Markand Bhat USP  
In the context of limited opportunities available to Pacific island countries (PICs) to earn foreign exchange to pay 
for their imports, ranging from food to fuel, and manufactured consumer goods to transport and machinery, 
tourism has emerged in recent years to be a major source of support to all Pacific island countries (PICs). In the 
midst of a declining external demand consequent to world recession as well due to a weak poor domestic 
investment climate, past foreign direct investment (FDI) in tourism sector and other related activities including 
hotel and resort facilities and hospitality services, has helped the country to earn not only foreign exchange each 
year but also contributed to annual job creation in the domestic economy. As a result, PICs have been kept afloat 
during the difficult period. Employing panel co-integration testing procedure and utilizing dummy variables for 
capturing structural breaks’ influence on growth, this paper focuses on investigating growth impact of FDI and 
tourism earnings in small PICs. The results confirm that FDI and tourism activities have promoted growth in the 
five island economies, namely, Fiji, Kiribati, Samoa, Solomon Islands and Vanuatu.  
Key Words: Tourism sector, foreign direct investment, economic growth 
 
Does Tourism Predict Macroeconomic Performance in Pacific Island Countries 
Paresh Kumar Narayan,  , Deepa Bannigidadmath, Biman Prasad and Neelesh Gounder 
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In this paper we examine whether tourism predicts macroeconomic variables in Pacific Island Countries (PICs), 
namely, Fiji, the Solomon Islands, PNG, Vanuatu, Samoa, and Tonga. We form seven panels of PICs—one full panel 
of six countries and six panels where one-by-one each country is excluded from the panel. We apply the 
Westerlund and Narayan (2012) panel regression framework, where the null hypothesis is that visitor arrivals do 
not predict macroeconomic variables, which we proxy with 11 indicators, for panels of countries.  We find that 

visitor arrivals consistently predict GDP and to some extent money supply (M2). 
Key Words: Tourism, Macroeconomic, PIC 
 
Tourism Culture: The Hospitality Dimension  
Prof David Harrison 
University of the South Pacific, david.harrison@usp.ac.fj 
The focus of the paper is on tourist culture as it operates where commercial hospitality is on offer, especially at 
hotels and resorts in developing countries.  While the interface of tourist and hospitality provider is a crucial 
feature of social and cultural life in tourism destinations, what occurs at this interface has been relatively little 
studied by tourism and hospitality researchers.  It is suggested that three quite distinct perspectives can assist in 
helping us understand tourist culture, which emerges where worker and tourist roles inevitably converge and 
interact.  In themselves, such perspectives are not new, but they rarely seem to have been applied in the context 
of hotels and resorts.  The first perspective, derived from the work of Homi Bhabha, conceives of tourism culture 
as hybrid in nature, operating in a ‘third space’ between tourist and ‘host, ’and directs attention to the uncertain 
and negotiated aspects of tourism culture.  In the second, that of the socio-technical system, tourist culture is seen 
as an interface between, on the one hand, the formal operational rules and procedures designed to deliver an 
organisation’s mission and, on the other hand, the on-going and lived-in cultures brought into ‘system’ by tourists 
and the hospitality providers.  The third perspective, that of the total institution, derived from Goffman, directs 
focus to the social and physical boundaries that separate the hotel or resort from the outside world and to the 
cultural practices that serve to further differentiate it and its population from the outside.  It is suggested that use 
of these perspectives can further our understanding of the nature of tourism at different destinations and of the 
various impacts hotels and similar institutions have on both staff members and holidaymakers.  As a consequence, 
they are theoretically and empirically relevant and politically important.   
Key Words: tourism, culture, hybrid, socio-technical systems, total institutions. 

 
Native Land Act and its Impact on Indigenous Tourism in Fiji: Case study of the Yasawas 
Sefanaia Sakai 
 University of the south Pacific, sakai_s@usp.ac.fj 
The researcher draws the subject of this presentation from research findings of his MA thesis in 2012 titled the 
socio-economic, cultural and environmental sustainability of indigenous tourism in Yasawa, Fiji and indigenous 
tourism initiatives in Essipit, Canada. This paper focuses on Fiji. Like the iTaukei, indigenous communities all over 
the world are often disadvantaged, even within their homeland, with regards to socio-economic standings 
compared to other ethnic groups.  These differences are caused by many factors including colonial and neo-
colonial exploitation, overused natural resources, cultural differences, and discriminatory land policies. While 
tourism development on native land has brought many positive impacts on the iTaukei, one cannot ignore the 
disintegration of the social structure and kinship caused by it.  Inequality can exist at different levels. While 
indigenous people in the Pacific perceive land as an important socio-cultural fabric about their existents, policy can 
be an obstacle to indigenous development. In Fiji, it was a colonial orchestrated policy; part of the problem is the 
Native Land Act   must guarantee land security for the iTaukei but little is done for land innovation to improve the 
economic status of the indigenous iTaukei.  Although the 2010 decree on native land has given equal distribution 
of the lease money to all iTaukei clan members, its impacts are yet to be researched and evaluated.  This paper 
focuses on the native land act and its impacts on tourism development in the Yasawas and highlights some socio-
economic and cultural problems about the new degree in Nadi and Viseisei. 
Key Words:  Native Land Act, iTaukei, communalism 
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Sefanaia Sakai 
 University of the south Pacific, sakai_s@usp.ac.fj 
The researcher draws the subject of this presentation from research findings of his MA thesis in 2012 titled the 
socio-economic, cultural and environmental sustainability of indigenous tourism in Yasawa, Fiji and indigenous 
tourism initiatives in Essipit, Canada. This paper focuses on Fiji. Like the iTaukei, indigenous communities all over 
the world are often disadvantaged, even within their homeland, with regards to socio-economic standings 
compared to other ethnic groups.  These differences are caused by many factors including colonial and neo-
colonial exploitation, overused natural resources, cultural differences, and discriminatory land policies. While 
tourism development on native land has brought many positive impacts on the iTaukei, one cannot ignore the 
disintegration of the social structure and kinship caused by it.  Inequality can exist at different levels. While 
indigenous people in the Pacific perceive land as an important socio-cultural fabric about their existents, policy can 
be an obstacle to indigenous development. In Fiji, it was a colonial orchestrated policy; part of the problem is the 
Native Land Act   must guarantee land security for the iTaukei but little is done for land innovation to improve the 
economic status of the indigenous iTaukei.  Although the 2010 decree on native land has given equal distribution 
of the lease money to all iTaukei clan members, its impacts are yet to be researched and evaluated.  This paper 
focuses on the native land act and its impacts on tourism development in the Yasawas and highlights some socio-
economic and cultural problems about the new degree in Nadi and Viseisei. 
Key Words:  Native Land Act, iTaukei, communalism 
 

An Energy Consumption and Conservation Study of Pacific Island Hotels 
Krishneel Prasad1 , Anirudh Singh1, David Harrison2 and Biman Prasad3 
1School of Engineering and Physics, USP, Suva, Fiji, 2School of Tourism & Hospitality Mgt, USP, Suva, Fiji, 3School of 
Economics, USP, Suva, Fiji, Email1: S11040726@student.usp.ac.fj 
Tourism is one of the largest economic sectors in the Pacific Island Countries (PICs), contributing significantly to 
the economies of all these states. As is well-known, most PICs are heavily reliant on imported fossil fuels for their 
power generation and transportation needs. While providing the backbone of the economies of many PICs, the 
hotel and tourism industry also consumes large amounts of energy both directly and indirectly. It is of obvious 
interest to find ways in which this consumption may be reduced. While several studies of hotel energy 
consumption have been carried out in Europe and the Caribbean, none have been reported for the Pacific. This 
paper reports the results of an energy consumption study carried out on a Fijian hotel. It uses a simple modeling 
technique to gauge the effect of energy efficiency measures on the total consumption by the hotel. The effect of 
the hotel architecture on the energy consumption is evaluated. Finally the use of renewabl energy in the further 
displacement of imported fuels and reduction of the hotel carbon footprint is discussed. 
Key Words: Energy consumption, energy efficiency, hotel sector, retrofit. 
 

Remittances and Welfare in the Case of Niue 
Dr Rukmani Gounder 
Associate Professor of Economics, School of Economics and Finance, Massey University, Palmerston North, New 
Zealand, Email: R.Gounder@massey.ac.nz  
This paper considers the role of remittances and its effect on welfare of the recipient households in the case of 
Niue. Remittances from Niuean expatriates were a major source of foreign exchange in the 1970s and early 1980s. 
However, the continuous migration of Niueans to New Zealand and the shifting of most members of nuclear and 
extended families to New Zealand have led to a decline in remittances flows to Niue. In the late 1990s, a study by 
Pacific Financial Technical Assistance Centre on Niue’s balance of payments note that Niueans are receiving little 
remittances but are sending more monies overseas, mainly for paying for imported goods and for the education of 
Niuean students who study in New Zealand. While the level of remittances to Niue over time suggests that it can 
be an important source for economic growth, however, the remittances have been used mainly for consumption 
in Niue. On the other hand various factors have led to a flow of remittances from Niue to New Zealand which 
suggests a reverse impact. As the relationship between migration and development processes emphasis mainly as 
being economic in nature amongst which the impact of remittances can be beneficial, yet there are also the 
detrimental consequences of the brain drain for local labour markets in the countries of origin.  As many South 
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Pacific Islands depend on remittances for economic and social development these issues are examined in the 
context of Niue. 
Key Words: Remittances, Welfare, Niue 
 
The Interaction of Actors in Natural Disaster Management in the Archipelago of Vanuatu 
Astrid Vachette 
James Cook University, astrid.vachette@yahoo.fr 
Many Islands throughout the world, and particularly within the South Pacific, present a  very high vulnerability to 
natural hazards as a result of geographic isolation and existing socioeconomic disadvantages. Disaster 
management is essential for the long-term sustainability of the Pacific communities, and new actors such as the 
United States or China are becoming more involved in the South Pacific in addition to the support from older 
partners such as Australia, New Zealand, or France. Undoubtedly, as it is vital to utilize international aid to 
mitigate the effects of hazards, the main priority is to take into account the local history and regional needs 
instead of modernizing the vulnerability of indigenous population. A prime example of these concerns is the 
archipelago of Vanuatu, which is inhabited by very traditional populations, scattered across 80 islands though still 
politically torn between the French and British language influences along with attracting new powerful nations 
such as China. This interaction between so many influences leads to a highly complex decision-making 
organization that weakens the efficiency of risk management in Vanuatu. This study examines existing structures 
as the Pacific and Vanuatu Humanitarian Teams, which have been created to optimize the humanitarian 
operations. This research also focuses on the opportunities to improve the intercommunications and cooperation 
beween traditional organizations, government agencies and international powers, in particular through a 
modeling of cross cultural information diffusion and policy delivery.  
Key Words: Natural Disaster Management, Pacific Islands, Vanuatu, Cooperation 

 
Assessing Policy Impact on the Smallholder Rice Based Cash Crop Production Systems  in Papua New Guinea. 
Nick Kewa* and Peter Manus 
Department of Agrculture, PNG University of Technology, Private Mail Bag, Lae 411, Papua New Guinea 
The policy impact of smallholder rice based cash crop production systems in Papua New Guinea (PNG) was 
assessed using farm data collected in a field survey between November 2008 and January 2009. The study was 
conducted in three agro-ecological zones, namely, Anglimp (highlands agro-ecological zone), Umi-Mutzing, (dry 
lowlands agro-ecological zone) and Erap-Bubia, (wet lowlands agro-ecological zone). The input-output data were 
collected through field surveys using structured questionnaires. Secondary data, mainly on transportation costs, 
processing costs, government levies, storage and handling, documentation, exchange rate information and insurance 
were collected from respective service providers and  government agencies. All the data were then calculated to get 
a national scenario. Crop budgets were developed initially in financial terms and later on economic prices were 
utilized to evaluate the comparative advantage of rice production over other cash crops identified during the study 
period. The analytical frame work used to determine the policy impact of smallholder rice based cash crop 
production systems was the Policy Analysis Matrix (PAM). Nominal protection coefficient of output (NPCO), nominal 
protection coefficient for inputs (NPCI) and effective protection coefficient (EPC) are important indicators of the 

PAM used in this study. NPCO for coffee and cocoa indicated that farmers are receiving less than the world 
prices. NPCO for other import substitution crops indicated no distorting policies. NPCI for crops identified 
in the study were zero except coffee which is less than unity, suggesting that coffees tradable inputs are 
implicitly subsidized by policy while no tradable inputs applied for other crops.  EPC for coffee, cocoa and 
rice indicated net tax applied. EPC for peanut, taro and sweet potato indicated no government policy 
causing incentives /disincentives in both input and output markets.  
Key Words: Effective protection coefficient, nominal protection coefficient, agro ecological zones. 
 
Pacific Island Research and Development: Obstacles, Challenges and Opportunities 
Nacanieli S. Tuivavalagi1 , Esekia Solofa2, Denis Chang Seng3 

1Consultant, Apia; Nat.Tuivavalagi@gmail.com, 2Consultant, Apia; solofa_e@gmail.com, 3UNESCO Office for the 
Pacific States, Apia; <d.chang-seng@unesco.org> 
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With limited natural resources, Pacific island countries should be reminded that their people are their most 
important resources and it is vitally important to exploit their potential to the fullest.  These island countries are 
relatively small in sizes and have very fragile environments and economies with little buffering capacities against 
natural disasters and extreme weather events which are expected to increase in frequency and intensity as a 
result of global warming and climate change.  This emphasises the need to develop policies based on solid 
research rather than on ideas that have not been tested locally. The paper argues that Pacific island graduates in 
our communities could be guided to carry out research needed for development.  It also provides insights 
regarding the scope of further research opportunities in the Pacific – the obstacles, challenges and new 
opportunities – including potential for linkages with universities and institutions such as the Pacific Islands 
Universities Research Network (PIURN). The paper also reviews and assesses various education /training 
arrangements in search of a win-win strategy to address our islands’ needs for research as well as the needs of 
graduates to advance their educational status – with a special emphasis on graduates whose chances of doing 
postgraduate study in their area of interest are limited, including women graduates engaged in domestic or paid 
employment to help meet the needs of their families.  
Key Words: (Postgraduate study, Pacific islands, assessment study, research). 
 

Some Australian Initiatives to Increase Engagement between Policy Makers and Scientist  
Dennis Trewin, 
Academy of Social Sciences Australia (dennistrewin@grapevine.net.au) 
The value of scientific discovery is much greater if it can be used in some practical way. One important use is policy 
formulation and evaluation. My main task as Chair of the Policy and Advocacy Committee of the Academy of Social 
Sciences of Australia (ASSA), one of the four learned Academies, was to improve the link between policy and 
science. In the presentation I will speak about how ASSA attempts to develop a link between the scientific 
community (especially researchers) and those involved in policy, especially those activities that were successful. I 
am also Vice Chair of the Governing Committee of a $10m project bringing together scientists from the four 
learned Academies (Science, Engineering & Technology, Social Sciences and Humanities) looking at how best to 
secure Australia’s future. This involves seven multi-disciplinary projects ranging from the role of science, research 
and technology in lifting Australia’s productivity to a project looking at to a project on measuring Australia’s 
progress towards a desirable future. The presentation will cover this project and conclude with suggestions on 
how best to link policy and science. Data access can be a constraint on research. Technology developments 
potentially increase access to data sets that might be useful for research purposes. I was the author of 
international guidelines for access to microdata collected by official statistical agencies. Most of these guidelines 
would be more generally relevant to data sets where there may be confidentiality issues. The presentation will 
conclude with suggestions on means to increase access to data for policy relevant research purposes. 
Key Words: (Policy, Engagement, Data Access) 
 
Project planning in the Fijian government 
Ofer Zwikael1, Raghuvar Dutt Pathak2, Gurmeet Singh2, Shamsuddin Ahmed2 
1 The Australian National University, Canberra, ACT, Australia, 2The University of the South Pacific, Suva, Fiji 

Project planning is considered to be critical for project success. However, recent literature questions whether 
planning has similar importance in various contexts. This paper investigates the effectiveness of planning through 
an analysis of 183 project manager-supervisor dyads. Participants in this study consist of employees of four Fijian 
government ministries. Results show that the level of risk moderates the impact of planning on success, and in 
different ways for various success measures. Practical implications of these results suggest project managers to 
have more emphasis on planning in high risk project situations in order to meet project efficiency, whereas project 
steering committees to be more involved in approving plans of low risk projects to support benefit realization. 
While project managers tend to use planning tools regardless of risk levels, they may benefit from using more 
advanced planning tools in high risk projects and for short term predictable periods. In particular, this behavior 
will contribute to enhanced project efficiency, which is a common measure to evaluate project managers’ work. 
Organizations, on the other hand, may become more actively involved in low risk projects. This approach may 
specifically support project effectiveness, e.g., by focusing on planning the realization of target benefits. Senior 
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executives can provide additional resources and specialized teams for project planning, as well as ensure project 
benefit realization plans are properly discussed and approved by project steering committees. 
 Key Words: Project planning, risk, Fijian government 
 
Mainstreaming Rights and Humanitarian Action: European Union and the Pacific 
Dr Katharine Vadura1  
1National Centre for Research on Europe, University of Canterbury, katharine.vadura@canterbury.ac.nz  
The Pacific region covers a vast area but relative to size has a small population – yet the frequency of disasters in 
the region has been on the increase, the need for assistance and disaster risk management strategies all too 
relevant. Internationally there has been a push to look at humanitarian disaster assistance through the lens of a 
rights based approach. The impact of this approach in the Pacific is potentially great. Humanitarian action provides 
the opportunity for targeted assistance by organisations, individuals and governments alike. The European Union 
with its policies established around ‘humanitarian space’ providing development and humanitarian assistance for 
vulnerable groups  makes many claims for action in relation to third countries. This paper will focus on the human 
security challenge brought about by the very nature of disaster and mechanisms or strategies aimed at ‘repairing 
the damage’ which often focus on immediate needs.  In these situations it is the human rights of vulnerable 
groups who are most neglected and best intentioned strategies for protecting their rights, in disasters are 
forgotten. Over the last decade, the EU has attempted to position itself as a global leader in humanitarian action 
and as a significant player in human rights protection moving towards addressing a human centred approach to 
these issues. This paper will undertake a critical examination of this attempt at a rights based approach and  
present an analysis of the how this is emerging as  a strategy for mainstreaming rights and disaster diplomacy in 
the Pacific.  
Key Words: rights, humanitarian action, global governance, European Union 
 
Contesting and Competing Discourses: The Politics of Land and Development  
Puthsodary TAT1, PhD 
1The American University of Afghanistan, Email: tputhsodary@auaf.edu.au 
Cambodia has been considered as post-conflict nations in Southeast Asia. Policy-makers, economic experts and 
researchers have studied the aftermath of civil war on renewed conflict, mitigation of violent conflict, land and 
property rights and economic reconstruction. Cambodia has faced many challenging tasks of reconstructing 
national economy, reducing poverty, security, legitimacy, building lasting peace and protecting natural resources. 
Land has been diversely conceptualized and objectified for different purposes. Cambodian government has 
adopted a land-leased model called economic land concessions (ELCs) to convert land into agri-business and 
mining industries for poverty reduction and economic reconstruction. However, Cambodia has confronted 
sensitively political issues and social tensions have been consistently widespread within rural communities. Issues 
raised include preserving the rights of the poor and ethnic people who have traditionally used the land to meet 
their majority of food security and income generations through customary and traditional farming practices. The 
tensions between discourses about land and development and local Cambodian discourses about the cultural 
identity and values of traditional land use often lead to major social and ethnic conflicts within local communities. 
This paper explored and examine contesting and competing discourses about land and development in Cambodia. 
It examines how discourses emerge in social, political, economic, environmental, and cultural practices and 
interactions. To understand and explore land related issues, the research uses a blend of critical and discourse 
theories of Habermas and Foucault to present a critique of economic development model. The issue of 
dominance, marginalization and oppression are considered, as is the powerful relationship between power and 
knowledge. Discourse analysis is used to analyse texts and the data collected from focus groups and in-depth 
interviews with 72 local participants and 16 key stakeholders including government officials, local non-government 
organisations and international experts about their experiences and responses to land disputes. The research finds 
that meanings of land are embedded in competing, conflicting, marginalising and oppressing discourses. These 
discourses lead to social and ethnic conflicts and primary and detrimental impacts on livelihoods, the destruction 
of cultural identity, economic and environment issues. This research will contribute to knowledge about 
development and land disputes, conflict mitigation and resolution, and intervention policies in Cambodia. 
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Key Words: (Discourse, conflict, land, and development). 
 
Mediation as a Tool for Economic Development and Local Governance Title 
 Craig Jones1 , Judge Ambeng Kandakasi  
JJones Ferrero and Associates, craig.jones2@bigpond.com, 2PNG National and Supreme Court  
The PNG has introduced a system of court-based mediation managed by the National and Supreme Court of PNG. 
The mediation system seeks to address a large back-log of case and provide access to justice for individuals, 
companies and governments. Importantly, the mediation system has shown to provide the benefits of access, 
provide outcomes in less time, reduce the iussues to be dealt with by the courts and be cost effective. Despite the 
fact that the system has only been introduced in recent years it is among the most advanced in the world and 
especially in the Pacific. The mediation system involves the management of matters by PNG accredited mediators 
as ordered by the courts. The mediations occur on site where parties can include hundreds of individuals. The 
mediation method is based on an interest-based system which seeks to move parties to mutually beneficial and 
sustainable settlements. Importantly, the PNG mediation system allows risks around investment to be well 
managed by reducing costs of conflict or dispute, by reducing the time spent in conflict or dispute and by 
increasing the likelihood of a practical and sustainable resosolution of matters. Additionally, the system enables 
parties to regain control over matters at a local level. Matters resolved have included substantial and long term 
resource development and community disputes which have stretch in one case to 17 years. The paper concludes 
by suggesting that the system of training local-based mediators is key to future success and that a similar 
approach may be useful to other Pacific nations.  
Key Words: Mediation, PNG, Governance, Risk. 
 
Australian Policy Towards Pacific Labour Mobility: Why Recent Initiatives have Fallen Short, and What more is 
Needed 
1Professor Stephen Howes 
Director, Development Policy Centre, Australian National University, stephen.howes@anu.edu.au 
Since 2005, Australia has recognized the importance of labour mobility to the Pacific island region, and has 
introduced two initiatives to promote labour mobility, the Australian Technical Pacific College, and the Seasonal 
Worker Program. However, both programs have fallen far short of expectations, with little actual contribution to 
labour mobility resulting from either of them. This paper attempts to explain the reasons for this, and to make 
suggestions for different approaches to the important goal of expanding labour mobility opportunities for the 
Pacific island region. 
Key Words: labour mobility, Australia, Pacific 
 
Overseeing and Overlooking: Australia’s Shifting Engagement with the Pacific islands 
Jonathan Schultz 
University of Melbourne, schultzj@unimelb.edu.au 
Australian strategic, economic and humanitarian interests in the Pacific islands have been remarkably stable for 
over a century.  Contrasting with this stability, Australia’s engagement has fluctuated strongly and its approach has 
been regularly reformulated.  Explanations for this paradox tend to argue that Australian interests are 
insufficiently strong to drive a sustained approach.  In positing Australian policy as an aberration from the norm of 
sustained engagement, such analysis provides little explanation for the policies that Australia has adopted toward 
the Pacific islands. The insights of institutionalism and public policy can be usefully applied to this problem to 
provide a fuller explanation of the dynamics of Australian engagement with the Pacific islands.  Rather than weak 
interests per se, the weak institutional representation of those interests can be seen to render Australian 
engagement strongly dependent on senior ministerial attention.  Capturing this attention usually requires that the 
minister be convinced that Australia’s relationship with the Pacific islands is facing some kind of crisis.  The 
successful ‘policy entrepreneur’ demonstrates the existence of such a crisis, typically by applying a novel analysis, 
and proposing a clear policy response that will resolve the crisis.  The minister, largely unencumbered by 
institutional resistance, subsequently launches a new and invigorated engagement that generates widespread 
enthusiasm and optimism in the policy community.  However, within the space of a few years, some disturbance 
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inevitably interrupts that engagement and erodes the optimism that accompanied it.  With ministerial attention 
diverted to other issues, policy tends to stagnate rather than adapt to changing circumstances, setting the stage 
for a new of crisis to provoke another change in direction. This presentation thus proposes a heuristic for analysing 
Australian engagement with the Pacific islands based on a cyclic pattern of crisis, followed by engagement, then 
interruption and, finally, stagnation. 
Key Words: Australia-Pacific island relations, Australian foreign policy 
 
Security Challenges and Prospects for Effective Government in Solomon Islands  
Gordon Leua Nanau  
University of the South Pacific, Fiji, nanau_g@usp.ac.fj  
With more than half a million people, eighty distinct languages and 1000 islands, Solomon Islands is a country of 
ethnic ‘nations’. British colonialism amalgamated these diverse groups and cultures into a single political unit in 
1893. The suppression of ingrained differences exploded into overt confrontations in 1998 when militia groups 
from Guadalcanal, Malaita and Western provinces clashed, and shook the foundations of this young nation state. 
The challenge that consecutive governments face since flag independence is to determine an appropriate 
government structure that would ensure human security and peaceful co-existence.  Confronting inter-wantok 
conflicts and augmenting national consciousness calls for the enhancement of a sense of homogeneity. Reports 
from nine provincial consultation teams on constitutional reform in 2003 highlighted general themes that could 
determine the future security and stability in Solomon Islands. Some of these core issues are featured in the draft 
2012 draft constitution.  Moreover, current efforts by various actors at national reconciliation, healing and unity 
are crucial bedrocks for sustainable peace and governance in post 2013 Solomon Islands. Future security, stability 
and development of the country must stem from a government system that respects these differences while 
encouraging peaceful co-existence.      
Key Words:  bigman, wantoks, RAMSI, restorative justice 
 
The 2012 National Elections: Electoral Process & Electoral Administration in Central Bougainville 
Seta Menu 
 Melanesian Institute, seta.menu@hotmail.com 
The main objective of this study is investigate and record the overall electoral process which includes voter 
behavior, election campaigns, voting, counting and also provide a detailed analysis of the general administrative 
tasks carried out by the Papua New Guinea Electoral Commission in the 2012 National Elections in Central 
Bougainville Open seat. The literature provides records of previous elections in the region and the continuous 
struggles it faces during the ‘Bougainville crisis’. It also describes the changes that have occurred since its 
declaration of autonomy and describes the need for good governance. This study is aimed at analyzing the 
electoral process and administrative process in Central Bougainville. Qualitative and Quantitative methods have 
been used in this study. Qualitative research was done in order to understand voter behavior, candidates’ motives 
and why people act in a certain manner towards candidates and vice versa during the election period. Quantitative 

method was used especially during the counting period to clarify and justify the results of the counting. There 
were a total of 22 candidates contesting in the 2012 national elections in Central Bougainville. Most of those 
candidates contesting the open seat believe Bougainville should be independent from Papua New Guinea and 
campaigned widely on that issue. Yet there are so many issues like economy, infrastructures, rebuilding broken 
relationships, which are evidently needed to be resolved before the issue of referendum can be addressed. 
Key Words: (Maximum 4 Key words, comma-separated). 
 
Infeartainment 
Narayan Gopalkrishnan, 
Lecturer in Social Work and Human Services, Department of Social Work and Human Services, James Cook 
University, PO Box 6811, Cairns, QLD 4870, Australia narayan.gopalkrishnan@jcu.edu.au 
The modern nation-state is under pressure within the frameworks of a world increasingly governed by a 
neoliberal agenda, a world characterized by sophisticated technology, monolithic corporations, and reducing 
relevance of the State in terms of being able to respond to the needs and demands of the polity. In this paper I 
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argue that fear of the ‘other’ has assumed the very sophisticated role of ‘Infeartainment’ as a way of containing 
the citizen as well as entertaining them in the process, and involving elements of entertainment, racism, 
control, in and out-groups, media and other corporate monopolies, misdirection and other political uses. I 
further contend that this has serious implications at a number of levels for the economic development of 
countries, especially smaller Pacific nations, where effective and rational decision-making can be derailed by the 
use of infeartainment. The paper concludes with some of the strategies that may prove useful in engaging with 
these issues. 
Key Words: Globalization, Infeartainment, Politics of fear, Economics 
 

Governance Transformations as an Outcome of Fisheries Adaptive Co-Management (ACM) in Torres Strait and 
Fiji 
Alifereti Tawake1,2, James Butler3, Helene Marsh1, Natalie Stoekl1,Tim Skewes3, Bill Aalbersberg2   
1James Cook University, Australia alifereti.tawake@my.jcu.edu.au, 2 Institute of Applied Science, USP, Fiji, 3 CSIRO, 
Australia 
An effective co-management arrangement framework should provide the space in which the aspirations of 
community, non-government and government partners can be explored and understood, in turn having the 
potential to lead to sustainable management practices. Therefore, governance structures of co-management 
arrangements are expected to adaptively evolve so that the perspectives of the partners enter the appropriate 
forums and are mutually respected and appreciated. However, the empirical evidence of governance and 
institutional transformation as an outcome of adaptive co-management are still limited, particularly for 
commercial hand collectable fisheries such as sea cucumbers and trochus that are highly susceptible to over-
exploitation. This study examines the changes in governance systems, institutional cultures and values as adaptive 
co-management of hand collectable fisheries of Fiji and Torres Strait Islands (northern Australia) progressed over 
the last decade. In this paper, we present the desired future of co-management arrangements and discuss the 
gaps in effective marine co-management and management strategies that allow the evolution of ACM.  Results of 
the study indicated that both community members and government desired, and to varying extents perceived 
progress towards, the devolution of management authority to communities.   
Key Words: (Governance, adaptive co-management, fisheries, devolution of management). 
 
Oil Price Shocks and Effectiveness of Devaluation in Fiji 
Kushneel Prakash1, Dibyendu Maiti2 
1School of Economics, The University of the South Pacific, E-mail Address: kushneel.prakash@usp.ac.fj, 2School of 
Economics, The University of the South Pacific, Email Address: dibyendu.maiti@usp.ac.fj 
Domestic inflation tends to crowd out the effectiveness of devaluation mainly due to the increased import costs. 
But, if the inflation is driven by external oil price shocks, it has an ambiguity on the same. This would depend on 
the relative influence of oil price on the domestic and foreign price of the major trading partners. The current 
paper would like to empirically investigate the effect of oil price on the exchange rate movement and the resultant 
trade balance for the case of Fiji. The issue of oil price has been, so far, ignored in such analysis undertaken in Fiji, 
because of negligible export share of manufacturing activities of the country. Since oil price could influence the 
domestic price through the increased transport and other costs, it can still negate the effect of devaluation. We 
find that the domestic inflation has been influenced by the oil price shocks from early 2000 and this has partially 
limited the potential benefits of the recent devaluation. As a result, the transformation process from importable 
to exportable production has been weak and working against the objective of devaluation in Fiji in recent years. 
This further contributes to the inflationary process of the economy and puts the economy into a dilemma of 
choosing between devaluation and the fight against it.  
Key Words: devaluation, Fiji, trade balance, Oil price, inflation 
 
Distribution of Mining Benefits and Urban Planning in Northern New Caledonia; a Sustainable Development? 

Matthias Kowasch 

Geographer, UMR GRED, IRD (Institute of Research for Development) , matthias.kowasch@ird.fr 
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Many developing countries rich in natural resources exhibit symptoms of the so-called resource curse. The 

extraordinary irony of “poverty in the midst of plenty” is often related to indigenous people. Most of 

compensation money for damage or disturbance to land is consumed directly, redistributed and consumed, or 

redistributed outside. In New Caledonia, the government of the Northern Province, which is governed by the 

Kanak independence party FLNKS (Front de Libération National Kanak et Socialiste), is a majority shareholder in a 

large scale mining project. The demands of the independence movement for economic development and political 

emancipation resulted in the Koniambo Project. The benefits from the mining industry are reinvested in wider 

economic development (tourism, aquaculture, social-cultural facilities, etc.). In this case, the nickel sector is a kind 

of “instrument” for economic and political independence, and not just only for multinational profiteering. The 

Koniambo Project is located in a rural area, and the public authorities want to turn the area (Voh-Koné-

Pouembout) into a real urban centre, a Pacific city able to rival Noumea, the capital of New Caledonia. This paper 

will discuss the transformation of a rural area into an urban center. The question arises if the urban 

development of the communities touched by the Koniambo project will be sustainable? I will analyze 

how the mining benefits are reinvested in order to provide sustainable development. The paper will also 

point out new disparities emerging between villages, clans and families, because the distribution of 

mining benefits is not equal. The data relies on my PhD in human geography, on research results in the 

framework of the research project “Mining governance” and on a consultant work for the government of 

the Northern Province (regional planning program) in 2012.    

Key Words: Nickel industry, urban development, sustainability, political and economic emancipation, northern 

New Caledonia  

 

Effectiveness of Energy Policies in PICs: A Survey of Policies and Economic Analyses of Renewable Energy 
Options 
Mr Richard Lal, Dr Sunil Kumar, Dr Anirudh Singh 
University of the South Pacific (USP), s99007504@student.usp.ac.fj 
While some PICs, in collaboration with regional and international stakeholders, have recently adopted energy 
policies tailored to suit their individual needs, there has been minimal evaluation of their effectiveness in the 
widely varying circumstances among PICs. This paper assesses the efficacy of the Energy Policies in the region and 
its role in facilitating economic growth in small Pacific Island Countries. It investigates the effectiveness of the 
regional energy strategy, namely the Framework for Action on Energy Security in the Pacific Islands (FAESP), in 
addressing the issues of energy constraints that hinder growth and development. Furthermore, a detailed cost-
benefit analysis of the Biofuel Projects in Fiji is done to ascertain the problems and benefits of such projects that 
could be driven more by private interest than those that serve to support national growth and development. This 
analysis would be used to draw conclusions for other small PICs. Therefore, the paper raises relevant issues and 
problems pertaining to the Energy Policies in PICs for the interest of analysts and policy makers.  
Key Words: Energy Policies, Economic Growth, Renewable Energy, Biofuel 
 
Does Trade in PICs Reduce Poverty? 
Sunil Kumar 
School of Economics, University of the South Pacific, Laucala Campus, Suva, Fiji Island,  kumar_ss@usp.ac.fj. 
Poverty levels in many Pacific Island countries remain high and in some cases are rising rapidly due to lack of 
economic growth and development. To a large extent economic stagnation in the region is related to lack of 
opportunities for countries to take advantage of the global markets and be able to compete in the global market. 
The reasons for this absence from the global market scene are many. First, these economies are small and thus fail 
to take advantage of economies of scale within their domestic markets, and second, they are isolated by the 
oceanic distances from the major global markets. Despite this isolation and lack of competitive global market 
access PICs cannot give up hope on trade. These economies need the global market to grow economically and 
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sustain consumption. This paper explores trade profiles and prospects for PICs and examines whether trade could 
be facilitated to create employment and reduce poverty. 
Key Words: Trade; Global Competitive Markets; Sector Outputs; Poverty 
 
Earnings, Employers and Caste: An Evaluation of Caste/Ethnic Wage Differentials in the Nepalese Labor Market 
Saqib Jafarey, University of the South Pacific and City University London 
Ram Prasad Mainali, City University London, Gabriel Montes-Rojas City University London 
This paper examines the sources of wage differentials among caste/ethnic groups, employing national survey data 
from Nepal. We study the hypothesis that in countries with imperfect labor markets, the conventional Oaxaca 
decomposition fails to estimate precisely the sources of wage differential and that factors other than human 
capital differences contribute to wage inequalities across social backgrounds. We use an extended decomposition 
model in which the traditional human capital measure is supplemented by occupational and employer 
characteristics to account for caste\ethnic wage differentials.  Our results indicate that the lack of access to better 
paying occupations and larger firms have a significant impact on the caste/ethnic wage differential in Nepal. 
Furthermore, no evidence is found that government `affirmative action’ policies have succeeded in narrowing 
down caste\ethnic wage differentials. 
Key Words: Earnings, Employers, Cast, Labor Market 
 
Governance, Human Security and Public Finance in the Pacific 
Haruo Nakagawa1  
1School of Government Development, International Affairs, FBE, USP, nakagawa_h@usp.ac.fj 
A typical advice to developing countries in their public financial management from international financial 
institutions and aid agencies emphasises policies stimulating growth and also giving more attentions to human 
security. However, it seems that the growth oriented policies having more attentions relative to policies related to 
human secruity in public financial management. This paper analyses public financial management of some Pacific 
island countries and particularly focusing on the expenditure allocations in policies related to economic growth 
and human security.   
Key Words: Governance, Public Finance, Human Security, Growth 
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Improved Understanding of Climate Change Science for Pacific Islands 
Brad Murphy1, Scott Power1, Aural Moise1, Ian Smith1, Josephine Brown1, François Delage1, Guomin Wang1, 
Christine Chung1, Harvey Ye1, Rob Colman 1and Kasis Inape2 
1Bureau of Meteorology, Australia, B.Murphy@bom.gov.au 
2 Papua New Guinea National Weather Service 
The Pacific-Australia Climate Change Science and Adaptation Planning Program (PACCSAP) is collaborating with 14 
countries in the Pacific and East Timor. PACCSAP aims to improve understanding of climate change science 
relevant to the region to best inform adaptation planning. This presentation will cover some of the science 
undertaken to better understand past and present climate variability to underpin, reduce uncertainty and improve 
confidence in future climate projections. Much of science has greatly benefitted from collaboration with National 
Meteorological Services in PACCSAP partner countries in the region. The work presented will include advances in: 
knowledge of El Niño – Southern Oscillation, its impacts on Pacific island climate and how this may change under 
global warming; understanding of the main climate features of the region, how they drive regional climate 
variations and how they might respond to global warming; and assessment of the role of natural and 
anthropogenic drivers in past climate variability and trends, and the roles they will have in future climate trends. 
In each case the implications for Pacific island countries will be discussed, as will be some of the benefits of, and 
needs for, continuing research to increase understanding of underlying science for communication and adaptation 
planning by agencies in the region. 
Key Words: Climate variability, climate change, trends 
 
Processing and Monitoring of Climate Change Data for Coral Reefs of the Fiji Islands 
Antoine De Ramon N’Yeurt1 , Cherie Whippy-Morris2, and Bernard Pelletier3 
1Pacific Centre for Environment & Sustainable Development, The University of the South Pacific, 
nyeurt_a@usp.ac.fj, 2Institute of Marine Resources, The University of the South Pacific, cherie.morris@usp.ac.fj, 3

 

South Pacific Integrated Observatory for Environment and Terrestrial and Marine Biodiversity, Institut de 
Recherche pour le Developpement, Nouméa, New Caledonia, bernard.pelletier@ird.fr 

The acquisition of continuous, precise field data on seawater temperature is essential for the development of 
climate models for predicting the impact of climate change on Pacific Islands Countries. In collaboration with the 
Pacific-wide ReefTEMPS project of the South Pacific Integrated Observatory for Environment and Terrestrial and 
Marine Biodiversity (GOPS) and SPC, USP has acquired high precision (± 0.002°C) seawater temperature data 
loggers which were deployed at 5 sites in Fiji (Moon Reef, Tavewa Yasawa, Batiki, Maui Bay Coral Coast and Fish 
Patch Suva). Loggers are rotated every 6 months, with the retrieved data processed and made freely available on 
the GOPS and USP data portals. This is the first time that such high precision seawater temperature data is available 
for the Fiji region and will be invaluable for climate modelling studies. 
Key Words: (Global warming, Seawater temperature, Monitoring, Data acquisition). 
 
Mathematical Modeling of Carbon Sink and Emission in Rain Forests of Papua New Guinea 
Kawa Neuendorf* and Basil Marasinghe* 
*Division of Physical Sciences, School of Science & Technology, University of Goroka, Goroka, Papua New Guinea, 
Email: basilmar8@gmail.com 
Global warming is arguably one of the most pressing concerns of our time.  Papua New Guinea has the 3rd largest 
rain forest in the world which acts as a carbon sink and mitigates global warming and climate change. However, at 
present, reliable data on the nation’s carbon sink potential and an effective model to predict precisely the amount 
of CO2 can be taken in by the tropical forests are not available. Though the country has a great potential for a 
carbon trade with the developed nations, it lacks an effective model to estimate carbon absorption capacity by its 
tropical forests. The current study aimed to estimate carbon taken in by the tropical tress and leakage using the 
WinRock method used by the ‘Intergovernmental Panel on Climate Change (IPCC)’. This paper presents the 
development of a mathematical model of carbon sink and emission in Papua New Guinean rain forests.   The 
findings will dramatically advance our understanding of the carbon sink and emission facilitating carbon trade 
which has the potential to minimize logging of rain forests benefiting rural community.  
Key Words: Global warming, carbon Sink , leakage 
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Analysis of Coastline Change Using Remote Sensing Data in Kosrae, Micronesia 
Hansan Park1 , Jongkuk Choi2, Sanghoon Lee3, Robert H. Jackson4, Blair P. Charley5, and Moonsang Kwon6 
1236Korea Institute of Ocean Science & Technology, 1gispark@kiost.ac, 2jkchoi@kiost.ac, 3sanglee@kiost.ac, 

6mskwon@kiost.ac, 45Kosrae Island Resource Management Authority, 4rhjackson82@hotmail.com,  
5charleyblair@gmail.com,  
The equatorial Pacific island nations are being threatened by coastal erosion and flooding caused by the global 
climate change and sea level rise. Actually, 80% Coastal regions of Kosrae, Federated States of Micronesia have 
high exposure to the effect of coastal erosion. This research aims to analyze long-term coastline changes using 
remote sensing(RS) data. In this research, vegetation boundary line uses for analysis instead of actual coastline 
because of rare tide data and low quality of aerial photographs. Aerial photographs of 1944, 1976, and satellite 
image of 2001, 2003, 2006 are used for extracting the vegetation boundary line. In the Malem area, southeastern 
Kosrae coastline had retreated over 50m from 1944 to 1976 and 20m between 1976 and 2006, respectively. The 
Malem area is one of severe eroded areas mentioned by the local government of Kosrae. However, Tafunsak area 
mentioned to another erosion area, north of Kosrae, particular changes were not detected in RS data. Also, Yela 
mangrove forest, north-west coastal area of Kosrae, rather a little had prograded than retreat since 1944. These 
spatial differences of coastline retreat and progradation suggest that global sea-level rising does not give same 
effect to all coast although relative small island. It seems result by affecting several factors such as distribution of 
waves strength, effect of coast prevention by Mangrove forest and coastal structures. 
Key Words: Coastline change, sea level rising, coastal erosion, remote sensing 
 
Relationship Between the Southern Oscillation and Rainfall in Vanuatu 
R.S. Tigona1 and C.R. de Freitas2* 
1 Vanuatu Meteorological Services, Port Vila, Vanuatu, 2 School of Environment, The University of Auckland, New 
Zealand, *Corresponding author: email:c.defreitas@auckland.ac.nz 
Changes in Walker Cell circulation and associated Southern Oscillation are a manifestation of atmospheric 
variability that is known to influence spatial and temporal rainfall patterns in the Pacific. This research examines 
relationships between the Southern Oscillation Index (SOI) ‘as a surrogate for atmospheric circulation’ and rainfall 
in the Vanuatu region of the tropical South Pacific. Seasonal and annual rainfall data for the northern, central and 
southern regions of Vanuatu are analyzed alongside SOI data for the periods from 1971 to 2009. As the occurrence 
of tropical cyclones brings intense and often localized rainfall in certain years, rainfall data associated by these 
events are removed from the dataset so as to maintain focus on mean synoptic regional-scale circulation. We 
found that La Niña conditions coincide with high rainfall on average and El Niño with drier conditions. The results 
of statistical analysis show that the strength of relationships between SOI and rainfall depends on the time periods 
used and on the particular geographic region of Vanuatu. The closest relationship occurs with three month lag in 
the southern region, increasing to a six month lag in the north. The results indicate that dry season rainfall can be 
predicted with modest credibility for the central and southern regions several months ahead. However, 
predictability is much better for wet season rainfall in the northern region. 
Key Words: Vanuatu, Southern Oscillation Index (SOI), Regression, Correlation, Rainfall, El Nino, La Nina. 
Reproducibility of Precipitation over East Asia by CMIP5 Models 
Shoji KUSUNOKI1 , Osamu ARAKAWA2 
1Meteorological Research Institute, Japan,  E-mail skusunok@mri-jma.go.jp, 2 Meteorological Research Institute, 
Japan,  E-mail oarakawa@mri-jma.go.jp 
Reproducibility of precipitation over East Asia by Atmosphere-Ocean General Circulation Models (AOGCM) 
participated in the 5 th Coupled Model Intercomparison Project (CMIP5) was invtestigated and compered with 
that by CMIP3 models. Historical experiments for 1986-2005 (20 years) by 29 CMIP5 models and for 1991-2000 (10 
years) by 15 CMIP3 models were used and verified with observed precipitation of GPCP 1ddv1.1 for 1997-2008 (12 
years). We calculated spatial correlation coefficient between observation and models for July (rainy season) over 
East Asia (110-150E, 20-50N). Skill of individual CMIP5 models tend to be higher than that of CMIP3.models. 
Interms of multi-model ensemble average, skill of CMIP5 (0.65) is also higher than CMIP3 (0.45).  We also found 
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that CMIP5 models well reproduce seasonal march of rainy seaon over Japan, Korea and China compared with 
CMIP3 models. 
Key Words: Climate model, CMIP5, Reproducibility of precipitation, East Asia summer monsoon 
 
Projected Seasonality in Ocean Acidification in the Western Pacific Reegion 
Sri Nandini1, *, Helene Jacot Des Combes1, Andrew Lenton2 and Mareva Kuchinke2 

1PACE-SD, University of the South Pacific, Private Mail Bag, Suva, Fiji Islands, *corresponding author: 
s.nandini42@gmail.com, 2CSIRO Wealth from Oceans National Research Flagship, PO Box 1538, Hobart, TAS 7001, 
Australia 
Oceans play a vital role by taking up atmospheric CO2, thus altering the seawater chemistry. The pH and aragonite 
saturation state (Ωar) are reduced, collectively known as ocean acidification. Previous studies indicate that coral 
growth (calcification) rates typically decline as saturation states decrease. Consequently, island nations that rely 
on coral reefs may be adversely impacted. In this study, we investigate how the seasonal and long-term Ωar and 
its key drivers: Sea Surface Temperature (SST), Salinity (SALT), Total Alkalinity (TA) and Total CO2 (TCO2) change 
under the high (A2) and control atmospheric CO2 emission scenarios. We focus on the Pacific region (35°S: 30°N; 
120°E: 220°E) and its subregions: the West Pacific Warm Pool (WPWP) and the East Equatorial Pacific (EEQ) due to 
their contrasting characteristics. We evaluate the coupled carbon Community Climate System Model (CCSM3) 
against upper ocean seasonal data, where surface Ωar values drop from 3.8 to 2.3 by 2100 for the whole region. 
The mean seasonal amplitude in Ωar decreases by 4% from while the seasonal phase remains unchanged till 2100. 
It was found that TCO2 is the main driver in the seasonal variability in Ωar in the different regions and that CCSM3 
overestimates the TA response towards Ωar at the equator, in the WPWP and in the EEQ. In the WPWP TA 
compensates effects of TCO2 due to the dilution caused by intensified hydrological cycle by 2100. In the EEQ, wind 
driven seasonal upwelling is the main driver of seasonal changes in Ωar by 2100. 
Key Words: (ocean acidification; aragonite saturation state; seasonal variability; Pacific) 

 
Seasonal Prediction of Climate Extremes for the Pacific 
Yuriy Kuleshov1, David Jones1, Harry Hendon2, Andrew Charles1, Kay Shelton2, Roald de Wit1, Toshiyuki 
Nakaegawa3, Andrew Cottrill2, Aurel Griesser2, Elaine Miles2, Claire Spillman2, Eun-Pa Lim2, Peter McIntosh4, 
John Church4  
1National Climate Centre, Bureau of Meteorology, Melbourne, Australia 
2Centre for Australian Weather & Climate Research, Bureau of Meteorology, Melbourne, Australia 
3Meteorological Research Institute, Japan Meteorological Agency, Japan, 4 Commonwealth Scientific & Industrial 
Research Organisation, Hobart, Australia 
Climate extremes dramatically affect countries in the Pacific. The Pacific Australia Climate Change Science and 
Adaptation Planning (PACCSAP) program is dedicated to help Pacific Island Countries and Timor Leste gain a better 
understanding of how climate change will impact their regions. Theme 1 of the PACCSAP program, “Seasonal 
Predictions and Software Tools for National Meteorological Services”, integrates three projects focused on 
seasonal forecasts of climate extremes. Using the dynamical climate model POAMA (Predictive Ocean Atmosphere 
Model for Australia), these projects aim to improve accuracy of seasonal forecasting of tropical cyclones, extreme 
ocean temperatures (and associated coral bleaching )and sea-level anomalies in the Western Pacific. Main results 
achieved in these projects will be presented.  
Key Words: seasonal prediction, climate extremes. 

 
Trends in Mean and Extreme Rainfall and air temperature in the Western Pacific 
Simon McGree1, Kirien Whan2, Agata Imielska1, David Jones1, Lisa Alexander2  
1 National Climate Centre, Australian Bureau of Meteorology, GPO Box 1289, Melbourne 3001 
s.mcgree@bom.gov.au, a.imielska@bom.gov.au, d.jones@bom.gov.au, 2 Climate Change Research Centre, The 
University of New South Wales, Sydney, 2052 Australia, k.whan@unsw.edu.au, l.alexander@unsw.edu.au 
Climate change poses a major hazard to Pacific Island countries and East Timor. Recognising this vulnerability, the 
Australian government has supported a program of work called the Pacific-Australia Climate Change Science and 
Adaptation Planning (PACCSAP) program which seeks to build the scientific understanding of Pacific climate and 
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associated climate change. This program is being delivered in partnership between CSIRO, the Bureau of 
Meteorology, Australian Universities and Geoscience Australia working closely with National Meteorological 
Services and other agencies in the Pacific. We will describe the development of homogenous rainfall and 
temperature datasets for the Pacific Islands and East Timor, and associated analysis of these data. A significant 
warming trend in mean temperature (0.18° per decade) is observed over 1961-2011 across the region. Rainfall 
data show large interannual variability and trends (1951-2011) are less spatially coherent than those for air 
temperature. We have also analysed a range of rainfall and temperature extremes using global standard indices. 
In this way, the current research fits in to an existing global framework, building on an international effort to 
improve understanding of extreme climate variability and trends. Preliminary results for extreme temperature 
show significant and spatially homogeneous warming trends at a station-level for warm and cool extremes of both 
maximum and minimum temperature. Sub-regional trends are spatially coherent over the 1952-2011 period, with 
warming concentrated in the hottest day and night of the year. 
Key Words: extreme rainfall and temperature, trends, western Pacific, ENSO 

 
Climatological Evidence of Climate Change in Fiji 
Ravind Kumar(1), Mark Stephens( 2) and Tony Weir(3) 
1Fiji Meorological Service, ravind.kumar@met.gov.fj, 2University of the South Pacific, stephens_m@usp.ac.fj, 
3Consultant, weirtoabs@yahoo.co.uk 
We examine trends in temperature and rainfall in Fiji, using records from 10-14 stations in Fiji.  These records 
cover more stations and significantly longer periods (>90 years for several stations) than those used in any 
previous studies. All of the stations analysed show a statistically significant trend in both maximum and minimum 
temperature, with increases ranging from 0.08 to 0.23oC per decade over at least 50 years.  This clear signal of 
climate change is consistent with that found in previous studies of temperatures in Fiji, other Pacific Islands, and 
the rest of the world.  An even stronger signal of climate change is that for at least 4 stations, there has been a 
tripling in the number of days per year with temperature >32oC between 1970 and 2008.  Unlike temperature 
data, rainfall data from Fiji provides little evidence of long-term climate change. Over a period of nearly 100 years 
there is high inter-annual variability but no significant long-term trend in annual rainfall in Fiji.   There is a 
significant influence of the El Nino Southern Oscillation on rainfall in Fiji, especially on the ‘dry’ side of the larger 
islands. However the Inter-decadal Pacific Oscillation has little effect on rainfall in Fiji, unlike in eastern Australia.   
Key Words: climate change, Fiji, observations, ENSO. 
 
Impacts of ENSO on Rainfall and Temperatures in Fiji – Evaluation of CCAM Downscaling at 60 and 8 km 
Resolutions 
Vandhna Devi1 , Helene Jacot Des Combes2, Bradley Murphy3 
1University of the South Pacific, s11040385@student.usp.ac.fj, 2University of the South Pacific, 
helene.descombes@usp.ac.fj, 3Bureau of Meteorology, Melbourne, B.Murphy@bom.gov.au 
In Fiji, the high mountain ranges on the main island of Viti Levu, together with the influence of the predominantly 
south-easterly trade winds, leads to a much drier and hotter western Division compared to the central Division. 
Differentiated effects of the El Niño Southern Oscillation (ENSO) are also observed between the windward and 
leeward sides of the island. With resolutions typically ranging from 100-400 km, general circulation models 
(GCMs), are too coarse to resolve such fine level details on small islands, and numerous efforts have been made to 
successfully downscale low resolution climate data to deliver reliable information for small island nations. 
Amongst these, the CSIRO’s stretched grid variable resolution Conformal Cubic Atmospheric Model (CCAM) has 
been used to perform 60 km global and 8 km regional simulations for selected GCMs. The skill of CCAM in 
resolving the orographic differences in the climatologies of precipitation and temperature between the wet and 
dry sides of Viti Levu, and the variation in the impacts of ENSO on these two parameters has been investigated for 
the 60 km and 8 km resolution experiments performed over Fiji for the models GDFL-CM2.1, UKMO-HadCM3 and 
ECHAM5/MPI-OM. Results from a study evaluating the downscaled CCAM runs against the station-based 
observations conducted over two study sites, Suva and Nadi, selected from the wet and dry sides of the island 
respectively, are presented. Projections for the SRES A2 scenario over the 21st century for the aspects studied at 
the two sites have also been generated and will be presented. 
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 Key Words: (ENSO, rainfall, temperature, downscaling - CCAM). 
 
Age-Dating of Reef Boulder Fields on Taveuni Island, Fiji for Marine Inundation History 
James P. Terry1 and Samuel Etienne2 
1National University of Singapore; geojpt@nus.edu.sg, 2Ecole Pratique des Hautes Etudes, France; 
samuel.etienne@ephe.sorbonne.fr 
Investigation of block and boulder deposits as a component of geomorphological/sedimentological studies on 
coasts is valuable for interpreting the nature and characteristics of high-energy marine inundation events, such as 
caused by tsunamis and tropical storms. Recording boulder dimensions, morphometry, lithology, position, source 
(if recognised) and environmental setting (e.g. beach, clifftop, intertidal platform) helps in the post-event analysis 
of wave height or flow velocity conditions experienced at the coast during the original emplacement event, or 
during later episodes of sediment reworking and transport. However, assessment of the timing and frequency of 
past marine inundations relies on accurate age-dating of boulders, which itself presents a range of challenges. 
Uranium-series dating of carbonate boulders fields on the fringing reefs of a coastal study site on Taveuni Island in 
northern Fiji is anticipated to provide a first approximation for a number of palaeo-events during the mid to late-
Holocene. The magnitude of these ancient events can then be compared with large clastic deposits recently 
quarried from the reef crest and deposited by Tropical Cyclone Tomas in March 2010, which was the most intense 
storm to affect Taveuni coasts in over a decade. Field sampling methods and preliminary dating results are 
presented. This is followed by discussion of some implications for long-term coastal vulnerability to natural 
hazards in tropical Pacific regimes. 
Key Words: carbonate boulders, reef platform, marine inundation, coastal hazards. 

 
Climate Change and Weed Invasions 
Subhashni Taylor1, Lalit Kumar1 
1Ecosystem Management, School of Environmental & Rural Science, University of New England, Armidale, New 
South Wales, Australia, btaylo26@une.edu.au; lkumar@une.edu.au 
The combined threats of climate change and weed invasions have serious implications for biodiversity and 
agriculture, both globally and in the highly vulnerable oceanic island ecosystems of the South Pacific Ocean. 
Lantana camara L. (lantana) is a highly invasive woody shrub with a profound economic and environmental impact 
worldwide. Biosecurity agencies require information on the potential distribution of lantana under current and 
future climate for the formulation of effective management strategies. A process-oriented niche model of lantana 
was developed using CLIMEX to estimate its potential distribution under current and future climate scenarios. 
Phenological data and geographic distribution records were used to calibrate the model. The potential global 
distribution of lantana under historical climate exceeded the current distribution in some areas of the world, 
notably Africa and Asia. However, under future scenarios, the climatically suitable areas for lantana globally were 
projected to contract and this projection also held true for islands in the South Pacific such as Fiji. The results have 
implications for future distributions of this highly noxious weed in the islands of the South Pacific. They can inform 
strategic planning by biosecurity agencies, identifying areas to target for eradication or containment. Furthermore, 
distribution maps of risk of potential invasion can be useful tools in public awareness campaigns.  
Key Words: Climate Change, Weeds, CLIMEX, Lantana camara L. 
 
Standing on Common Ground: Gender and Climate Change Variability in Papua New Guinea    
Dr. Alfred Faiteli  
University of Papua New Guinea, afaiteli@gmail.com 
This paper highlights and discusses some of the main climate variability within the gender-climate discourse. 
Gender differences are observed in every stratum of social institutions ranging from the family to religious groups 
or caste systems, political and legal structures, economic and educational institutions, and the mass media. All 
these institutions are affected by cultural norms and values which inform the economic, social, institutional, and 
legal constraints which affect women’s and men’s rights to own land, control resources, access technology, health 
and education, and thereby also influence the attitudes, contributions, impacts and individual potential to adapt 
to climate change. Women and men face different vulnerabilities due to gender roles, which for many women, 
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these conditions impose behavioural and cultural restrictions and social exclusion to adapt to these changes. Due 
to climate variability, traditional social skills, roles and responsibilities both for women and men result in varying 
adaptation and mitigation strategies and opportunities. Although many organisations and governments have 
formally committed to gender mainstreaming within their policies and programs, they have done so with the 
absence of a solemn attention focussed on gendered knowledge and skills, gendered-differentiated perceptions, 
and analysis that reduce the range of technological and social options in climate policy. The main question this 
study sets out to explore is based on the fact that women and men are different and react differently to climate 
change. 
Key Words: Gender-Climate-Varibility-Change . 
 
Impact of Climate Change on Alpine Vegetation in Taiwan 
C. H. Chou1, T. J. Huang1, J. C. Chen2 and C. T. Chen2 
1Research Center for Biodiversity and Graduate Institute of Ecology and Evolutionary Biology,      China Medical 
University, Taichung, Taiwan 404, choumasa@mail.cmu.edu.tw; tjhuang@mail.cmu.edu.tw, 2Department of 
Forestry, National Pingtung University of Science and Technology, Pingtung, Taiwan, 912, 
zzzjohn@mail.npust.edu.tw, cct@gisfore.npust.edu.tw 
Taiwan possesses rich floristic diversity due to her varied geography, topography and habitats. During the past 
century the loss of biodiversity was high due mostly to anthropogenic activities. The change of vegetation in alpine 
area above 2000 m in elevation is not so obvious; however, through extended botanical research involving past 
and present inventories of the central mountain, particularly, the Hehuanshan area of Taiwan, we are able to 
examine the floristic composition of four elevation zones. We selected four study sites, namely Shinjenkan (SJK) at 
2250-2585 m, Shohmenshan (SMS) at 3000 m, Hehuan East Peak (HEP) at 3401 m, and Hehuan Major Peak (HMP) 
at 3408 m and determined their α, β, and γ diversities along with their Simpson’s diversity. Our results clearly 
showed that the species richness (α diversity) was significantly high at 0.85, drastically decreased to 0.17 at 3145 
m, and continued to decrease to 0.10 at both sites at 3401 m and 3408 m. By comparing plant distribution data 
collected over a century for Hehuanshan, Alishan and Yushan area, we were able to predict that plants would 
migrate mostly from a lower to a higher elevation when the global temperature increases. In the Hehuanshan 
area, 22 species would move towards higher elevations; in the Alishan area, six species would migrate downward 
and four species would migrate upward; in Yushan, 16 species would migrate upward and two species move 
downward. Among them, at least six plant species will become extinct. In addition, by using geographic 
information system (GIS) remote sensing and CCS-a2 simulation model, the coniferous vegetation, such as Abies 
kawakamii and Tsuga chinensis var. formosana would migrate upward to higher-elevation. It is concluded that the 
alpine vegetation will redistribute and many plant species will move towards a higher elevation.  
Key Words: climate change, alpine vegetation, Abies kawakamii, Tsuga chinensis var. formosana  
 
In Vivo  Salt Tolerance of Giant Swamp Taro Cyrtosperma merkusii 
Shiwangni Rao1, Mary Taylor2, Anjeela Jokhan1 
1 Faculty of Science Technology & Environment, University of the South Pacific, 2 Centre for Pacific Crops & Trees, 
Secretariat of the Pacific Community. 
Sea level rise is a silent natural disaster that results in the increase of salinity levels in the groundwater lens. This 
natural disaster may not be as obvious as hurricanes and cyclones but its impacts can render atoll islands 
unproductive. Groundwater lens forms due to a delicate balance between the rain feed fresh groundwater and 
seawater, it is the main source of water supply that supports the atoll vegetation. Climate change related sea level 
rise greatly threatens this life source by means of salt water intrusion and sea water inundation, both of which 
result in increased groundwater salinity levels. This increase in turn, threatens the food security of the atoll islands 
as crop production is greatly reduced. To address this issue, an adaption approach was taken, whereby, giant 
swamp taro Cyrtosperma merkusii, which is a local staple was screened in vivo for salt tolerance. The epistemology 
followed random selection of plant samples of two cultivar varieties, the Ikaraoi which is larger, takes longer to 
mature and has less suckers. Secondly, the Katutu which matures faster, is shorter and has many suckers. These 
two varieties were then subjected to 0 ppt, 5ppt, 10ppt 15ppt and 20ppt of salt in  Yates’s advance seedling 
common potting mix. This was done at an increment level of 5ppt per week to avoid the plants from getting a 

mailto:tjhuang@mail.cmu.edu.tw


Page 65 of 159 

 

shock. After eight weeks of experiment it was found that the two cultivar varieties namely Ikaraoi and Katutu were 
able to tolerate salinity levels only up to 5ppt. The threshold for plant salinity tolerance in glycophytes is at 
2.83ppt which in comparison to 5ppt is significantly less. Therefore, while high salinity tolerance levels were not 
attained in this particular experiment, it has provided an insight into the variation of salt tolerance that may exist 
in giant swamp taro gene pool. This information and methodology can be used to adapt to the natural disaster and 
buffer its impacts by screening more giant swap taro cultivars for salt tolerance. Hence, not only ensuring food 
security in these disaster prone areas but also secure the economies of these islands. 
Key Words:  Atolls, groundwater lens, climate change, food security, natural disasters. 
 
Climate Change and Weed Invasions 
Subhashni Taylor1, Lalit Kumar1 
1Ecosystem Management, School of Environmental & Rural Science, University of New England, Armidale, New 
South Wales, Australia, btaylo26@une.edu.au; lkumar@une.edu.au 
The combined threats of climate change and weed invasions have serious implications for biodiversity and 
agriculture, both globally and in the highly vulnerable oceanic island ecosystems of the South Pacific Ocean. 
Lantana camara L. (lantana) is a highly invasive woody shrub with a profound economic and environmental impact 
worldwide. Biosecurity agencies require information on the potential distribution of lantana under current and 
future climate for the formulation of effective management strategies. A process-oriented niche model of lantana 
was developed using CLIMEX to estimate its potential distribution under current and future climate scenarios. 
Phenological data and geographic distribution records were used to calibrate the model. The potential global 
distribution of lantana under historical climate exceeded the current distribution in some areas of the world, 
notably Africa and Asia. However, under future scenarios, the climatically suitable areas for lantana globally were 
projected to contract and this projection also held true for islands in the South Pacific such as Fiji. The results have 
implications for future distributions of this highly noxious weed in the islands of the South Pacific. They can inform 
strategic planning by biosecurity agencies, identifying areas to target for eradication or containment. Furthermore, 
distribution maps of risk of potential invasion can be useful tools in public awareness campaigns.  
Key Words: Climate Change, Weeds, CLIMEX, Lantana camara L. 
 
Species number of vascular plants in the biodiversity hotspots in the Pacific Rim and climate change 
Sergey Venevsky1, Irina Venevskaia2 
1Center for Earth System Science, Tsinghua University, Haidan, Beijing, 100084, China 
E-mail: venevsky@mail.tsinghua.edu.cn , sergvene@gmail.com 
2Department of Biology, University of York,UK E-mail: venevskaya@yahoo.com  
A simple approach is suggested to project potential changes in the species number of vascular plants in the 
biodiversity hotspots in the Pacific Rim.  We use the current (recent past) relationship between plant diversity and 
geographic variation in the climate, as well as elevation range, to project changes in regional species richness (at 
100 km x 100 km resolution), concentrating on six climate scenarios for 2020, 2050 and 2080. Hotspots were 
sorted by their size and by continents and investigated at each time slice. First, we calculated areas in the hotspots 
in the Pacific Rim where more than 5% of vascular plant species were lost and named this “area with negative 
changes”. Areas where more than 5% were gained we named as “area with positive changes”. The areas where 
more than 20% of species were lost and more than 20% of species were gained were named this “area with large 
negative changes” and “area with large positive changes” consequently. 
The results show a general increase in vascular plant diversity in the hotspots of Pacific Rim. So to the year 2080 
due to climate change one from the 25 global biodiversity hotspots identified by Conservation International in the 
Pacific will be winner (New Zealand) and two (South China and Japan) will be large winners with more than 20% 
increase in the species number of vascular plants.   
Key Words: Vascular Plants, Biodiversity Hotspots, Climate Change 
 
A Pilot Study to the Impact of Climate Change on Fiji’s Cloud Forest 
Senilolia H. Tuiwawa1 
1Institute of Applied Science, The University of the South Pacific, Fiji Islands 
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Cloud forests are a rare and unique vegetation of tropical mountains known to harbor without a doubt an 
exceptional repository of biodiversity. Characterized as a threatened ecosystem, due to global warming/climate 
change, cloud forests make up only 1% of the mountainous highlands across the Pacific with alarmingly, very little 
research being carried out to date. The pilot study looked at the biological indicators and environmental 
parameters to initiate the setting up of permanent long term monitoring and data loggers to assess the impact 
every 5 years; the methods of assessing the diversity and composition of bryophytes and vascular plants 
particularly on island ecosystems, not continents, on cloud forest sites across Fiji. To date, we have been able to 
establish plant (vascular and bryophytes) checklists, monitoring sites and the ecological and environmental 
parameters to make assessment for long term monitoring.  
Key Words: Cloud forest, monitoring, biological indicators, data loggers  

 
Understanding Local Society Adaptation to Climate Change and Implications for Mitigation: Biodiversity 
Management in Wakatobi Biosphere Reserve, Indonesia 
Y. Purwanto and Endang Sukara 
The Indonesian Institute of Sciences (LIPI) 
Global climate change and poverty are the challenges the people of Indonesia must face at this time in order to 
manage the diversity of biological resources. The influence of climate change seems to reveal that it could lead to 
the extinction of various species and ecosystem damage. Ecosystem damage caused by climate change will cause 
great loss to local people whose rely on the biological resources in the vicinity. The purpose of this study of 
adaptation strategies and mitigation management of biological resources by local communities is to assess 
knowledge and skills of local communities in the study sites and to develop adaptation strategies to manage its 
biological resources. The study site is Wakatobi Biosphere Reserves. The study shows that the local communities in 
the Wakatobi Biosphere Reserve have a good knowledge of the natural resources diversity and ecosystem types in 
this area. They have knowledge about the spatial distribution in the management of natural resources and their 
environment, including residential area, agricultural area, anthropic areas, traditional conservation areas, marine 
areas, coastal and other environments. Knowledge of the environment is closely related to the management of 
biological resources and the environment. This study discusses the local knowledge systems of biodiversity 
management that includes species diversity, usefulness and its potential; local perceptions about climate change; 
local adaptation strategies in developing production systems including the development of marine aquaculture, 
coastal area management, fisheries systems, and customary rules in the management of biological resources in 
their environment. Disclosure of local knowledge about the elements of climate, production activities, climate 
change and its impact on the ecosystem, and adaptation strategies developed by local people become the basis 
for developing adaptation strategies and mitigation to climate change in the management of natural resources so 
that it could be more profitable and sustainable. The right development and implementation of adaptation 
strategies and mitigation of climate change will have a major influence on the success of the management of 
natural resources, so that climate change would not affect the production process and the production in the study 
sites. The success of the production process is an effort to reduce poverty. 
Key Words: Adaptation strategy and mitigation, biodiversity management, climate change, local 
society, Wakatobi Biosphere Reserve, Indonesia.  
 
Development of an Integrated Coastal Management Plan for Fiji through the Bottom Up and Top-Down 
Integrated Approach – Ra Province Case-Study. 
Leigh-Anne Buliruarua1 , William Aalbersberg2, Semisi Meo3 
1Institute of Applied Science, USP, buliruarua_l@usp.ac.fj, 2Institute of Applied Science, USP, 
Aalbersberg@usp.ac.fj, 3Institute of Applied Science, USP, semisi.meo@usp.ac.fj 
Ra province in Fiji is the focus of efforts to develop an integrated coastal resource management (ICM) plan for the 
province under the Coral Triangle Pacific project.  This presentation will discuss the integrated bottom-up and top-
down approach towards the development of a national level coastal management plan using the Ra province 
model. A key to the development of an effective ICM plan for Ra province has been the awareness of all local 
coastal users of the issues and some experience in dealing with these issues which resulted in the development of 
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a multi-stakeholder coastal action plan to address priority issues for the province.  It is anticipated that such an 
initiative will help to improve the resilience of coastal and marine ecosystems to climate change.  
Key Word(s): (Integrated Coastal Management) 
 
Tuvalu and Climate Change: Building Island Resilience 
Alan Resture 
The University of Auckland, aresture@gmail.com 
Impacts of climate change are no longer a scenario. Changes in sea-surface temperatures, sea level, rainfall 
patterns and incidences of extreme events have occurred and are already taking their toll on Tuvalu’s human 
population, economic activities and the environment. Coastal communities of Tuvalu are already affected by the 
changing climate. The Government and people of Tuvalu are doing all they can to address this issue of climate 
change and rising seas. Adaptation measures are put in place to combat the adverse effects of climate change. The 
voice of Tuvalu’s Prime Ministers (past and current) continue to be heard at international fora appealing to leaders 
of developed countries to assist them in their fight against climate change and sea-level rise. At the national level, 
coastal communities and civil society also play their part in adapting to changes to the environment and their 
surroundings brought about by climate change impacts. This paper examines the environmental problems faced 
by the atoll nation of Tuvalu, and how these problems are exacerbated by climate change and rising sea levels. 
Natural disasters are also discussed and their impacts on the environment. The most vulnerable sectors to the 
adverse impacts of climate change are identified together with the resilience of atoll islands to climate change 
effects and rising sea levels. A discussion of traditional indigenous knowledge and its important role in providing 
adaptation tools to the islanders’ changing environment is also presented, followed by some recommendations on 
adaptation options for small island states like Tuvalu. 
Key Words: natural disasters, climate change, sea-level rise, indigenous knowledge, vulnerability, adaptation, 
Tuvalu 
 
Ocean Algal Afforestation to Address Climate Change Issues in the Pacific Region 
Antoine De Ramon N’Yeurt1 , David P. Chynoweth2, Mark E. Capron3, Jim R. Stewart4, and Mohammed A. 
Hassan3 
1Pacific Centre for Environment & Sustainable Development, The University of the South Pacific, 
nyeurt_a@usp.ac.fj, 2Department of Agricultural and Biological Engineering, University of Florida, Gainesville, FL 
32611, USA, dpchyn@gmail.com, 3PODenergy, 2436 E. Thompson Blvd., Ventura, CA 93003 USA, 
MarkCapron@podenergy.net, MohammedHasan@podenergy.net, 4PODenergy, 1216 S. Westlake Ave., Los 
Angeles, CA 90006, USA, JimStewart@podenergy.net 
Ocean Macroalgal Afforestation (OMA) has the potential to reduce atmospheric greenhouse gas concentrations 
through expanding natural populations of CO2-absorbing macroalgae which are harvested to produce organic 
fertiliser, biocarbon dioxide and methane biofuel via anaerobic digestion. Digestion wastes are recycled to expand 
the algal forest and increase fish populations, while the biocarbon dioxide can be sequestered as negative carbon. 
Calculations show the potential of OMA to produce 12 billion tons per year of biomethane while storing 19 billion 
tons of CO2 per year directly from biogas production, based on farms covering 9% of the world’s ocean surface. A 
pilot 1 hectare farm is designed for the Suva Lagoon in Fiji, to demonstrate the feasability of OMA in the Pacific 
context and assess its contribution to climate change reversal and benefits to local communities. 
Key Words: (Negative carbon, Marine agronomy, Ocean Macroalgal Afforestation (OMA), Biofuel). 
 
The Governance of Climate Change Adaptation: A Comparative Analysis of Kiribati and Tuvalu’s Climate Change 
Adaptation Policies and Governance 
Arunesh Asis Chand1  
1University of the South Pacific, arunesh.chand007@gmail.com  
In almost over a decade’s losing battle of climate change mitigation efforts, governments in many small island 
developing states (SIDS) now opt to adapt to climate change. Even though climate change is a global risk, the 
effect is mostly experienced at the local level. In order to deal with this, the current environmental governance 
scholarship needs to discover ways of incorporating local perceptions of risk with global risk assessments. It is 
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therefore the aim of this paper to highlight ways in which local inclusiveness can be achieved in the context of 
global environmental risks with the type of institutions needed. While doing so the paper looks at the three inter-
related concepts from the social sciences that address the challenge of inclusive policy making, but are as yet 
under-examined in the context of climate change adaptation. These are: (i) Participation, drawing from 
development studies; (ii) Expertise, drawing from Science and Technology Studies (STS); and (iii) Deliberation, 
drawing from political science. It is argued that these concepts have not been sufficiently advanced to take 
account of the challenges raised by the climate change adaptation issues. Hence, this study collects and analyses a 
new set of data on the main avenue for the inclusion of vulnerable groups in adaptation policy making: National 
Adaptation Programmes of Actions (NAPAs). Through a detailed empirical case study analysis of the NAPA process 
in Kiribati and Tuvalu, this study examines the evidence that NAPAs achieved inclusiveness, and the circumstances 
of more inclusive decision-making. Finally the paper analyses as to how the governments of Kiribati and Tuvalu 
aim to facilitate the adaptation to climate change with better governance and institutional arrangements that help 
to develop better adaptation policies.  
Key Words: (Climate Change, adaptation, policy, governance). 
 
A Grassroots Perspective on Raising a New Secure, Sustainable and Climate Resilient Pacific Generation through 
the use of Relevant Climate Science to Assist Everyday Living and Long Term Decisions at Grassroots Level  in 
Polynesia - Cook Islands, Kiribati, Niue, Samoa, Tonga and Tuvalu. 
Vaine Wichman1 , Pelenise Alofa², Birtha Togahai³, Tapu Tuailemafua⁴, Tevita Lopeti⁵ and Teuleala Manuella⁶ 
1USP_EU GCCA ICC's, E-mail Address, 2Institute/Company, E-mail Address 
With the mere mention of the word “science” people in the different Pacific communities will automatically switch 
off. For these people the word has underlying connotations of images, figures, formulas, and charts – all of which 
are interpreted as confusing or boring or both. Coupled with that, unfamiliar terminology and language make even 
simple ideas sound too complex, leaving listeners unable to make connections between “scientific ideas” and their 
everyday living. It must be said, however, that in this golden age of technology and expensive standards of living, 
with climate change impacts looming , it is criminal to allow our people to remain ignorant about climate change   
impacts on their simple lifestyles and mediocre state of existence. The vital need now is to marry science with 
grassroots subsistence living in order to improve living standards for our people. This should be accomplished in 
such a way as to not only ensure security but also enhance the development of sustainable livelihoods. This will 
increase community resilience so they can withstand the volatile economy and the inevitable impacts brought 
about by climate change.  At the same time, this new transition should be the new order for research.  This paper 
will present the experiences of six real Polynesian Pacific Island Countries and its people and how they struggle to 
make sense of the science around them and how it affects the relevant stakeholders in their decision making 
efforts for adaptation at all levels from top down and bottom up. 
Key Words: science, grassroots subsistence, adaptation, sustainable livelihoods. 
 
A Test of Resilience: Cyclone Evan 
Dr. Denis Chang Seng 
Regional Programme Specialist/Advisor, UNESCO, Apia 
Recent disaster shock in Samoa from Cyclone Evan has provided yet another opportunity to understand and assess 
the status of resilience in Samoa. This paper deals with the disaster risk management system in Samoa, specifically 
in relation to the tropical cyclone and subsequent flooding. The analysis of cyclone Evan centres on describing the 
overall performance, lessons learnt and needs from Cyclone Evan. key sector impacts are presented to show case 
the damage and losses as well as the overall impacts on the Samoa’s  development process. In addition, this paper 
is concerned on those variants of resilience that view continuity through change. It draws on the resilience 
concept which underscore that crises can be an important trigger for change and reorganization. It pays attention 
to whether the system has capacities to anticipate and prepare, and reorganize itself in the face of stresses 
(Berkes et al., 2003; Folke, 2006, Chang Seng 2012, 2013). 
Key Words: Resilience, Cyclone 
 
Adapting to Climate Change Through a “Science-Religion” Approach 
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Nacanieli S. Tuivavalagi  
Consultancy in Agriculture, Soils & Environment, P.O. Box 1287, Apia, Samoa; Nat.Tuivavalagi@gmail.com 
One of the most important adaptation measures against climate change is the development of new disciplines of 
knowledge that create new vantage points for viewing the science and issues of climate change.  This paper 
suggests that some of these new vantage points could be developed within the vast area where the sphere of 
science intersects with that of religion. Many, like Stephen Gould (1997), are of the opinion that “science and 
religion should be considered two distinct fields, or ‘magisteria’, whose authorities do not overlap”.   Fran de 
Aquino (2012) has indeed pointed out that Science and Religion observe events from their exclusive viewpoint but 
added that in the last decades Quantum Physics has provided a bond that has enabled the unification of these two 
fields. This paper discusses how some religions such as the Baha’i Faith and Judaism have always seen science and 
religion as complementary, and how other religions such as Christianity seem to be coming to the same 
conclusion.  However, the main thrust of the paper is to discuss various ways of promoting collaboration between 
science and religion, and exploring and establishing new disciplines or vantage points from where climate change 
could be viewed and addressed.  The paper also demonstrates how such collaboration and vantage points could 
contribute positively to the current fight against climate change through the development of novel approaches of 
addressing this global issue in the Pacific island context. 
Key Words: climate change, science, religion, Pacific. 
 
Framework and Tool for Incorporating and Tool for Incorporting Reef Resilience Into Management 
Sangeeta Mangubhai1, Ken Anthony2, Paul Marshall3, Jeff Maynard4, Joanne Wilson5 
1The Nature Conservancy, smangubhai@gmail.com, 2AIMS, k.anthony@aims.gov.au , 3 GBRMPA, 
paul.marshall@gbrmpa.gov.au , 4 University of Perpignan, maynardmarine@gmail.com , 5Sea Solutions, 
jwilsonmarine@gmail.com 
Climate change poses an increasing challenge to conservation, which historically has focused on threat abatement 
at local scales. Resilience has emerged as a crucial concept for adapting appraoches to biodiversity and natural 
resource management. However, the integration of resilience into management is still in its infancy, with little to 
guide managers or policy makers with day-to-day decisions. We present a Resilience-Based Management 
framework for operationalizing resilience in marine conservation practice. We use coral reefs as an example of 
complex social-ecological systems vulnerable to climate change to illustrate the utility of the framework for 
increasing the application of resilience for conservation outcomes. We also provide an example of a protocol and 
tool available for assessing reef resilience and ranking reefs. The reef resilience assessment tool allows managers 
to determine what are the main drivers of resilience at their sites. and how to incorporate resilience data into 
marine spatial planning, especially marine protected area design in the world’s tropics. This tool has been 
successfully utilised in West Papua, eastern Indonesia, and most recently in the west Pacific. The framework and 
the tool will allow managers and policy makers to better integrate climate change and resilience into conservation 
and management planning. 
Key Words: climate change, zoning, marine spatial planning, resource management 
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Eastern and Central Pacific ENSO and their Relationships to the Recharge/Discharge Oscillator Paradigm 
Awnesh Singh1 , Thierry Delcroix2 
1PACE-SD, USP, Suva, Fiji, singh_aw@usp.ac.fj, 2IRD/LEGOS, Toulouse, France, thierry.delcroix@legos.obs-mip.fr 
One of the leading theories to explain the oscillatory nature of ENSO is the recharge-discharge paradigm, which 
roots on warm waters exchanged between the equatorial and off-equatorial regions. This study tests the 
relevance of this theory to account for the Eastern and recently mediated Central Pacific El Niño events. The 
recharge-discharge of the equatorial Pacific, measured here as changes in Warm (>20°C) Water Volume (WWV), is 
analysed using monthly 1993-2010 sea level anomaly (a proxy for WWV) obtained from altimetry, and a validated 
1958-2007 DRAKKAR simulation. An Agglomerative Hierarchical Clustering (AHC) technique performed on the 
observed and modelled WWV shows the existence of five distinct clusters, which characterize the Eastern Pacific 
(EP) and Central Pacific (CP) El Niño, La Niña, after EP El Niño and neutral conditions. The AHC results, 
complemented with an analysis of 3-month composites of typical EP and CP El Niño events, indicate that the 
equatorial band WWV discharge during CP is not as pronounced as during EP El Niño. To understand the 
differences, we analyze the balance of horizontal mass transport accounting for changes in WWV. The analysis 
indicates an overall poleward transport during EP El Niño, which is not the case during CP El Niño. Instead, a 
compensating effect with a poleward (equatorward) transport occurring in the western (eastern) Pacific is evident, 
in line with changes in the zonal thermocline slopes. The WWW changes are discussed with respect to the 
conceptual phases of the recharge-discharge oscillator paradigm. 
Key Words: ENSO, recharge discharge oscillator, central Pacific El Nino, warm water volume 
 
The Deep Chlorophyll Maximum in Fiji Waters 
Edward Anderson1 and Kazuyu Urata2 

1School of Marine Studies, The University of the South Pacific, anderson_e@usp.ac.fj, 2Saga University, 
urata@cc.saga-u.ac.jp 
Students and staff of the University of the South Pacific have participated in a series of cruises on the Koyo Maru, a 
fisheries training vessel of the Japan National Fisheries University. One of the topics was the deep chlorophyll 
maximum (DCM). This is a consistent feature of tropical oceans in the central basins of both the Pacific and 
Atlantic. At a station near Kadavu, Fiji we link the DCM to phosphate, a limiting nutrient for phytoplankton growth. 
Phosphate is very low in the wind-mixed layer, and begins to increase between 100m and 200m. Below the 
pycnocline, at about 1000m, phosphate reaches its normal value in deep water, about 2-2.5μmol/l. The DCM is 
coincident with the upward diffusion of nutrients, and the lower depth of light penetration. We observed a sharp 
peak in the DCM at about 135m. Above this depth, light is in adequate supply, but nutrients are not. Below this 
depth, nutrients are abundant, but light is not. 
Key Words: chlorophyll, phosphate, pacific ocean, Fiji 

Establishing a Baseline of Spinner Dolphin (Stenella longirostris) Acoustic Communication Within Moon Reef, Fiji 
Islands, to Assist with Sustainable Ecotourism Management 
Samanunu Simpson1 , Cara Miller2, and Johnson Seeto3 

1Faculty of Science, Technology and the Environment, University of the South Pacific, 
samanunusimpson@yahoo.com, 2 Institute of Marine Resources, University of the South Pacific, Laucala campus, 
Fiji Islands & Pacific Islands Programme, Whale and Dolphin Conservation Society International, Suva, Fiji Islands, 
cara.miller@whales.org 
3 School of Marine Studies, University of the South Pacific, Fiji Islands, johnson.seeto@gmail.com 
Makalati (also known as Moon Reef) in Viti Levu, Fiji, serves as a critical daytime resting habitat for a pod of semi-
resident spinner dolphins (Stenella longirostris). Makalati falls within the “qoliqoli” (traditional fishing grounds) of 
the Dawasamu district and the consistent presence of spinner dolphins within this reef serves as an important 
ecotourism business for the local community.  Therefore the sustainable management of this reef and the resident 
dolphin pod is critical for long-term economic benefit and conservation objectives.  One way to assess disturbance 
in spinner dolphin populations is to study the patterns in acoustic communication such as whistle repertoire and 
the diurnal trend of different whistle types.  This study collected 1,041 whistles of 6 different whistle types 
including upsweep (39%), downsweep (26%), convex and constant (each 10%), concave (9%) and sine (7%).  A chi-
square test of the proportions of these whistle types compared to a location in Hawaii where an active spinner 

mailto:singh_aw@usp.ac.fj
mailto:anderson_e@usp.ac.fj
mailto:samanunusimpson@yahoo.com


Page 72 of 159 

 

dolphin tourism industry is present indicated a significant difference (p < 0.001).  Furthermore, regression analyses 
of upsweep (R2 = 0.998), downsweep (R2 = 0.928), convex (R2 = 0.772), and constant (R² = 0.812) whistles against 
time of day (respectively) revealed correlations when fitted with 2nd order polynomials. Data from this study can 
be used in providing management recommendations on tourism operations, and ensuring that the number of boat 
trips does not have any negative impacts on the dolphin population. In the bigger picture these insights will also 
be applied within the sustainable ‘ridges to reef’ management plan being implemented by the Dawasamu 
community. 
Key Words: Stenella longirostris, spinner dolphin, acoustics, whistle repertoire, management 
 
Assessment of Anthtopogenc Sources of Heavy Metal Pollution in the Suva Coastal Environment Using 
Multivariate Statistical Technique 
Vimlesh Chand1 and Surendra Prasad1* 
1School of Biological and Chemical Sciences, Faculty of Science, Technology and Environment, The University of the 

South Pacific, Private Mail Bag, Suva, Fiji,*Corresponding Author E-mail: prasad_su@usp.ac.fj 
The metals and metalloids in natural systems originate both from anthropogenic and geological i.e. natural 
sources. Therefore, it is extremely important to be able to distinguish the natural variability of metal levels from 
anthropogenic impacts in environmental monitoring activities. The Suva and Lami coastal environment in Fiji is 
particularly subjected to intense heavy metal input from land-based industrial activities. Current ongoing research 
includes investigation and monitoring of the short and long-term variation of several heavy metals of Suva and 
Lami coastal environments using sediments as pollution indicators. This study looks at the identification of metal 
pollution using basic statistical parameters, principal component analysis (PCA), metal-to-metal correlations and 
linear regression analyses. Compared with the background values of metals from pristine sites, the highly elevated 
concentrations of As, Cr, Cu, Pb and Zn in the coastal sediments suggest anthropogenic sources of these elements. 
The chemical correlations observed by PCA show higher loadings for As, Cr, Cu, Pb and Zn, which indicated the 
likely influence from industrial sources. The correlation coefficient analysis results indicate that As, Cu and Cr have 
a common source, suggesting possible leaching from chromated copper arsenate (CCA) treatment of timbers, 
while Pb has another common source. All the multivariate statistical results are consistent with the interpretations 
of the common, mixed and different sources of metals in the coastal environment. 
Key Words: Coastal pollution, sediment analysis, heavy metal contamination, multivariate analysis 

Aspects of Carbonate Production and Beach Nourishment in Fiji, SW Pacific 
Susanne M.L. Pohler1 , Zulfikar Begg2, Sharon Raj1, and Ashishika Sharma1 
1School of Marine Studies, University of the South Pacific, Private Mail Bag, Suva, Fiji Islands 
2
 Secretariat of the Pacific Community (SPC), Applied Geoscience and Technology Division (SOPAC), Private Mail 

Bag, GPO, Suva, Fiji Islands 
On low-lying tropical islands reef systems are commonly the sole providers of sediments to nourish and maintain 
beaches whereas on high volcanic islands the terrestrial source is also important. Marine sediments produced in 
reef, backreef and lagoonal environments depend firstly on abundance and growth rates of carbonate producing 
organisms. In the Caribbean production rates of contributing reef organisms, are quite well known and 
information about reef carbonate budgets is readily accessible. This is not the case in the Pacific where reef 
diversity is higher and different species reside. The same is true for bioeroders which are important for the sand 
cycle because they break down carbonate biogenes to sand and gravel sized bioclasts. Many reefs in Fiji and 
elsewhere are impacted by eutrophication and overfishing, factors which lead the affected reef systems to the 
negative side of the carbonate budget with dire consequences for beach nourishment. The additional stressors of 
temperature rise and ocean acidification on carbonate producers will exacerbate sediment starvation in a system 
that would be naturally capable of keeping up with sea level rise. This contribution attempts to disseminate 
knowledge gained on carbonate production and bioerosion, particularly by coralline red algae, soft corals, 
foraminifera and boring sponges. 
Key Words: beach nourishment, carbonate budgets, carbonate production, Fiji Islands. 
 
Excavating Sponges from the SW Pacific: Their Biodiversity and Role in Reef Bioerosion 
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Susanne M.L. Pohler1  
1School of Marine Studies, University of the South Pacific, Private Mail Bag, Suva, Fiji Islands, pohler_s@usp.ac.fj 
Taxonomy and abundance of excavating sponges of the family Cl ionaidae is being investigated at various 
locations in the SW Pacific. At least 16 species of Cliona, two species of Cliothosa and four species of Pione can be 
distinguished. Highest biodiversity was found in Suva Lagoon and lowest in Tuvalu. Faunas of Solomon Islands and 
Tonga contain species not found in Fiji but in Indonesia and Australia, repectively. Faunas from Tarawa and Kadavu 
contain the highest numbers of endemic species. Some species are common in the whole region, e.g. Cliona aff. 
macgeachii  Holmes, C. ex gr. orientalis, C. ex gr. viridis and Cliona ex gr. celata.  Many species closely resemble 
forms from the Caribbean (e.g. Cliona flavifodina Ruetzler, C. janitrix Topsent) but are retained in open 
nomenclature because they differ in some characters and are physically far removed from the type localities. The 
infestation rate of clionaid sponges is highest at sites where dead corals are abundant as they provide the best 
habitats for boring sponges. After prolonged residence of coral rubble on the seafloor encrusting coralline red 
algae take over the available substrate and smother most endolithic sponges. Only C. aff. macgeachii seems to be 
able to resist overgrowth by algal plaques. High energy events which abrade and kill algal plaques open up living 
space for sponges again and re-infestation can occur. This type of faunal succession is commonly seen where coral 
rubble is accumulating. 
Key Words: Boring sponges, Clionaidae, biodiversity, bioerosion. 
 
Quantitative Distribution of Reef Fishes in Thailand Following a Severe Coral Bleaching Event 
Makamas Sutthacheep1, Wanlaya Klinthong1, Sittiporn Pengsakun1, Pitakphong Suantha1 , Thamasak Yeemin1 
1Marine Biodiversity Research Group, Faculty of Science, Ramkhamhaeng University, Huamark, Bangkok, Thailand, 
smakamas@hotmail.com 
A coral bleaching event severely affected many coral reefs in the Gulf of Thailand and the Andaman Sea in summer 
2010, leading to the loss of live coral cover, over 80% at several reef sites. A healthy reef fish community, 
especially herbivorous fish, is critical for the ability of a reef to resist and recover from major anthropogenic and 
natural disturbances. The present study investigated the abundance of major reef fish groups, i.e. parrotfish, 
grouper, snapper and butterflyfish, in Thai waters. The study was conducted in 2012 at 20 reef sites, 11 sites in the 
Gulf of Thailand and 9 sites in the Andaman Sea. The mean density of parrotfish in Trang Province, the Andaman 
Sea was significantly higher than other study sites. The densities of groupers, snappers and butterflyfishes were 
higher in the Andaman Sea. However, the densities of butterflyfishes in the Inner and Eastern Gulf of Thailand 
were relatively high. Densities of herbivorous fish at all study sites were much lower than published reports from 
other regions. We predict that recovery for coral reefs in the Gulf of Thailand may be very slow. Urgent 
appropriate measures for protection of herbivorous fishes from over fishing and enhancing the resilience of coral 
reefs in Thai waters are required. 
Key Words: reef fishes, coral reef, bleaching, Thailand. 
 
Modeling Sea-Level Surge During the Impact of the Cyclone Oli on the Island of Tubuai 
J. Serafini1 , J.-P. Barriot1, and L. Sichoix1 

1Université de la Polynésie française, Laboratoire GePaSud, {jonathan.serafini, jean-pierre.barriot, 
lydie.sichoix}@upf.pf 
The tropical cyclone Oli hit the island of Tubuai (Austral Archipelago, French Polynesia) on the 5th of February, 
2010. No human casualties were recorded, but Oli caused important economic losses estimated at USD 11 
million,especially for farmers whose fields were covered by seawater. Meteorological observations as well as tide 
gauge measurements were used to describe Oli's impact on the island. Pressure dropped to a minimum of 950 
hPa, maximum mean wind reached 120 km/h and gusts exceeded 180 km/h. The sea level surge due to Oli roughly 
coincided with the time of landfall, at around 12h00 UTC. This rise occurred close to high tide, causing a maximum 
increase of 1.2 m above average. The storm surge is the result of two components: low atmospheric pressure 
(inverse barometric effect) and violent winds piling up the sea. We estimate both to be up to 45 cm at the eye of 
the hurricane. The tide gauge of Tubuai is the only instrument that directly measured the variation of sea level 
during the passage of the tropical cyclone eye  in the South Pacific. This study aims to verify the storm surge model 
proposed by Pugh (1987) which is used by many authors (As-Salek, 1997; Resio and Westerink, 2008) especially for 
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shallow water, where the wind stress is more effective at raising the sea surface. However the comparison with Oli 
data shows that the non-linear advection terms have a significant effect.  
Key Words: (tide-gauge, Cyclone, sea-level, Tubuai). 
 
Trophic Structure of Mesophotic Coral Reef Fish Assemblages of the Northwestern Hawaiian Islands 
Randall Kosaki1 , Corinne Kane2, Richard Pyle3, and Daniel Wagner4 

1NOAA Papahānaumokuākea Marine National Monument, randall.kosaki@noaa.gov, 2Washington State 
University, corinne.kane@wsu.edu, 3B.P. Bishop Museum, deepreef@bishopmuseum.org, 4NOAA 
Papahānaumokuākea Marine National Monument, Daniel.wagner@noaa.gov 
Mesophotic coral ecosystems, also known as the coral-reef “twilight zone”, are receiving increased attention from 
coral-reef ecologists and managers because of their potential contributions to tropical biodiversity, and their 
potential to serve as refugia for fishes that are depleted due to anthropogenic activities on shallow reefs.   
However, the composition and trophic structure of these fish communities are poorly characterized.  We present 
the results of the first quantitative mesophotic coral reef fish assemblage characterizations from the Northwestern 
Hawaiian Islands (NWHI).   Each fish species recorded was assigned to one of six feeding guilds.   When compared 
to shallow reefs (<30 m) of the NWHI, the mesophotic reefs exhibited a near absence of herbivores, and an 
abundance of planktivores.   These deep reef fish assemblages (50-80 m) were also found to have the highest 
recorded levels of endemism of any marine ecosystem, with endemic species comprising >90% of the total 
assemblage at Midway and Kure Atolls.   High endemism was driven by the numerical dominance of small-bodied, 
endemic planktivorous fishes.   This planktivore community is supported by seasonal increases in planktonic 
productivity from the high-chlorphyll waters of the Transition Zone Chlorophyll Front (TCZF).  The TCZF shifts far 
enough south in the winter that the northern atolls of the NWHI lie within its productive waters.  Small increases 
in sea surface temperatures may drive the TZCF slightly north, depriving these planktivore-dominated, high-
endemism fish assemblages of this enhanced planktonic primary productivity.  Climate change may thus threaten 
the trophic structure of these ecosystems and their extraordinary levels of endemism. 
Key Words: mesophotic, coral reef fishes, endemism, Northwestern Hawaiian Islands 
 

The Phoenix Islands Protected Area: A Reference Site for Global Change, Resilience, and Adaptation  
Randi Rotjan1 , Sangeeta Mangubhai1, David Obura2, Stuart Sandin3, Les Kaufman4, Tukabu Teroroko5, Tuake 
Teema6, Sue Taei7, and Greg Stone7 
1New England Aquarium, rrotjan@neaq.org; 2CORDIO East Africa; 3Scripps Institution of Oceanography; 4Boston 
University; 5MELAD Republic of Kiribati; 6Ministry of Fisheries, Republic of Kiribati; 7Conservation International 
The Phoenix Islands (Republic of Kiribati, 172-170°W and 2.5-5°S) are located in the central Pacific, where annual 
temperature fluctuations are narrow (< 2°C), and where the central Pacific warm pool intensifies during El Niño 
events. In 2002-03, a severe high thermal event occurred with stress peaking at >12 degree heating weeks in 
January 2003. Across all locations, coral mortality was severe with a 60% decline in coral cover as a result of 
bleaching. Subsequent expeditions (2009 and 2012) documented remarkable recovery in some areas, with coral 
cover ranging from 18-95%, demonstrating various stages of recovery and succession. Monitoring these reefs pre-
bleaching (2000, 2002) and post-bleaching (2005, 2009, 2012) has provided insight into coral successional 
trajectories (species and size class), as well as the relative resilience of fishes. Because each of the 8 islands are 
differently sized and positioned, we were able to examine the impact of local, environmental differences on reef 
recovery dynamics in the absence of local, human-induced stressors. The Phoenix Islands Protected Area (PIPA) is 
the largest marine World Heritage Site on the planet. The remote and uninhabited reef atolls within PIPA provide 
an important scientific observatory for monitoring and understanding ecosystem responses to climate change as a 
case study for understanding impacts in unpopulated areas. In the context of Kiribati’ and other Pacific states’ 
vulnerability to climate change and the necessity for ecosystem-based adaptation, linking PIPA research into a 
broader network of observatories in populated islands will help generate knowledge on adaptation options in 
climate-vulnerable reefs and fisheries. 
Key Words: (bleaching, MPA, corals, resilience). 
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Bridging Resource Management in Fiji through Building Community Servicing Networks 
Semisi Meo1 , Alifereti Tawake2, William Aalbersberg3 
1Institute of Applied Science, USP, meo_s@usp.ac.fj, 2James Cook University Alifereti Tawake, 
alifereti.tawake@my.jcu.edu.au, 3Institute of Applied Science, USP, Aalbersberg@usp.ac.fj 
Marine resource management initiatives and protected area development in Fiji dominated the inshore fisheries 
(qoliqoli) after the introduction of the Locally Managed Marine Areas Network in the early 2000. The proliferation 
and scaling up of community interest grew rapidly and this advancement unfolded into an operation concern for 
the FLMMA Network, with its limited resources and capacity to outreach effectively. However with the networks 
attempt to continue providing quality work at existing sites and to extend to interested non-LMMA communities, 
FLMMA network strategized a decentralized mechanism to sustain conservation efforts at local network levels 
referred to as yaubula management support team (YMST). The YMST strategy promotes relevant partnership in 
tandem with the traditional resource owner’s aspiration and upholds the spirit to sustainably manage the 
operation in their qoliqoli management units. This presentation will share the YMST strategy and its pilot 
implementation to provide the enabling environment for effective and efficient community resource management 
at local levels. The impact in bridging the information gap and issues with qoliqoli management units towards the 
province level will be highlighted and also the effect of the strategy that has consolidated formalized support from 
national inshore fisheries management policy. 
Key Words: (Yaubula Management Support, LMMA). 
 
The Exploration and Exploitation of Sea Resources in Disputed Territories with Particular Focus on the South 
China Sea 
Dr F. Portia Ndlovu-Mitchell 
The University of the South Pacific/ (School of Law)/ Ndlovu_f@usp.ac.fj 
In the South China Sea, the discovery of resources, the ‘nine dash’ claim and concerns that American interests in 
that area are being threatened, it becomes imperative to investigate the applicable rule of law. Law must be 
explored in order to measure the legality of the actions by countries involved or holding interests in this disputed 
sea area. Further, with economies experiencing testing times and thus cautious about maintaining control over 
natural resources, it is important that peace and order is cultivated while respect for country specific interests 
remains cautiously protected as such disputes may turn into military tensions. This paper will attend to some of 
the issues around the law on territories disputes and the exploitation and exploration of resources in those areas 
in order to bring to light the impact of International Law. Law will be tested against the actions and reactions by 
countries involved. The South China Sea dispute aptly contains most of the factual elements that will bring light to 
the questions of law raised in this paper. Further, this dispute involves superpowers in the APEC region and as 
such their actions will have extreme global implications and implications for Pacific Island territories. Territorial 
sea disputes are traditional public international legal concerns that affect countries’ sovereign rights, important 
maritime trade routes and other commercial interests. To avoid tensions in international relations and other 
security interests, strategies must be employed to ensure that conflicts over sea territories are negotiated in the 
most equitable manner.  
Key Words: Maritime Law, Law of the Sea, International Trade; South China Sea, Pacific Military Tensions   
 

Traditional Management of Fish Behavior to Increase Yield in the South Pacific 
Fraser A Januchowksi-Hartley1  
1ARC Centre of Excellence for Coral Reefs Studies, James Cook University, f.a.hartley@gmail.com 
Fish behaviour is often overlooked when assessing effects or benefits arising from marine protected areas (MPAs), 
despite ample evidence that protection from fishing can influence behaviour. Here we describe benefits that can 
accrue to local fisheries through behavioural change. We surveyed fish flight intiation distance (FID – how closely 
we could approach the fish before it swam away) across the boundaries of permanent no-take MPAs in the 
Philippines, and within two periodically harvested fisheries closures (PHCs) in Vanuatu before and after a harvest. 
In the Philippines we found that for two fishery-target families (Acanthuridae and Scaridae), FID was lower inside 
MPAs, and gradually increased across the boundary. It was equal to the mean FID in control areas approximately 
150 m from the boundary – further than spillover of biomass could be detected. In Vanuatu, mean Acanthuridae 
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FID was lower in PHCs than in nearby fished areas, and was less than speargun range. Post-harvest, mean FID in 
the PHCs increased to beyond speargun range, and was equal to mean FID in fished areas. The proportion of 
Acanthuridae in the catch from trips to the PHCs was almost double that of normal fishing trips, and catch per unit 
effort (CPUE) was approximately 70% greater for trips to the PHCs than to the fished areas. This increase in CPUE 
could not be explained by increased size of fish in the catch. Change in fish behaviour is an important mechanism 
by which local fishers can benefit from protected areas, and bears consideration when implementing management 
measures. 
Key Words: flight initiation distance, marine protected areas, periodic harvested closures spillover 
 
Trends and Prospects of KOSOPFF(KOREA-SOUTH PACIFIC FISHERIES FORUM) 
H. P. Hong  
Korea Maritime Institue, hphong@kmi.re.kr 
KMI(Korea Maritime Institute) has established KOSOPFF (Korea-South Pacific Fisheries Forum) on Sept. 30th, 2011 
in Seoul, to promote international fisheries cooperation between Korea and South Pacific Islands(SPIs). KOSOPFF is 
designed to expand mutual understandings, and  strenthen collaborations, based on Korean experiences,  among 
stake-holders of fisheries in the South Pacific region, including private fishing experts, fishermen, academic experts 
at home and abroad. We had experienced most valuable discussions on the South Pacific issues, especially focused 
on “measures for promoting fisheries cooperation between Korea and SPIs”, in the KOSOPFF 2011 inaugural 
conference. At the conference, I suggested that mutual cooperation should be strengthened by identifying and 
discussing the various types of fsheries cooperation, including capacity building, knowledge sharing, co-
researching on the fishing ground, developing fishing communities, etc. The second KOSOPFF conference was co-
hosted by KMI and USP on Oct. 17th, 2012, in Fij, mainly discussing “biodiversity conservation of fishing resources 
in the South Pacific Ocean", with the help of PNA, SPC, FFA,  FIRA, and KOFA. I addressed issues and challenges of 
the South Pacific fisheries in the conference from the Korean perspective. Prof. Veitayaki, USP, indicated that 
assessment and management of tuna resources is most  important in Fiji. Distribtion of tuna fisheries returns, 
conservation and management of tuna resources also were discussed by SPC, PNA, and Korean experts. KOSOPFF 
is planning to be a platform to support wide discussions over the South Pacific issues in fisheries. I expect KOSOPFF 
be one of  efficient vehicles to let  the stake-holders in SPIs consider both of nature and human in the future, 
contributing fisheries sustainability in the South Pacific water. I hope everyone who has much interest on these 
subjects may participate in the activities of KOSOPFF.  
Key Words: KOSOPFF, South Pacific Islands, Fisheries, Cooperation, 
 
Seaweed Farming and its Effect on the Livelihood of People of Wagina 
Tammy Tabe 
Department of Social Anthropology/ University of Bergen, Tammy.Tabe@sosantr.uib.no 
Seaweed farming has become the main source of income for villagers on Wagina, a small island that lies southeast 
of Choiseul Province in Solomon Islands. It was introduced to the community in 2004 by The Nature Conservancy 
as a 3 year project funded by the European Union. The project was proposed as an alternative source of income to 
divert villagers from exploiting resources in the Arnavon Community Marine Conservation area. Today, Wagina 
has by far known to be the biggest supplier of seaweed in the country. Seaweed farming has significantly 
improved the people’s livelihood, but has also altered it. Families have left the village to reside on islands to farm. 
This move has affected village activities and the education of many children. Intensive labor required for farming 
has also kept many villagers from gardening and exploring other income generating activities, and has led to the 
high consumption of imported food products; thus increasing ‘te tarau’, a practice of obtaining items with a 
promise to payback later. The exercise of te tarau has undermined the success of many businesses on Wagina and 
is now a feared practice on the island. The increase intake of income from seaweed has also caused villagers to 
spend mindlessly without any form of savings. However, with the current downfall of seaweed price, many 
villagers have become uncertain about continuing farming and are starting to explore other alternative sources of 
income.  
Key Words: Seaweed, Livelihood, Income, Education. 
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Fisheries Management in Tarawa: An Analysis of what is at Stake and how to Address  
Vina Ram-Bidesi1  
1 School of Marine Studies, University of the South Pacific, ram_v@usp.ac.fj 
In smaller island countries, the fisheries sector is often very simplistic but policy changes are much harder to 
implement as the case study of Kiribati will demonstrate. Kiribati has a rapidly growing population which puts 
increasing pressure on its scarce land resources. Fishing activities are therefore seen as the mainstay of the local 
and national economy of Kiribati. However, increased fishing pressure has led to areas of over-exploitation and 
habitat degradation. Fishers are largely driven by their short term economic needs without realizing the long term 
social and eocnomic consequences upon themselves and their communities. Through resource assessment 
surveys and household interviews in Tarawa, this study reviews the state of the lagoon fishery and fishing 
methods and practices used by people of Tarawa and analyses their impact on the people and the economy. Using 
a benefit-cost analysis, the study demonstrates that the cumulative losses of using efficient gears over time 
requires immediate action. The paper discusses the changes required in the fisheries management regime 
including institutional reform and greater community awareness. The paper provides a policy pathway for 
enabling the change within the communities and the government. The study suggests that Kiribati government 
requires a clear vision and goal for its coastal fisheries particularly to ensure that the lagoon remains in a healthy 
state. 
Key Words: (Fisheries management, Tarawa lagoon, fisheries policy,benefit-cost analysis). 
 
Diversity, Ethnobiology, Conservation Status and Ecological Roles of Parrotfishes in a Changing World – Case 
Studies of Fiji and Tuvalu 
Teddy Fong1, Randolph Thaman2 and Asakaia Balawa3 
1. Postgraduate Student, School of Geography, Earth Science and Environment, the University of the South Pacific, 
Suva, 2. Professor of Pacific Islands Biogeography, the University of the South Pacific, Suva, 3. Master fisherman 
and Matanivanua (chiefly spokesperson), Vanua Navakavu, Rewa 
Correspondence: ted@econesiansociety.org; thaman_r@usp.ac.fj 
Parrotfishes (Scaridae) are among the most common, diverse and prolific reef food fishes and play critical 
ecological roles in marine ecosystems. Some species are under threat from overfishing and others are among the 
best indicators of the health and resilience of our coral reefs and marine environment. This paper examines the 
diversity, ethno biology, conservation status and ecological roles of parrotfishes in coral reef and nearshore 
marine ecosystems. The results are based on studies on Kia Island and Vanua Navakavu, Viti Levu in Fiji and 
densely populated Funafuti Atoll in Tuvalu. The local Pacific Island vernacular taxonomies for parrotfishes are 
among the most sophisticated of all fish families, with distinctions made between many species and different 
growth stages and color forms. Although younger commercial fishers and local community members often refer to 
parrotfishes by only a general family name (e.g., ulavi in the case of Fiji) and know some of the more widely used 
terms for growth stages, most people clearly do not know the more sophisticated traditional taxonomy and 
ethnobiology of, and ecosystem services provided by, parrotfishes. Parrotfishes have major impacts on coral reefs 
through intensive grazing and associated bioerosion. Grazing patterns of large parrotfish schools prevent algae 
from choking out corals. Parrotfishes feed on coral and calcareous algae, contributing significantly to bioerosion 
and the creation of sands and sediment on reefs, beaches and in lagoons and play a major role in determining the 
topography and resilience of reefs, lagoons and beaches in the face of global change. When parrotfish populations 
collapse, the biogenic sand and sediment budgets and replenishment regimes, so critical to the maintenance of 
healthy lagoon and beaches, are affected, thus undermining costal resilience. While there are direct threats to 
parrotfishes in Fiji and Tuvalu that include habitat degradation, disruption of ecosystem connectivity, over-fishing,  
destructive fishing methods, pollution, and coastal development, parrotfishes, with the exception of 
Bolbometopon muricatum, seem to be among the most resilient of all nearshore fishes and, if managed wisely 
through the marriage of the best traditional knowledge and the best modern fisheries and marine science, it 
should be possible to reverse ecological overfishing and protect the critical ecosystem services and food and 
livelihood security provided by parrotfishes.  
Key Words: parrotfishes, overfishing, ecosystem services, ethnobiology, Fiji, Tuvalu 
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Adaptation Process of A Fishing Community In Fiji –Toward A Resilient Community- 
Kazuo Udagawa1 , Vina Ram-Bidesi Name 22, and Joeli Veitayaki3 
1Japan International Cooperation Agency, kazuo.udagawa@usp.ac.fj ,2University of the South PacificS chool of 
Marine Studies, vina.rambidesi@usp.ac.fj,3University of the  South Pacific School of Marine Studies 
joeli.veitayaki@usp.ac.fj 
This study follows the change within a fishing community throughout 20 years and its resultant resiliance. A 
detailed study of the Qoma community from 20 years ago by one of the authers is used as a foundation and 
analyzed with the current situation using Participatory Lerning and Appraisal (PLA) method. What has changed and 
what has not been changed? How did natural disasters, the political system and technical intervention affect the 
community socially and economically? What is the community’s future? How did fisheries management using 
fishery diversification efforts function? What are the  lessons learned? 
Key Words: (Fisheries, Management, Resilient, Community).  
 
Evaluation of Fiji’s National Tuna Management Compliance System  
Esaroma Ledua1 , Joeli Veitayaki2, and Vina Ram Bidesi 3  

 School of Marine Studies, University of the South Pacific, 1E-mail Address: eseroma.ledua@usp.ac.fj; 2E-mail 
Address: joeli.veitayaki@usp.ac.fj, 3E-mail Address: vina.rambidesi@usp.ac.fj   
In this study, the management objectives, outcomes and control systems of tuna management in Fiji were 
analyzed to determine conformance to international standards and requirements for sustainability. It provides an 
evaluation of the level of compliance to international standards of governance, as stipulated in the Food and 
Agriculture Organization Code of Conduct for Responsible Fisheries, (1995) and other international instruments. 
Results of this study shows that Fiji’s tuna management framework (Fisheries Act Cap 158; Marine Spaces Act Cap 
158A and the Offshore Fisheries Management Decree 2012) do not conform fully to the FAO Code of Conduct for 
Responsible Fisheries 1995. Since Fiji has not fully complied with the FAO standards, overexploitation of resident 
or local stocks of tuna is a major concern. Furthermore, this report is proposing changes to enhance the existing 
management framework for the establishment of an ideal sustainable tuna management framework for Fiji, one 
that complies fully with the FAO Code of Conduct for Responsible Fisheries (1995), which will allow harvest at a 
sustainable rate and will support long term economic viability to government, fishing industry and ultimately, to 
the public. 
Key Words: (tuna, evaluation, standards, compliance). 
 

Strategizing Livelihood Practices in the Face of Fisheries Scarcity in Fiji’s Coastal Communities 
Patrick Fong1 , Bill Aalbersberg2, Christophe Béné 3 , David Mills4 and Rusistae Ratuniata5 

1Institute of Applied Science/The University of the South Pacific, fong_pa@usp.ac.fj, 2 Institutes of Applied 
Science/The University of the South Pacific, aalbersberg@usp.ac.fj, 3 Institute of Development Studies, Sussex 
University, c.bene@ids.ac.uk, 4 WorldFish Center, d.mills@cgiar.org 
5 Institutes of Applied Science/The University of the South Pacific, ratuniata_r@usp.ac.fj  
The suspicion held by many researchers over the years that most of the world fisheries will decline, is becoming a 
reality in most communities within small island states in the Pacific. In an effort to reverse this decline, a fishery 
reform through the promotion of fisheries resources management at all level of governance in a country is now 
widely advocated and management measures such as gear restrictions and effort reduction are being 
implemented. A critical question that emerges is how to ensure the political and social feasibility and sustainability 
of such reform when so many poor people depend on these resources for their livelihood. In this case study 
research of a fishing community in Fiji, we hope to improve our understanding about the ability of fishing 
communities to cope, adapt or transform in the face of declining fishery resources. Also, to provide evidence of, 
and insights into, some of the critical factors explaining individual and collective fisherfolks’ behaviors and their 
drivers in relation to the current fisheries crisis. It is hoped that this research will provide policy relevant analysis 
about how to reconcile the need to reduce the overall fishing effort and the recognition that small-scale fisheries 
provide critical livelihood functions in small island states. 
Key Words: community, resilience, fisheries, conservation. 
 

mailto:vina.rambidesi@usp.ac.fj
mailto:eseroma.ledua@usp.ac.fj
mailto:joeli.veitayaki@usp.ac.fj
mailto:vina.rambidesi@usp.ac.fj
mailto:fong_pa@usp.ac.fj
mailto:aalbersberg@usp.ac.fj
mailto:c.bene@ids.ac.uk
mailto:d.mills@cgiar.org
mailto:ratuniata_r@usp.ac.fj


Page 79 of 159 

 

Linking Ecosystem Management and Sustainable Livelihood in Fiji’s Coastal Communities 
Patrick Fong1 , Bill Aalbersberg2 and Loraini Sivo3 

1Institute of Applied Science/The University of the South Pacific, fong_pa@usp.ac.fj, 2 Institutes of Applied 
Science/The University of the South Pacific, Aalbersberg@usp.ac.fj, 3 Conservation International, 
l.sivo@conservation.org 
A major driving force in addressing natural resource threats faced by Fiji’s coastal communities is the need to 
conserve marine biodiversity for use by future generations coupled with the aim of achieving sustainable 
livelihood. Achieving sustainable livelihood in this context encompasses a whole range of social dynamics such as 
income, human development, empowerment, governance and social relations which in turn, are also key 
indicators for poverty reduction assessment. This study strives to understand the impacts of marine conservation 
programs on the livelihood of coastal communities and also the driving force within these communities that can 
determine the achievement of conservation and sustainable livelihood goals. The results imply that conservation 
of resources not only improves biodiversity but more importantly, it improves the social elements and dynamics 
that make a community to function sustainably. It is recommended to encourage resource conservation in-order 
to improve productivity and livelihood. Also, it is recommended that these two issues should be addressed in 
parallel by practitioners to ensure the long term success of these initiatives. 
Key Words: locally managed, sustainable livelihood, conservation 
 
Integrated Coastal Management the Only Way to Go for Sustainable Fisheries Management in the Pacific Islands 
Joeli Veitayaki  
School of Marine Studies, Faculty of Science, Technology and Environment, University of the South Pacific, Suva, FIJI 
The sustainable use of the fisheries resources in the Pacific Island Countries in years to come is critical but 
dependent only on the region’s use of the integrated coastal management approach. At a time when the fisheries 
resources will be under increasing demand from the ever increasing population and technically advanced fishers, 
the heightening pressure from both the global market and worsening poverty at the local level and the 
widespread vulnerability to food insecurity, the fisheries resources are expected to be devastated by the impacts 
of climate change and associated sea level rise and the alteration of the environmental conditions in the region 
due to natural as well as human events and activities. The interaction of these factors will put unprecedented 
threats on the coral reefs, mangroves and other marine habitats that support the Pacific Island Countries’ biggest 
source of animal protein and economic development. This makes it important that fisheries managers across the 
region adopt a broader approach to addressing the threats to the sustainable management of the region’s 
fisheries resources. An integrated coastal management approach is more appropriate to engage the multitude of 
stakeholders and address the varied sources of threats that can render ineffective the quotas, Maximum 
Sustainable Yield, targeted species and other narrowly focused attempt to manage the fisheries in isolation. At 
present, the fisheries sectors support a fish per capita consumption rate of between 30 to 62 kg in the Pacific 
Island Countries. This level of dependence is unlikely to change easily in the future despite the widely recognized 
fact that resources are dwindling and that the fishing effort has to be lowered. It therefore is critical that fisheries 
resources be sustainably utilized. In this paper, I will examine the state of fisheries in the Pacific Island Countries, 
highlight some of the threats that necessitates the employment of the integrated coastal management approach 
and explore potential areas of development that can help sustain increasing demands and development for the 
future. 
Key Words:  Coastal Management, Sustainable Fisheries, Management, Pacific Islands 
 

Economic Valuation of Coral Reef Ecosystems in the South Pacific, What are the Expected Impacts for Decision-
Making? 
Nicolas Pascala, Luke Branderb, Eric Cluac, Gilbert Davidd, Yann Lauranse, Andrew Seidlf, a Laboratoire d'Excellence « 
CORAIL » USR 3278 CNRS-EPHE, Centre de Recherche Insulaire et Observatoire de l'Environnement (CRIOBE), 98729 
Moorea, French Polynesia. b Institute for Environmental Studies, VU University Amsterdam. Division of 
Environment, Hong Kong University of Science and Technology.  
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Hong Kong, c Secretariat of the Pacific Community (SPC), CRISP Programme, BPD5, 98848 Noumea cedex, New 
Caledonia.  d UMR ESPACE-DEV, maison de la teledetection, 34093  Montpellier, France.  
e Institut du Développement Durable et des Relations Internationales (Iddri), 41 rue du Four, 75006, Paris, France. f 
International Union for Conservation of Nature. 28 rue Mauverney, CH-1196 Gland, Switzerland, Corresponding 
author: nicolas.pascal@criobe.pf  
Coral reefs face increasing challenges and their management is not yet adequate to ensure their conservation. In 
the South Pacific, as in other parts of the world and for other environmental issues, coral reef ecosystem valuation 
is seen by many as an essential instrument needing further development. We analysed five economic studies 
conducted on the management of coral reefs in the Pacific. These studies were conducted in response to specific 
requests from a diverse list of stakeholders from a range of countries (Fiji, French Polynesia, Kiribati, New 
Caledonia and Vanuatu); and they used a variety of economic approaches that range from total economic 
valuation of ecosystem services to ex-post cost-benefit analysis of MPA through economic assessments of impacts. 
For the South Pacific, our review has demonstrated that three types of ecosystem services constitute the major 
share of valuated economic benefits: tourism, coastal protection and fisheries. The expected outcomes for these 
studies were to "inform & convince" the different types of stakeholders and to support decision making processes 
by providing economic comparisons of policy choices. We present the main challenges faced in conducting these 
studies in the context of the South Pacific and we highlight the importance of non-commercial fisheries, local 
culture and the place of the subsistence and community economy. We found that the effect on policy decisions 
was varied and, in general, lower than expected, although in some cases the time span may be too short to 
accurately evaluate the effectiveness of these studies. We recommend actions that improve this situation, which 
include better matching of economic studies to policy questions, improved valuation methods and improved 
methods to inform decision-makers about alternative policy scenarios. Priority must be given to strategies that 
more directly deal with positive and negative externalities, such as Payments for Ecosystem Services, taxes or 
compensations. For these strategies, specific valuations are used to "fine-tune" the economic tool.  
Key Words: Ecosystem services, Pacific, Coral reef, Economy 
 

The Threat of Emergent Coral Diseases in the Pacific 
John C Bythell1 
1 Research and International Office, Laucala Bay Campus, University of the South Pacific 
Since the mid-1970s we have witnessed the virtual destruction of many of the coral reefs of the Caribbean. The 
causes of the losses are complex, but the emergence of new coral diseases has been a highly significant factor. In 
this presentation I will develop 3 themes: 1) The scale of the threat to coral reefs in the South Pacific, based on 
observations over the last 30 years in the Caribbean as well as the last decade in the Red Sea, the GBR, the south 
China Sea, the western Indian Ocean and the Solomon Islands. I propose that coral diseases represent a potentially 
devastating and very real threat to the region. 2) What causes coral diseases and where have they come from? 
Coral disease causation is a complex question, but microbial proximal causes have been shown to interact with 
ultimate environmental causes including invasion and climate change, specifically elevated temperatures. 3) Rays 
of hope – genetic variability in host coral responses provides some hope that the effects will not be as devastating 
as in the Caribbean. I will propose some solutions on what we can do about the threat.  
Key Words: disease, invasives, climate change, pathogens. 
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Natural Hazards and Sustainability 

Tracking of Tropical Cyclones in the South Pacific Region Using World-Wide Lightning Location Network 
Abhikesh Kumar1 and Sushil Kumar1  
1School of Engineering and Physics, The University of the South Pacific, Suva, Fiji, Ph.: +679-3232145 or Fax: +679-
3231511; E-mail: kumar_ab@usp.ac.fj 
Tropical cyclones are one of the main natural disasters in the South Pacific Region which can claim lives of people, 
cause damages to the physical structures, disrupt agriculture, and affect the overall economy of the Pacific Island 
Countries (PICs). The cyclonic storms are associated with strong winds, rainfall, and thunderstorms generating 
strong lightning discharges. Tracking of thunderstorms and rapid intensification of cyclones are also important 
challenges in weather forecasting in order to warn the potential threats to the communities and thus minimizing 
the loss of life due to devastating winds and surges associated with cyclones. World-Wide Lightning Location 
Network (WWLLN) coordinated by University of Washington in USA, of which USP is one of the host organizations 
among 40 other universities and institutes across the world, gives the real time movement of cyclonic storms and 
associated lightning events (http://webflash.ess.washington.edu). Our analysis of the available data suggests that 
lightning activity is greatly enhanced in the rainbands with secondary maximum in the eyewall of a mature tropical 
cyclone. In this paper, the movement of some of the past and recent tropical cyclones in the South Pacific region 
and associated lightning activity in the eyewall and the rainbands will be presented to demonstrate the potential 
of WWLLN data in timely forecasting of thunderstorms associated with cyclonic storms and thus reducing the 
overall threat to the Pacific societies as well as to ocean shipping and airborne carrier services plying in and/or 
over the Southwest Pacific Ocean.  
Key Words: Tropical cyclones, lightning. 
 
The Meteorite Impact in the Pacific Region and Threat to Human Security 
Murli  Manohar Verma 
Department of Physics, University of Lucknow, Lucknow, India, sunilmmv@yahoo.com 
A study has been made about the historic meteorite impacts in the pacific region and the subsequent threats to 
the human security. Such impact  was earlier suggested as the most viable cause for the mass extinction at the  
K.T. Boundary (end of the Cretaceous  and the beginning of the Tertiary periods) that wiped out dinosaurs and the 
co-existing organisms. I discuss a novel approach to devise   ways  for  averting  the  potential catastrophes 
eliminating  survival of  human beings  and the living organism (ecosystem) in the pacific region. 
Key Words: Meteorites, human survival, Pacific. 
 

 Study of ULF Electromagnetic Precursors at Agra Associated with Earthquakes 
O.P. Singh1, Vishal Chauhan1 and Birbal Singh2 
1Department of Physics, Faculty of Engineering & Technology, R.B.S. Engineering Technical, Campus, Bichpuri, 
Agra-283105, India, 2Department of Electronics & Communication Engineering, Faculty of Engineering & 
Technology, R.B.S. Engineering Technical Campus, Bichpuri, Agra-283105, India 
A very large magnitude earthquake (M=8.6) struck near the Indonesian province of Aceh on 11 April, 2012 at 
08:38:370 UTC. The earthquake was the 11th strongest earthquake since 1900 an unusually strong intraplate 
earthquake and the largest strike-slip earthquake ever recorded. The earthquake occurred at a depth of 22.9 km 
which is considered shallow according to the scale used by the USGS. It has been reported that about 111 
aftershocks occurred over magnitude 4.0 which include 8.2 and 6.2 magnitude.  The earthquake was felt over a 
large area including Indonesia, the Maldives, Sri Lanka, India, Nepal, China, Bangladesh, Burma, Thailand, 
Malaysia, Singapore and Vietnam. The quake was felt across the eastern coast of India including Chennai, 
Bangalore, Kochi, Bhubaneswar and Kolkata. We analyze ULF search coil magnetometer data at our Agra station 
(Geograph. Lat 270 N, long. 780 E) corresponding to the above mentioned Indonesian earthquake and found 
anomalous signals on 10 April, 2012 and 11 April, 2012 one day before and same day of the occurrence of 
earthquake respectively. These bursts are not influenced by geomagnetic and lightening data hence the 
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anomalous variations in ULF data may be due to great Indonesian earthquakes. The observed anomalies are 
interpreted in terms of micro fracturing of earth crust during stress accumulation. 
Key Words: Earthquakes, magnetometer, ULF data. 
 
Association of Total Electron Content (TEC) with Earthquake M9 Tohoku Event at the Anomaly Crest Region on 
South America 
Victor H. Rios12 ,Hernan Esquivel2 and Sebastian Leal1 
1Department of Physics, Tucuman University, Tucuman, Argentina, 2CONICET, Bs. As, Argentina. 
The paper attempts to identify ionospheric parameters in association with earthquake M9 Tohoku event at 
anomaly crest through GPS data and ground based ionosonde measurements. The Total Electron Content (TEC) 
parameters from GPS observations are based mainly on data taken over Piura, Imperatriz, JiParana, Alta Floresta, 
Palmas, Tacna, Guiaba, Natal , foF2 data used in the analysis were collected at Jicamarca. The paper describes 
methods and techniques adopted to examine modifications on these parameters if any, due to earthquake 
preparatory processes at equatorial anomaly crest stations on South America. The mechanism of inducement of 
density changes in the ionosphere is sought through the generation of strong fountain effect possibly by the 
development of electric field during the earthquake Tohoku preparatory process. 
Key Words: Earthquake, Tokohoku, total electronic content. 
 
Potential of Adapting Fijian Traditional Housing for Housing Reconstruction   
Ayako Fujieda1 , Hirohide Kobayashi2 
1Kyoto University, fujieda.ayako.8r@kyoto-u.ac.jp, 2Kyoto University, kobahiro@archi.kyoto-u.ac.jp  
Fiji is, as an island country in the Pacific Ocean widely recognized to be prone to recurrent cyclones.  The rural 
housing is subject to damage by cyclones due to its vulnerability. The housing reconstruction projects take time 
and may create dependency. There is a need for an alternative to ensure adequate living space in timely manner 
and to enhance local people’s capacity.  This paper explores on housing reconstruction with self-build methods by 
utilizing local resources as an alternative and examines the potential of Fijian traditional housing. As Fijian 
traditonal housing is hardly constructed in present day, we carried out a Fijian tradtional housing construction 
project in cooperation with Centre of Appropriate Technolgy and Development and Cautata village to obtain 
holistic understandings of its construction. It shows that Fijian traditional housing is constructed with local human 
resources (knowledge and skills, collective work) and physical resources (material and natural resources) which 
are still available in village.  Having capacity to mobilize such resources to construt a traditional housing will 
enhance capacity of affected people to recover from cyclones by restoring their living environment on their own. 
As Fijian traditional housing construction is deeply rooted in its context, promoting actual construction in village is 
important.  It becomes an opportunity not only to inherit construction practice but also to re-recognize its 
potential and values.  It also needs to be promoted in a way that makes economic and socio-cultural sense so that 
it will be recognized as pragmatic and utilitarian.  
Key Words: Fijian traditional housing, coping capacity, cyclone 
 
Analysis of Tropical Cyclone Track Sinuosity in the South Pacific Region Using ARCGIS 
By: Philip MALSALE 
Tropical cyclones (TCs) are the most destructive natural disaster in the South Pacific region. Inhabitants whose 
livelihoods depend on agriculture and marine resources are vulnerable to such events which can pose a threat to 
their fragile living environment. Patterns of TCs depend on many migratory climate drivers such as the South 
Pacific Convergence Zone (SPCZ), the Intertropical Convergence Zone (ITCZ), Subtropical high pressure cells and 
large scale circulations such as the El Niño Southern Oscillation (ENSO) and Walker circulation. These drivers in 
many ways present the ideal climate conditions that provide the South Pacific region with the climate it is known 
for. Negative impacts of TC such as flooding, storm surge and fierce winds can cause damages to the social and 
economic livelihoods of Pacific Island people. These impacts vary depending on the level of vulnerability of each 
island nation and rely on economic, social status, geographical location and size. Gathering additional information 
apart from TC frequency and intensity can assist in reducing related impacts and has long term benefits compared 
to providing aid to tropical cyclone impacted communities. Therefore, a TC database of best track was constructed 
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with the introduction of a new metric for tropical cyclone track shape known as sinuosity values. This analysis for 
the South Pacific region specifically covered the Fiji Meteorological Services (FMS) Area of Responsibility (AoR) 
extending from the equator to latitude 25° S and longitude 160° E to 120° W from 1969-70 to 2007-08. This study 
has developed four sinuosity categories of tracks namely straight, slightly curved, highly curved and heavily 
sinuous. It also found that sixty eight percent of these tracks occurred in the western end of dateline and thirty 
two percent to the eastern end. A majority occurred during the months of January to February. Over the 39 year 
period, tracks in sinuosity category one and two peaked during the 1970s and 1980s but show a declining trend 
thereafter while the two higher sinuous categories have increased trend in the last decade compared to the 
previous three decades. The same patterns were found using two case studies of the Vanuatu Area of 
Responsibility (AoR) and the case study of period 1990 to 2000. The findings of this study concluded that sinuosity 
values have weak correlation with ENSO indices such as the Southern Oscillation Index (SOI), Sea surface 
Temperature (SST – Niño 3.4) and the Coupled ENSO Index (CEI), where the latter proves to have a highest r2 
value of 0.019. During El Niño years, track sinuosity values increase while during La Niña events, less sinuous tracks 
occur with a higher degree of dependency on the coupling of the SOI and SST. Basically, less sinuous TCs have less 
longevity but higher magnitude than more sinuous tracks. Moreover, the findings concluded that track sinuosity is 
a significant component influencing the vulnerability of Pacific Island nations to cyclone hazards. Island nations will 
continue to experience irregular tropical cyclone characteristics. 
Key Words: Tropical cyclone, ARCGIS, track sinuosity. 
 
Valuing Indigenous Ways of Knowing for Disaster Risk Management in the Pacific 
Shirleen Prasad1, Karen E McNamara2 
1The University of the South Pacific, shirleen_shomila@yahoo.com, 2The University of Queensland, 
karen.mcnamara@uq.edu.au 
Pacific Island communities are heavily reliant on natural resources to sustain their livelihoods, and as a 
consequence they have developed an intimate understanding of their local environment. Communities have been 
using their knowledge of the land and sea to monitor changes in their local surroundings, use and manage 
resources, and adapt to extreme weather events. This local environmental knowledge is increasingly being 
recognised as a crucial ingredient in community-based disaster risk management and climate change adaptation 
planning. This paper reports on the findings of research undertaken in three communities in Fiji (Naselesele, 
Qeleni and Yanuca villages) and Vanuatu (Piliura, Tassiriki and Lonamilo villages) in 2012. In-depth interviews 
(n=40) were conducted with locals to document valuable local knowledge pertaining to how they have adapted to 
extreme weather events in the past. Some of the strategies used in the past by locals included: careful household 
preparation prior to flooding and inundation; using native species to re-vegetate coastal foreshores; initiating 
innovative water storage practices during times of drought; and employing food preservation strategies during 
times of drought and cyclones. Various bio-physical indicators were also shared by locals, such as the movement 
of birds or changes to vegetation, which can indicate the onset of extreme weather events or changes to local 
climatic conditions. This paper seeks to build critical mass on this under-researched but valuable area of 
scholarship and practice in disaster risk management, and highlight its value in planning resilient futures. 
Key Words: Disaster Risk Management, Fiji, Local Knowledge Vanuatu. 
Climate Change Research focus: Loss and Damage associated with coastal hazards in Kosrae, Micronesia 
Simpson Abraham 
The impacts of climate change are expected to exacerbate existing coastal hazards on Kosrae, such as erosion, 
flooding, king tides and storm damage. This study aims to investigate the loss and damages of housing of Kosrae 
inhabitants due to climate change. The four main villages on Kosrae are all at significant risk from coastal erosion, 
storms and wave surges as well as Tsunami’s and Typhoons as virtually everyone on Kosrae lives on land that is 
less than 4m (12 feet) above mean sea level, nearly all residents are at risk from the impacts of a typhoon or 
tsunami. There is a need to better understand the immediate and long-term socio-economic consequences of 
coastal erosion on housing of Kosrae residents. For this study we distinguish between two main effects of coastal 
erosion: (1) loss and damage to houses and properties; and (2) changing settlement patterns on the island (forced 
resettlement). We want to explore how people cope with extreme events, like tidal floods, how they adapt to 
long-term changes, like sea level rise, and to what extent they may experience loss and damage as a result of such 
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coastal hazards. By doing so, this study is expected to contribute to a better understanding of what combinations 
of policies can decrease loss and damage and increase resilience in small island states. Loss & Damage is a new 
concept in climate change research and no commonly accepted definition is available yet. However, to inform our 
research questions and methods in this research project, we will define loss and damage as negative effects of 
climate variability and climate change that households have not been able to cope with or adapt to. In order to 
asses these impacts both quantitative as well as qualitative data will be gathered. Emphasis will be on collecting 
‘compelling stories’ of loss and damage, based on people’s real-life experiences. This study will take a people’s 
perspective on loss and damage, while acknowledging that losses and damages are also incurred at higher levels 
of scale. This study on loss and damage has three goals: To understand how the impact of coastal erosion on 
physical assets, and housing in particular, creates particular patterns of loss and damage. In the case of Kosrae this 
implies we aim to understand how coastal erosion directly impacts housing and settlement patterns of those who 
live in the four low-lying communities of Kosrae, how they cope and adapt to these changes, and to what extent 
they experience loss and damage as a result. To understand how in the coming decades as the impacts of climatic 
variability and climate change are expected to manifest themselves more prominently loss and damages in 
relation to housing and settlement patterns will manifest themselves. In the context of climatic variability and 
climate change, gain a better understanding of what combinations of policies can decrease loss and damage, and 
increase resilience to loss and damage in coastal areas of small islands, like Kosrae.  
Key Words: Climate change, coastal hazards, climatic variability. 
 
Climate-Induced Natural Disaster, Urban Vulnerability and Human Security in the Pacific cities: Implications to 
Flooding. 
Manoranjan Mohanty, 
Development Studies, The University of the South Pacific, mohanty_m@usp.ac.fj 
Climate-related natural disasters are the threats to humankind today. About 90 per cent of disasters are water-
related including cyclone, flood, and drought. Flooding is one of the major challenges, making the coastal cities 
especially more vulnerable. Apart from climate-induced causes, flooding is associated with anthropogenic factors 
that can be prevented. The dramatic rise in intensity of water-induced natural disasters and flooding in particular, 
make the urban dwellers vulnerable, and threatening their basic human security. The food and water- the two 
important life supporting systems are worst affected, endangering the environmental security and sustainability. 
In recent years, Pacific cities witness an increasing occurrence of climate–induced natural disasters and especially 
flooding. Flooding that occurred in Apia, Ba, Nadi, Honiara, Majuro and South Tarawa have had significant social 
and economic impacts. A bulk of population in PIC cities is heavily dependent on their home-grown food 
production. The flooding causes damage to the water infrastructural facilities that are largely concentrated in 
urban areas and the urban gardening, affecting the water, food- nutritional and health well-being of urban 
dwellers. Both food and water insecurities are the challenges not only to the urban dweller’s livelihoods and 
social-and economic well-being, but also to the environmental sustainability. The paper aims at bringing out the 
critical linkages between climate-induced disaster, urban hazards and human security, and to examine the 
occurrence of recent flooding in Pacific cities and the urban vulnerabilities and to explore planning adaptation and 
resilience-building in making a ‘livable’ and ‘healthy’ city.  
 Key Words: Climate–induced disaster, flooding, human security, urban vulnerability.  
 
The 2010 Chile Maule Earthquake: Ecological Legacies along the Intertidal Coast of the Fracture Zone 
Eduardo JARAMILLO 
Instituto de Ciencias Ambientales y Evolutivas, Universidad Austral de Chile, Valdivia, Chile, ejaramillo@uach.cl 
Deciphering ecological signatures of unpredictable natural disasters such as earthquakes and tsunamis, requires 
rapid interdisciplinary efforts often hampered by a lack of pre-event comparative data. The Mw 8.8 Maule 
earthquake of 27 February 2010 in south-central Chile, reshaped coastal landscapes (continental uplift and 
subsidence). Using data collected shortly before and after the earthquake, we carried out quantifications of its 
effects on sandy beaches including coastal armouring as a key factor. Post event changes in mobile intertidal 
invertebrates of beach ecosystems were not uniform varying with land-level change (uplift vs. subsidence), 
tsunami height and coastal armoring. Unexpected interactions of coastal uplift with seawalls and rocky 
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revetments, included restoration of upper and mid intertidal shore levels which had been constrained by 
construction of that artificial structures and rapid colonization (1-2 months) of mobile crustaceans typical of these 
levels. Terrestrial plants begun to colonize the upper shore of sandy beaches and formerly subtidal rocky shores 10 
months after 27/ F, while uplifted formerly low rocky shore levels begun to be colonized nearly 2 years after the 
earthquake. Our results show that the effect of extreme events produce surprising ecological outcomes, and 
suggest these complex responses to landscape alteration leave lasting footprints in coastal ecosystems. 
Study funded by CONICYT CHILE (Proyecto FONDECYT 1121043). 
Key Words: Earthquake, fracture zone, intertidal coast, coastal ecosystems. 
 
Coral Evidence for Earthquake Recurrence, an AD 773 Cluster and a 700-year Emergence History at Northwest 
Malekula Island, Vanuatu 
Harrison, M.J1,2., Taylor, F.W3., Pohler, S4., Tias, M5., Jiang, X-Y6., Chiang, H-W7., and C-C. Shen7 
1Div. Geo. SGESE, FSTE, USP / 2VMGD mharrison@vanuatu.gov.vu; 3IGUT fred@utig.ig.utexas.edu; 4SMS, FSTE, USP 
Susanne.pohler@usp.ac.fj; 5DFL, Emalus, USP marstentias2010@gmail.com; 6FNU strawjxy@msn.com; 7HISPEC, 
NTU hwchiang@ntu.edu.sg; river@ntu.edu.tw 
Corals were used to extend the records of earthquakes back into pre-instrumental and prehistory times, and as 
reliable tools in providing insights on vertical deformation and strain accumulation on northwest Malekula Island, 
Vanuatu. Coral data have revealed that northwest Malekula undergone coseismic uplift of up to 1.2 m during a 
megathrust rupture in 1965. Because this emergence event was mapped in all directions, it provides a baseline in 
which to extend the earthquake record and study the earthquake cycle of the area. Palaeogeodetic data 
generated during field work and 230Th dates obtained from samples taken from fossil and recent free standing 
dead coral heads and coral microatolls revealed different earthquake types and their recurrence times, a palaeo-
uplift event about AD 773, a 700-year emergence history and the style of vertical deformation of northwest 
Malekula. 
Key Words: Corals, emergence, palaeogeodetic, recurrence. 

 
 
Developing a Technique for Categorizing Tropical Cyclone Tracks in the South Pacific 
M. G. M. Khan1, Arti Pratap Chand2, …, Gennady Gienko3 and James P. Terry 4 
1School of Computing, Information and Mathematical Sciences/The Univeristy of the South Pacific, Fiji, 
khan_mg@usp.ac.fj, 2School of Geography, Earth Science and Environment/ The Univeristy of the South Pacific, Fiji, 
pratap_a@usp.ac.fj, 3Department of Geomatrics/University of Alaska Anchorage, USA, afgg@uaa.alaska.edu, 
4Department of Geography/National Univeristy of Singapore, Singapore, geojpt@nus.edu.sg  
Tropical cyclones are one of the most destructive natural hazards for the Soth Pacific region, having a large impact 
on socio-economic and environmental sectors of island nations. A better understanding of the characteristics and 
the categories of these intensed cyclones may help in minimizing the losses due to these hazards.  This paper 
examines the characteristics of several tropical cyclone tracks over the period of 1970 to 2008 in the South Pacific. 
The results suggest that the cyclone track sinuosity is an important parameter influencing the potencial 
vulnerability of cyclone hazards. Then, this paper devlopes a new technique of categorising the cyclones tracks 
based on sinuosity index values in order to identify any special patterns. The categories are so constructed within 
which the cyclones are similar, that is, the variance of categories is as small as possible. Thus, the proposed 
technique constructs the categories that seeks minimization of the sum of weighted variance of sinuosity index of 
the categories. The problem of determining the optimum boundary points of the categories is formulated as a 
nonlinear programming problem, which is solved by using a dynamic programming technique. When the cyclone 
tracks are formed into five homogeneous categories, they are respectively found to be: (1) straight, (2) near 
straight, (3) curving, (4) sinuous, and (5) convoluted tracks. The results are compared with the categories that are 
obtained by hierarchical cluster analysis with Ward’s method. The comparison results show that the categories 
constructed by the proposed method are more homogenous than that of other method with respect to the 
sinuosity index values of the cyclone tracks. 
Key Words: Tropical cyclones, track sinuosity, homogeneous categories, nonlinear programming, dynamic 
programming technique. 
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Natural Solutions - Building Resilience for a Changing Pacific 
 
Mangrove Management in Fiji: A Top Down Approach to Co-Management 
Neema Nand1 
1 Fiji Department of Environment, neema.nand@gmail.com  
Mangrove management in Fiji has been controversial with multi government ministries having jurisdiction on 
mangrove use. The existing scenario is a system where mangrove forest and fisheries are managed by the Ministry 
of Fisheries and Forests, while the Ministry of Lands owns all land below high water mark. Evident to this are the 
unsustainable use of mangrove resources and lack of co-management among decision makers. One solution was 
the top down approach to co-manage mangrove resources through the establishment of a multi–stakeholder 
decision making body and a way forward through a management plan. This approach used by the MESCAL Fiji 
project differed to other resource management projects that are focused on a bottom up approach to natural 
resource conservation. While the project recognizes the values of a bottom up approach, the project realized early 
in its implementation stage that the legal resource owner of mangrove land is the Government of Fiji. Therefore 
the project had to incorporate national priorities as its objectives and design an approach that worked with 
decision makers. Essential to this process was the revival of the National Mangrove Management Committee. The 
immediate assessment showed the necessity of decision making tools that assisted in mangrove management, 
henceforth the priority output of the project; a national mangrove management plan. The practicality of this 
project approach is in recognizing the key players, and then adopting an approach that targets their decision 
making needs. The outcome, an active national mangrove management committee, and a revised national 
mangrove management plan. 
Key Words: Fiji, mangrove, management plan. 
 
Engaging the Pacific in Ecosystem Based Adaptation Approaches 
Paul Donohoe1 , Tim Carruthers2, Carlo Iacavino3, Easter Galuvao4 and Stuart Chape5 
1SPREP, pauld@sprep.org, 2SPREP, timc@sprep.org, 3SPREP, carloi@sprep.org, 4SPREP, easterg@sprep.org, 5SPREP, 
chapes@sprep.org 
It is increasingly recognised that a relevant response to predicted impacts of climate change is the application of 
Ecosystem based Adaptation (EbA) approaches, not only to preserve and restore biodiversity but to deliver 
adaptation while supporting delivery of secondary ecosystem services, essential for sustainably supporting the 
livelihoods of Pacific island peoples. Therefore, there is a strong social and ecological imperative to implement 
adaptation planning actions focused on ecosystem actions, by building sustainable capacity and knowledge of 
these approaches throughout the Pacific islands region.  Demonstrating effectiveness of EbA actions both in terms 
of ecosystem resilience and livelihood benefits is challenging but essential for EbA to be embraced in adaptation 
action in the region. In the Pacific Islands, climate change is exacerbating ongoing threats due to increasing and/or 
centralizing human populations, invasive species, coastal development, land clearing, erosion of soil, nutrient 
inputs to coastal waters, and overharvesting of marine resources.  Implementing EbA in the Pacific requires 
effective governance regimes and policy instruments, it must also be economically efficient. EbA must also move 
beyond traditional biodiversity conservation actors of the past and integrate with other sectors, including the 
private sector, so that ecosystem resilience and adaptation is considered in development aspirations of the region.  
The Pacific Island population is dispersed in many small communities and as most land is under customary 
ownership, it is important that approaches to EbA engage communities through an integration of traditional 
ecological systems and scientific knowledge. A range of EbA approaches are being implemented in Solomon 
Islands, Samoa, Vanuatu, Kiribati and Fiji that engage multiple stakeholders at the local, national and regional 
levels.  Cost benefit analyses, multi stakeholder catchment level planning and coastal rehabilitation are some of 
the ways EbA is currently being implemented in the Pacific.  
Key Words: Ecosystems, sustainability, adaptation. 
 
Potential of the Problematic Weed Abrus Precatorius to Control Invasive Coptotermes Gestroi Termite in Fiji 
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Ravikash Prasa 1 , Gilianne Brodie2, Simon Hodge3, and Cas Vanderwoude4 

1The University of the South Pacific, researchravi@yahoo.com, 2The University of the South Pacific, 
gilianne.brodie@usp.ac.fj 
The Asian Subterranean Termite, Coptotermes gestroi, is an agricultural pest worldwide and since late 2009 has 
emerged as a very serious and costly invasive species in Fiji. The principle aim of this study was to find out if the 
plant Abrus precatorius, an often invasive and problematic weed in many parts of the world, could potentially help 
to control C. gestroi in Fiji. The objectives were to evaluate if A. precatorius extracts could meet the three principle 
criteria of a bait toxicant, which is to be; 1) toxic, 2) slow acting, and 3) non-repellent to C. gestroi termite 
respectively. No-choice (toxicity) tests were conducted to meet the first two objectives and a choice (repellency) 
test to meet the third objective. A. precatorius was found to be toxic to C. gestroi with 100% mortality within 4 
days by 10% w/v methanol extracts of seed. The extracts were also found to be slow acting (ELT90 of 2-12.0 days) 
to C. gestroi at 1% w/v. Methanol extracts of A. precatorius did not repel C. gestroi at 1% w/v concentration but 
actually acted as an attractant to the termites. This attractancy of A. precatorius extracts, in addition to its desired 
toxicity and slow acting nature, is unusual and strongly supports the potential of A. precatorius extracts to be 
further tested as a bait toxicant against C. gestroi in the field. This study also provides a suggested way in which an 
entrenched problematic weed could be put to innovative use. The project therefore provides significant 
information towards the management of a serious invasive pest in a scientifically sound and economically efficient 
way - a direction much needed in small island developing countries, and worldwide. 
Key Words: Coptotermes gestroi, Abrus precatorius,Invasive. 
 
Natural Solutions - Non-Climate Change Related Threats to Biodiversity and Ecosystems 
Bruce Jefferies 
Secretariat for the Pacific Regional Evironment Programme brucej@sprep.org 
While Pacific islanders have a long history of resilience to climate variability and extreme events, many Pacific 
island countries are already experiencing disruptive impacts consistent with the predicted consequences of 
climate change that are beyond their historical experience, including more frequent and intense storms, coastal 
erosion, flooding, drought, and rising sea levels. What is often over-looked, however, is that the most immediate 
threats to biodiversity and ecosystems in the Pacific remain non-climatic, such as increasing human population, 
centralization of populations to coastal areas and large urban areas, unsustainable land use and fishing practices, 
erosion, sewage and waste inputs, and invasive species. Projected climate change impacts will, in the main, be felt 
over the next decades, whereas non-climate threats result from decisions that have been made over past decades. 
They are immediate, acute, locally generated, and a significant source of regional ecosystem decline and species 
loss. These stresses increase ecosystem vulnerability to future climate changes. Another consideration is the idea 
that the most we can hope to achieve (locally, nationally, regionally and even globally) is the formulation and 
progressive implementation of a matrix of ‘no regret’ actions. These need to implicitly recognise that 
improvements to ecosystem management will never make us less resilient to climate change but will, in most 
instances make Pacific islands and Pacific people more resilient. This presentation will provide a brief summary of 
both non-climate and climate related threats to biodiversity and ecosystems. It offers proposals that will 
encourage a holistic approach whereby effective management of pressing and continuing threats will deliver 
better terrestrial and marine ecosystems, and will increase resilience to future climate change impacts. 
Key Words: Climate-change, biodiversity, ecosystems, resilience. 
 
Boosting Natural Resilience through Integrated Solid Waste Management 
Esther Richard 1 , David Haynes2 
1Secretariat of the Pacific Regional Environment Programme, estherr@sprep.org,  
2Secretariat of the Pacific Regional Environment Programme, davidh@sprep.org  
Organic (biodegradable) material is the dominant component of municipal solid waste streams in many Pacific 
island countries and territories. This often under-used resource can account for 50 per cent or more of the waste 
stream. Other components of the waste stream include recyclable items such as ferrous and non-ferrous metals, 
plastics (bags, bottles, and others), glass, paper and cardboard, as well as hazardous wastes including dry-cell 
batteries, fluorescent tubes, electrical and electronic wastes, and cleaning chemicals. This unsorted waste stream 
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is usually disposed of in dumpsites and landfills, which are often sited in undervalued areas such as swamps, 
mangrove forests and on coasts. The leachate issuing from these waste disposal sites can permeate to the 
underlying freshwater lens, particularly on low-lying coral atolls, polluting what is often the only reliable source of 
potable water. Furthermore, environmental contamination from leachate and litter increases the anthropogenic 
stress on adjacent natural ecosystems including mangroves, and coral reefs and contributes to inhibition of their 
natural resilience to environmental perturbations, including climate change. This paper will discuss the 
opportunities to reduce the man-made stresses on natural ecosystems and boost natural resilience through 
integrated solid waste management, which combines realistic policies with practical and cost-effective waste 
minimization and diversion (recycling) programs, waste collection, and final disposal techniques. For example, a 
waste management policy that favours composting of organic material and recycling, combined with appropriate 
landfill technology for non-recyclable waste can reduce the long-term demand for land and minimise 
environmental contamination from leachate and litter, while generating revenue from the sale of recyclable items, 
and producing many knock-on benefits from the application of compost to land.  
Key Words: Waste management, composting, landfill, resilience. 
 
The Pacific Islands Global Ocean Observing System. NScience for Societal Benefit 
Philip Wiles1, 
1Secretariat of the Pacific Regional Environment Programme, philipw@sprep.org 
The Pacific Island States have been referred to alternately as Small Island States or Large Ocean States.  The Pacific 
Ocean plays a major role in daily life and long term planning within the Pacific. This presentation will outline the 
Pacific Islands component of the Global Ocean Observing System.  A brief overview will be given of the many 
instruments that provide information on the state of the Pacific Ocean. This information is analysed and used to 
provide seasonal climate outlooks across the Pacific Islands. Examples of these products will be shown, including 
how they can be used to enhance management decisions that affect the livelihoods of the Pacific. 
Key Words: GOOS, Pacific, ENSO, climate. 
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Climate Change and health in the Pacific 
Strengthening Health Systems as a Means of Health Adaptation to Climate Change- Experiences from the 
PCCAPHH Fiji Project 
Jyotishma Naicker1 , Dr. Rokho Kim2 , Dr. Lachlan McIver3 and Prof. Simon Hales4 
1 WHO-Division of Pacific Technical Support, pccaphh.fiji@gmail.com, 2 WHO-Division of Pacific Technical Support, 
kimr@wpro.who.int, 3 WHO-Division of Pacific Technical Support, lachlan.mciver@gmail.com, 4 University of 
Otago, simon.hales@otago.ac.nz  
The Piloting Climate Change Adaptation to Protect Human Health in Fiji Project (PCCAPHH-Fiji) aspires to 
strengthen the capacity of Fiji’s health sector to respond effectively to four climate-sensitive infectious diseases 
(dengue and typhoid fever, leptospirosis and diarrhoea). It aims to do so by developing climate-based disease 
early-warning systems, strengthening the health sector’s human and institutional capacity and piloting health 
adaptation measures in vulnerable communities. This presentation outlines the importance of strengthening 
various aspects of health systems as a means of adapting to climate change. This includes incorporating climate 
information into health policy, integrated systems of disease control and surveillance and training health 
professionals. It also highlights challenges faced, progress made, as well as lessons for other climate change and 
health projects in the Pacific region.  
Key Words: Climate change and health adaptation, Fiji, Health systems strengthening. 

 
Technology Dependence, Climate Change and Health  
Katrina PROUST1, Anthony CAPON2 and Barry NEWELL3 
1Australian National University, Katrina.Proust@anu.edu.au, 2University of Canberra, 
Tony.Capon@canberra.edu.au, 3Australian National University, Barry.Newell@anu.edu.au 
There is a trend worldwide for the development of technological dependencies that can have detrimental effects 
on human health and well-being. In many cases these effects arise in association with globalisation, and are 
exacerbated in the context of climate change. Faced with the resulting complexity, contingency and uncertainty, 
all governments now are challenged to develop policies that address effectively the links between climate change 
and health. Health Ministers of Pacific Island nations, such as the Cook Islands, Papua New Guinea, Samoa and 
Vanuatu, recognise the importance of cross-sector collaboration in order to manage this complex task. In a recent 
initiative in Australia, the Commonwealth Scientific and Industrial Research Organization (CSIRO) funded a cluster 
of research projects to investigate the links between urbanism, climate adaptation, and public health. Our team 
had the task of taking a system dynamics approach to the urban climate-health system, and to develop insights 
about cross-sector and cross-disciplinary feedback links. In this presentation we give an overview of the CSIRO 
Cluster, then focus on some of the generic insights from our research.  We describe the system dynamics approach 
that was used, and how this approach has applications in public health policy and practice in Pacific Island nations.  
We particularly address the issues of maladaptive dependence on (a) imported convenience foods, at the expense 
of traditional diets, and (b) refrigerated air conditioning, in the face of an increased frequency of extreme weather 
events. 
Key Words: Health, system dynamics, climate change. 

 
Managing the Health Impacts of Climate Change in the South Pacific: From Awareness to Action 
Lachlan McIver1, Rokho Kim1, Damian Hoy2, Yvan Souares2 

1World Health Organization, South Pacific office, mciverl@wpro.who.int , 2Secretariat for the Pacific Community  
For over a decade now, health professionals and a range of experts and key stakeholders in Pacific island countries 
and territories (PICTs) have gone to great lengths to assess the unique vulnerabilities of PICTs to the health 
impacts of climate change. These vulnerabilities, and adaptation strategies to manage these risks to health, have 
been compiled into National Climate Change and Health Action Plans (NCCHAPs) for over a dozen PICTs.  Several 
PICTs are already making progress with implementing the highest priority aspects of these NCCHAPs, however 
most will require considerable extra technical support and resourcing to achieve the outcomes required to protect 
the health of their communities from the impacts of climate change. At the inaugural Pacific Regional Climate 
Change and Health Symposium in Fiji in September 2012 (hosted by the University of Fiji with support from the 
World Health Organization and the Secretariat for the Pacific Community), the future of climate change and health 

mailto:pccaphh.fiji@gmail.com
mailto:kimr@wpro.who.int
mailto:lachlan.mciver@gmail.com
mailto:simon.hales@otago.ac.nz
mailto:Katrina.Proust@anu.edu.au
mailto:Tony.Capon@canberra.edu.au
mailto:mciverl@wpro.who.int


Page 91 of 159 

 

adaptation in PICTs was examined under the key themes of science, public & preventative health, education & 
curriculum development, practical adaptation and policy formulation. This presentation examines the 
opportunities, challenges and the “way forward” for PICTs as they stregnthen their health systems in order to 
manage the current and future risks posed by climate change. 
Key Words: Climate change, health, adaptation. 
 
 
Climate Change Adaptation to Protect Human Health in Fiji: Health Promotion and Advocacy Perspectives 
Alita Goneva1, Marica Kepa1, Rebecca Johnson1  
Fiji Red Cross Society, ma_kepa@htomail.com, rebeccafrcs@gmail.com, alitafrcs@gmail.com   
Climate change is an immediate and very real threat to the health of the people of Fiji.  One pressing concern is 
‘water stress’: abudance of water following severe weather events such as cyclones and floods, and lack of water 
experienced during drought.  These conditions may increase incidence of certain communicable climate-sensitive 
diseases (CSDs), four of which are considered public health priorities in Fiji: dengue, diarrhoeal disease, typhoid 
and leptospirosis. Under the World Health Organization and Global Environment Facility ‘Climate Change 
Adapatation to Protect Human Health’ project, the Fiji Red Cross Society, with support from the Fiji Ministry of 
Health, is charged with the design and implementation of a health promotion and disease prevention pilot 
program aimed at preventing CSDs in vulnerable communities. In order to understand and meet community needs 
in relation to climate-related health risks, Red Cross conducted vulnerability and capactiy assessment of over 1500 
households across 10 pilot sites in Ba and Suva in September and December 2012. Analysis of the data collected 
has informed the design and implementation of an innovative, community-based health promotion program to 
inform community members of CSD risk and encourage adaptive action to minimise potential health risks. Fiji Red 
Cross Society will present the findings of its vulnerability and capacity assessment, discuss the process of 
community-based program design in relation to climate change adaptation for health in Fiji, and report initial 
outcomes of the project.  This project is exciting, innovative and highly relevant to public health policy, 
programming and practice in the Pacific. 

Key Words:  Climate-sensitive disease, health promotion. 
 

Floods, Faeces & Fishes:  Managing Island Watersheds for Sustainability and Public Health Outcomes 
Aaron Jenkins, Stacy Jupiter, Pierre Horwitz, Kim Mullholland  
Outbreaks of waterborne diseases are often seasonally associated with increased periods of rainfall and drought. 
In several Pacific island countries, including Fiji and Samoa, flooding events following cyclones and prolonged 
rainfall have been linked to outbreaks of waterborne bacterial disease (e.g. typhoid, leptospirosis, shigellosis), 
resulting in costly disaster response measures. Regional and local scale climate variability and the decreased 
ecological resilience of drainage basins interact to increase the frequency and intensity of extreme floods and 
droughts, contributing to disease emergence. Agency responses have been largely reactive, with little attention to 
basin scale preventative measures or attempt to evaluate downstream impacts on the ecosystem services (e.g. 
food fish security) on which Pacific islanders depend for their livelihoods and well-being.  Drawing on our 
experience and literature we propose a transdiciplinary research framework for watershed health to understand 
the relationships between river basin modification and human health in the Pacific Island context. We hypothesize 
within this broader conceptual framework that typhoid re-emergence and decline in diversity of food fishes on 
many Pacific high islands are affected by the same determinants, namely alterations to catchment land cover that 
result in increased flooding, sedimentation and associated pollution to waterways and the nearshore 
environment. We discuss options for catchment management to improve both downstream biodiversity and 
human health. We additionally discuss the challenges for management implementation given the mismatch of 
scales between governance at the district level and ecological processes operating within individual watersheds.  
Key Words: Floods, watersheds, ecological resilience, catchment management, fishes. 

 
Health Impacts of Climate Change in the Pacific: Key Vulnerabilities and Adaptation Priorities in Pacific Island 
Countries 
Dr Lachlan McIver1  
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1World Health Organization, South Pacific Office 
Pacific island countries (PICs) are among the most vulnerable in the world to the impacts of climate change, 
including the likely detrimental effects on human health.  The Pacific Health Ministers and the World Health 
Organization (WHO) have committed to action on climate change and health in the South Pacific region. Between 
2010 and 2012, the WHO South Pacific office supported eleven PICs to conduct climate change and health 
vulnerability assessments and compile national adaptation plans of action aimed at minimising the health impacts 
of climate change on island communities in the South Pacific. This work was conducted via a mixed-methods 
approach, which combined quantitative analysis of the available climate and health data (via time-series analyses, 
Poisson regression and distributed lag non-linear models) with a rigorous, qualitative "Health Impact Asssessment" 
methodology.  The resulting National Climate Change and Health Action Plans provide an evidence basis for health 
systems strengthening strategies aimed at avoiding the most serious impacts of climate change on health in PICs. 
This presentation summarises the key findings and implications of this vulnerability assessment and adaptation 
planning work, undertaken by WHO in collaboration with Ministries of Health and a range of other partners from 
across sectors, and lays out an adaptation roadmap for the health sector and agencies supporting health and 
wellbeing in the South Pacific.    
Key Words: Climate change, health, Pacific, adaptation. 

 
Dengue and Climate Change: Exploring the Relationships and Risks in Fiji 
Kelera Oli1, Karen E McNamara2 
1The University of the South Pacific, kelera_oli@yahoo.com.au,  2The University of Queensland, 
karen.mcnamara@uq.edu.au 
It has been observed that the capacity of climate change to alter ecological systems will potentially favour disease 
transmission. Dengue is identified as one of the four climate sensitive diseases in Fiji. This paper will explore the 
relationship between dengue incidence and climate variables in three locations in Fiji (Ba, Lautoka and Nadroga) 
from 1996 to 2010. This study utilised a mixed-method approach, drawing on hospital data (confirmed dengue 
causes) and climatic data (temperature, rainfall and humidity), coupled with questionnaires, interviews and 
observational surveys to assess the possible impacts of non-climatic variables on dengue incidence. There were 
1,279 confirmed dengue cases for the period 1996-2010 across the three study sites, and the results have shown 
the relationship between dengue incidence, temperature and rainfall to be statistically significant. This paper 
explores how the risk of dengue transmission increases with climate variability and change if the non-climatic 
factors of mosquito control and surveillance are poor. Climate projections for Fiji have indicated that the 
temperature in Fiji will continue to rise by at least an estimated range of 0.4-1.0°C by 2030. There will be more 
very hot days and warm nights and a decline in cooler weather. It is predicted that extreme rainfall days are likely 
to occur more often in Fiji. Therefore, it is essential that the public health infrastructure is strengthened to combat 
the threat of climate change and its impact on dengue incidence. 

Key Words: Climate change, dengue, Fiji, health. 
 

Climate Change and Conflict in the Tropical Pacific: the Record from Volivoli Cave, Fiji 
Mark Stephens1, David Mattey2, Ciara Thrush2, Dirk Hoffmann3, and Jonathan Dredge4 
1School of Geography, Earth Science and Environment, University of the South Pacific, Suva, Fiji, 
mark.stephens@usp.ac.fj, 2Department of Earth Sciences, Royal Holloway, University of London, Egham, Surrey, 
TW20 0EX, UK, mattey@es.rhul.ac.uk, Ciara.Thrush.2007@live.rhul.ac.uk 
3School of Geographical Sciences, University of Bristol, Bristol BS8 1SS, UK, dirk.hoffmann@bristol.ac.uk, 4 School of 
Geography, Earth and Environmental Sciences, University of Birmingham, Birmingham, B15 2TT, UK, 
jad099@bham.ac.uk 
Over the last two millennia, the Northern Hemisphere experienced an early period of warm benign conditions 
(‘Medieval Warm Period’ (MWP)) followed by a period of frequent severe winters (the ‘Little Ice Age’ (LIA)). The 
transition occurred around AD 1300. Across the Pacific basin, this transition possibly caused widespread societal 
disruption resulting from cooling and sea level fall which led to a reduction in the food resources across the 
tropical Pacific where there is archaeological evidence for shifts in settlements from coastal regions to hills and 
associated increased conflict.  One of these locations is the Sigatoka Valley in Fiji where speleothem caves provide 
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new opportunities to construct climate records from the region. A laminated speleothem from Volivoli Cave in the 
Sigatoka Valley, dated by U-Th methods, spans a 1500 year interval across the AD1300 transition between the 
MWP and the LIA.  The speleothem shows a visual change in lamination fabrics and in the carbon isotope record at 
the 1200-1300 AD transition; the older carbon isotope record is characterised by elevated 13C values with a rapid 
decrease in 13C at the AD1200 transition. Micromilling of the young laminated calcite reveals high resolution 

18O which may be controlled by ENSO and provides potential for comparison to modern 
instrumental records. Cave monitoring is being undertaken to help understand the origin of these cycles and for 
an underlying climatic change from aridity to wetter conditions in Fiji, providing insight to the links between 
climate and societal change in the region. 

Key Words: Caves, climate change, AD1300, societal change. 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 94 of 159 

 

Risk management and sustainable use of biodiversity and 

ecosystem service in coastal zone ecosystems 

Risks of Shipping in the Pacific Islands 
Edward Anderson1 and Brad Judson2 

1School of Marine Studies, The University of the South Pacific, anderson_e@usp.ac.fj, 2BMT Fleet Technology 
Ltd., Bjudson@fleetech.com 
This study assesses the risks of shipping incidents that might cause marine pollution in the Pacific Islands, 
including Melanesia, Polynesia and Micronesia, but excluding Hawaii. We examined 283 casualties in the 
Pacific Islands during the period 1976 to 2000. Grounding under power accounted for 65% of incidents, 
indicating that faulty navigation was the major proximal cause of casualties. We collected data for all shipping 
above 200 GT that called at any port in the region. This data was plotted and analyzed in a geographic 
information system. For grounding risk potential, the hazard is the presence of a reef or shoreline in a grid cell. 
For collision, the hazard is the probability of another vessel in a grid cell. Cell size was one degree square for 
both analyses. At the regional level, there are clusters of high risk in Fiji, French Polynesia, Papua New Guinea 
and the Solomon Islands. The pattern of predicted casualties for both collision and grounding corresponds 
with the pattern of historical occurrences. At the ports scale, we divided the available channel width by width 
required for safe passage. Security measure (SM) 1.0 indicates a channel just wide enough for safe passage. 
Thirty-one major ports were analyzed. SM was equal to or less than 1.0 at four ports. Most of the less secure 
ports had low volumes of traffic. We compared SM to the volume of oil tanker traffic for each port. The 
highest potentials are at Guam, Papeete, Madang, Noumea, Suva and Vuda/Lautoka. 
Key Words: Shipping, risk, casualty, Oceania. 
 

Development and Application of Tohoku Coastal Web-GIS for Supporting Recoveries of the Tohoku Earthquake 
Sei-Ichi Saitoh1,2, Katsuyoshi Tanaka3, and Fumihiro Takahashi2 
1 Hokkaido University, ssaitoh@salmon.fish.hokudai.ac.jp, 2 Green & Life Innovation Inc., 
fumihiro.takahashi@glinnovation.jp, 3 NPO EnVision Conservation Office, tanaka@env.gr.jp 
We started “Hakodate Marine Bio-Cluster Project” in the Regional Innovation Cluster Program (Global Type) from 
2009 supported by the Grant-in-Aid for University and Society Collaboration from the Ministry of Education, 
Culture, Sports, Science and Technology (MEXT), Japan. Through this project, we develop an web-GIS with 
integrated coastal fisheries information system applying satellite remote sensing, buoy observation networking, 4-
D VAR data assimilation system, ecosystem modeling, marine-GIS spatial modeling to detect of potential fishing 
zone for coastal squid fisheries and to predict suitable site for scallop and kelp aquaculture in southern Hokkaido 
coastal region, Japan. We expand these Web-GIS to Tohoku coastal region for supporting of recoveries of the 
Tohoku Earthquake. This Web-GIS, called Tohoku Coastal Web-GIS, is applied for services and contributions to 
support activities of recoveries the Tohoku Earthquake. The Web-GIS contains satellite information including high 
resolution GeoEye images, aircraft images, fundamental bathymetry, safety information, survey results and so on. 
Twitter function is applied for input from fisherman and local government. We will present the usefulness of these 
on-going Web-GIS for risk management and recoveries. 
Key Words: Web-GIS, recoveries, Tohoku Earthquake. 

 
Using Spatial Prioritization Tools to Help Strengthen Terrestrial Conservation and Management across Mt. 
Navotuvotu – Mt Kasi Corridor 
Gander Wainiqolo1 , Natalie Askew2, Akanisi Caginitoba3, Kini Koto4, Yashika Nand5, Margaret Fox6, Ingrid 
Qauqau7, Waisea Naisilisili8, Stacy Jupiter9 

 12 3 4 5 6 7 8 9Wildlife Conservation Society Fiji Country Program, gvosaki@wcs.org, 2nataliecjaskew@gmail.com, 
3acaginitoba@wcs.org, 4kkoto@wcs.org, 5ynand@wcs.org, 6mfox@wcs.org, 7iqauqau@wcs.org, 
8wnaisilisili@wcs.org, 9sjupiter@wcs.org 
Forests within and surrounding key biodiversity areas (KBAs) of Mt. Navotuvotu and Mt. Kasi, on Vanua Levu,  Fiji, 
are nationally recognized as critical for conservation because they contain globally threatened species and provide 
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important ecosystem services (e.g. water provisioning and food security) to the people of Bua and Cakaudrove 
provinces. Yet, forests of the Mt. Navotuvotu‐Mt. Kasi corridor are under imminent threat from logging, mining 
and invasive species: 59% of the Mt. Navotuvotu KBA is under logging concession, while 80% of the Mt. Kasi KBA is 
under mining tenement. We describe a project undertaken to achieve the goals of assisting local communities to 
establish 10 community forest parks (covering approx. 1825 ha). We used the software tool Marxan with Zones to 
identify which local landowners to target for consultations to develop management schemes and we assigned clan 
land tenure boundaries as planning units. We set targets for the amount of intact forest and costs based on 
occurrence of logging concessions, mining exploration, areas suitable for arable farming, areas within 1 km of 
roads, and community willingness to participate (inverse binary measure), based on prior consultations by a local 
NGO and the Department of Forestry. We targeted clans for consultation whose land tenure blocks were selected 
the most times over 100 runs as being important for conservation and feasible to protect. Several rounds of 
consultations were conducted in conjunction with the Department of Forestry and iTaukei Land Trust Board, 
resulting in commitments from at least 9 clans to develop community forest parks. Our next steps are to consult 
with landowners and government agencies to identify the best types of management under legal or other 
effective means and to determine the optimum spatial configuration of management actions within each land 
tenure block to reduce the negative impacts from logging and mining. 
Key Words: forest conservation, key biodiversity areas, spatial planning, Fiji. 

 
Geographical Distribution and Genetic Evolution of Dengue Viruses in the South Pacific 
Maite Aubry1,2 , Myrielle Dupont-Rouzeyrol3, Olivia O’Connor3, Claudine Roche1, Stéphane Lastère1#, Didier 
Musso1, Suzanne Chanteau3, Shannon Bennett4, John Aaskov5 and Van-Mai Cao-Lormeau1 

1Institut Louis Malardé, BP 30, 98713 – Papeete Tahiti, Polynésie française, 2Université de la Polynésie française, BP 
6570, 98702 – Faaa Tahiti, Polynésie française, 3Institut Pasteur de Nouvelle Calédonie, BP 61, 98845 – Nouméa, 
Nouvelle Calédonie, 4Department of Tropical Medicine, Medical Microbiology and Pharmacology, Asia-Pacific 
Institute of Tropical Medicine and Infectious Diseases, John A. Burns School of Medicine, University of Hawaii at 
Manoa, 651 Ilalo Street, BSB 320, Honolulu, HI 96813, USA, 5Institute of Health and Biomedical Innovation, 
Queensland University of Technology, 60 Musk Ave, Kelvin Grove Qld 4059, Australia 
# Present address: Centre hospitalier de Polynésie française, BP 1640, 98713 – Papeete Tahiti, Polynésie française, 
maubry@ilm.pf 
During the last decades, the South Pacific has been experiencing several dengue outbreaks successively due to one 
of the four dengue virus (DENV) serotypes. In contrast with the situation in hyper-endemic continental countries 
and in the Caribbean, the epidemiology of dengue in South Pacific Island Countries (SPICs) is characterized by the 
long-term predominance of a single DENV serotype. Local specificities in the epidemiological profiles of dengue 
have also been observed between the SPICs. They might be related to distinct geographical situations (remoteness 
from hyper-endemic countries and other SPICs), ecobiological contexts (climate, endemic mosquito species), 
demography and population flows. In the present study, we focused on the past DENV-31989-1996 and DENV-21996-

2000, and the recent DENV-12001-2012 and DENV-42007-2010 transmission periods in the South Pacific. We sequenced the 
genome of 276 DENV strains collected in several SPICs, and conducted phylogeographic and genetic analyses. Our 
results confirmed South-East Asia as being the major source for DENV introductions in the South Pacific and 
revealed the existence of preferential routes for DENV distribution between SPICs. Otherwise, we observed the 
occurrence and fixation of specific mutations within the viral genome, signatures of the impact of regional and 
local contexts on the genetic evolution of DENV. 
Key Words: Dengue virus, genetic evolution, South Pacific.  

 
The Land Snail Fauna of Rotuma & Cicia Islands (Fiji): Conservation and Biosecurity Imperatives Gilianne Brodie1, 
Gary M. Barker2, Froseann Stevens1, Monifa Fiu3, Jimaima Lako1 & Jale Naivalurua1 

1 Biology, School of Biological and Chemical Sciences, University of the South Pacific, Suva Fiji Islands 
(brodie_g@usp.ac.fj)2 Research Associate, Landcare Research, Private Bag 3127, Hamilton, New Zealand 3  

LäjeRotuma Initiative, Suva, Fiji Islands  
Two small, remote islands of the Fiji archipelago; Rotuma Island, the main island of the Rotuma Group (34 km2) 
and Cicia Island (43 km2) in the Lau Group, were surveyed to document the composition of the non-native land 



Page 96 of 159 

 

snail fauna and to investigate if populations of significant endemic land snail fauna persisted there.  Over twenty 
land snail species were found on each island respectively. Many species were non-native and included new 
records for both the Rotuma and Lau Groups. Several notable endemic land snail species were found including 
living populations of a partulid “tree snail” Partula nr lanceolata on Cicia and empty shells of the partulid Partula 
leefi and the rhytidid  Delos gardineri on Rotuma Island. Community awareness of the unique nature of their land 
snail fauna was absent prior to the survey visits. The invasive predatory flatworm, Platydemus manokwari, was 
also found on Rotuma Island and represents a critical threat to that island’s native land snail fauna. P. manokwari 
appears to be absent in other parts of the Fiji Island archipelago (including Cicia Island) and an examination of 
entry pathways and existing quarantine measures is urgently required to address its potential spread to non-
invaded areas. Further sampling of residual native habitat in less accessible areas, such as off-shore islets and 
coastal cliffs, is needed to fully assess the conservation status of the endemic fauna found. Determination of the 
urgency of threats posed by human-induced habitat degradation, non-native snails and the invasive snail predator 
P. manokwari is also needed to assist development of community-led conservation action-plans. 
Key Words: Partulid, invasive, endemic, P. manokwari. 

 
A Regional Biosecurity Plan for Northern Micronesia and the U.S. State of Hawaii 
James Stanford1 and Mereseini Seniloli2 
1Univeristy of Guam, jsecology@gmail.com, 2Secretariat of the Pacific Community, MereseiniS@spc.int 
The Micronesia Biosecurity Plan (MBP) is an unpresidented effort to develop and harmonize biosecurity efforts 
across the following jurisidictions: the Federated States of Micronesia, the Republic of the Marshall Islands, the 
Republic of Palau, the U.S. Commonwealth of the Northern Mariana Islands, the U.S. State of Hawaii, and the U.S. 
Territory of Guam. Development of the MBP has been funded in large part by the U.S. Department of Defense and 
the effort has been divided into two phases.  Phase I, the drafting of risk assessments for marine, freshwater, and 
terrestrial ecosystems across the region is completed. Phase II is on-going and has two components. The first 
component of Phase II is an extensive review of the draft documents produced in Phase I.  This review has been 
conducted by local, regional, and international experts and will culminate in editing of the Phase I drafts 
documents to produce a finalized MBP.  The second component of Phase II is the development of the Strategic 
Implementation Plan (SIP) for the MBP.  The SIP when completed will serve as a road map for multiple partners in 
achieving the maximum regional implementation of the recommendations contained within the MBP.  The SIP will 
identify needs and recommend solutions towards regional biosecurity harmonization. Ultimately the MBP and the 
SIP will provide the jurisdictions with a framework to increase jurisdictional and regional efforts to improve 
biosecurity, ultimately reducing the risk posed by invasive species. This regional biosecurity effort can and should 
serve as a blueprint for other regions. 
Key Words: Biosecurity, Micronesia, Hawaii, Invasive Species. 

 
Conservation Planning for Connectivity: Aligning Social and Ecological Scales to Improve Management 
Outcomes 
Rebecca Weeks1 

1ARC Centre of Excellence for Coral Reef Studies, James Cook University, Rebecca.Weeks@jcu.edu.au 
Throughout the Coral Triangle and Pacific Islands, management of marine and coastal resources is undertaken 
primarily by communities and local governments. Recent efforts to “scale up” local management initiatives have 
focussed on developing marine protected area (MPA) networks that achieve more than the sums of their parts. 
Local-scale social or governance networks provide incentives for communities to coordinate their actions across 
larger regions and to establish management more extensively than they otherwise might. However, whilst there is 
broad agreement on the need to scale up local management, how far do we need to scale up? What degree of 
cooperation is necessary to conserve the ecological connectivity processes that underlie the region's extraordinary 
biodiversity? And can effective management strategies be built entirely from the bottom up, or is there a point at 
which regional oversight or top down interventions are required? I sought to answer these questions by reviewing 
the characteristic spatial scale of four key ecological connectivity processes: seascape connectivity; reef fish 
spawning aggregations; larval dispersal; and marine megafauna migrations. I highlight where these align or 
misalign with the spatial scale of management institutions, drawing on examples from the Philippines, Solomon 
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Islands and Fiji. I identify which facets of ecological connectivity can be managed at different levels of social or 
political organisation, where congruence between social and ecological connectivity indicates that scaling up 
community-based actions might be an effective approach to achieve regional management objectives, and where 
alternative approaches should be sought. 
Key Words: Connectivity, conservation, scale, marine. 
 
Developing Science Literacy in the Local Contexts for a Sustainable Society of the Future 
Noyuri Mima 
Future University Hakodate, noyuri@fun.ac.jp 
In recent years, there have been many activities for improving science education in Japan. Also, activities for 
developing science literacy and science communication for adults have been promoted. A science festival has 
been recognized as an effective platform for science communication for both community-based initiatives and 
facilitating a dialogue between the public and scientists, especially in the UK. Around the same time, a lifelong 
learning society has evolved and the need for educational reform has emerged. The theory of learning has shifted 
from a knowledge acquisition model to a community participation model. Considering these situations through a 
science education perspective, there is a high possibility that a science festival provides opportunities for a wider 
variety of lifelong learners to participate in meaningful science learning and living experiences with diverse styles 
in the local contexts. The case of Hakodate International Science Festival will be discussed as a model for 
developing science literacy and science communication in the local contexts. 
Key Words: Science literacy, science communication, science festival, local contexts. 
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Coastal Zone Management in Island States 

Managing Mangroves in the Solomon Islands through the Bottom-Up Approach 
Hugo Tafea1 , Joelle Albert 2, Faye Siota2, and Daykin Harohau2 
1Mnistry of Environment, Climate Change, Disaster Management & Meteorology, hugo.tafea@gmail.com 
2Worldfish, J.Albert@cgiar.org; F.Siota@cgiar.org; D.Harohau@cgiar.org; 
The MESCAL-Solomon Islands project is focussed on developing a stakeholder based co-management plan, 
supported by scientific and traditional knowledge for Eliote village, Maramasiki Passage, with the view of 
informing the development of national mangrove management policy and legislation. Lessons learnt will also 
inform the development of  co-management plans in other parts of the country.  The approach used in MESCAL-SI 
is one that has been developed by previous community based resource management activities in  the Solomons 
and comprised a diagnosis phase and a management phase nested within an ecosystem approach for fisheries 
management. Extensive community consultations using tools such as habitat mapping and an analysis of 
strengths, weaknesses, opportunities and threats were part of the diagnosis phase which allowed the 
identification of suitable entry points for management. The management phase involved the establishment of a 
management constituency and adaptive management or “learning by doing”. Various awareness raising tools and 
knowledge exchange were integral parts of the management phase. Within seven months, a mangrove resource 
committee was established in Eliote, a mangrove management area identified and a draft mangrove management 
plan developed.   There were many lessons learnt that can be used to facilitate community-based mangrove 
resource management activities in other parts of the country and in the wider Pacific region. 
Key Words: Solomon, mangrove, management, community. 
 
Emerging Industry Development and Emissions of Emerging Pollutants in the Bohai coastal Region of China 

Yonglong Lu1，*，Pei Wang1,2，Shuangwei Xie1,2，Tieyu Wang1 
1State Key Lab of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy 
of Sciences, Beijing 100085, China, 2Graduate University of Chinese Academy of Sciences, Beijing 100049, and 
China), E-mail: yllu@rcees.ac.cn 
Bohai coastal region is one of the fastest economic development regions, the third pole of economic development 
in China. With the rapid development of urbanization and industrialization in the coastal region, a series of 
environmental problems caused by emerging pollutants have attracted attention. Perfluorooctane sulfonate 
(PFOS) and related substances are synthetic chemicals manufactured for their desirable properties, and have been 
widely used in various consumer products and emerging industrial processes. Due to their persistent, 
bioaccumulative and toxic attributes, PFOS-related chemicals have attracted great regulatory interests since 2000. 
While the production and use of PFOS have been restricted or eliminated in most developed countries, PFOS and 
related substances are still manufactured and used in relatively large quantities in China. Therefore, specific 
measures or regulations for managing PFOS-related activities are in great need. In the present study, emission 
sources of PFOS in the coastal region were identified and classified based on the production and use status of 
PFOS-related chemicals in China. PFOS emission loads in 2010 were estimated and their relationship with the 
coastal industrialization was analyzed. The exposures of PFOS in multiple environmental media of the Bohai 
coastal region were summarized. The pathway for PFOS entry into environment from the emission sources, its 
transfer processes in multimedia environment, and the relationship with the coastal industrial layout were 
discussed. Suggestions for risk assessment and management of such emerging pollutants as PFOS in China were 
provided. 
Key Words: Coastal region, Perfluorooctane sulfonate, emerging pollutants, environmental management. 
 
Temporal Sediment Dynamics in Small Undisturbed Forested Watersheds on Tropical Islands: A Baseline Case 
Study from Southern Viti Levu island, Fiji 
Arishma R. Ram1 and James P. Terry2 
1 School of Geography, Earth Science and Environment, Faculty of Science, Technology and Environment, University 
of the South Pacific, Suva, Fiji; ram_a@usp.ac.fj, 2 Department of Geography, National University of Singapore, 
AS2, 1 Arts Link, Kent Ridge, Singapore 117570;  geojpt@nus.edu.sg 
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In the Fiji Islands, marine productivity is threatened by land-based activities that cause soil erosion and fluvial 
sediment delivery to coasts.  The majority of Fiji’s coastal hinterlands are occupied by small steep watersheds.  
Logging in such watersheds is one of the major contributors to degradation of coastal marine ecosystems and 
fisheries since small catchments have a low retention capacity for sediments.  Reefs adjacent to smaller coastal 
watersheds, unlike those near larger rivers, are not adapted to periodic exposure to high sediment loads, and may 
suffer long-term degradation.  This being said, however, there is very little evidence that quantifies the linkage.  A 
lack of sufficient data for fluvial suspended sediment transport therefore hinders the identification of vulnerable 
areas and implementation of watershed restoration efforts. Within this context, this project investigates temporal 
sediment dynamics in relation to rainfall parameters in a naturally forested, steep coastal catchment (the Votua 
Creek) in southern Fiji, in order to provide a baseline against which comparisons can be made for adjacent areas 
where land use activities are more intense.  The study area, known as the Coral Coast, has Fiji’s longest continuous 
fringing reef running for   70 kilometers, but is threatened by sediment draining from mostly small watersheds 
where logging activities are expanding.  Stream water turbidity was monitored continuously over 8 months from 
October 2009 to June 2010 in response to rainfall events.  Preliminary results illustrate the links between 
important rainfall characteristics (especially those of big storm events) and corresponding suspended sediment 
concentration patterns in the stream. 
Key Words: Sediment dynamics; southern Fiji; forested watersheds. 
 
Adaptation Process of A Fishing Community In Fiji –Toward A Resilient Community- 
Kazuo Udagawa1 , Vina Ram-Bidesi Name 22, and Joeli Veitayaki3 
1Japan International Cooperation Agency, kazuo.udagawa@usp.ac.fj, 2University of the South PacificS chool of 
Marine Studies, vina.rambidesi@usp.ac.fj,3University of the South Pacific School of Marin Studies 
joeli.veitayaki@usp.ac.fj 
This study follows the change within a fishing community throughout 20 years and its resultant resiliance. A 
detailed study of the Qoma community from 20 years ago by one of the authers is used as a foundation and 
analyzed with the current situation using Participatory Lerning and Appraisal (PLA) method. What has changed and 
what has not been changed? How did natural disasters, the political system and technical intervention affect the 
community socially and economically? What is the community’s future? How did fisheries management using 
fishery diversification efforts function? What are the  lessons learned? 
Key Words: Fisheries, Management, Resilient, Community. 
 
Articulating Sustainable Development in Gau Island, Fiji: A Community-Based Initiative 
Joeli Veitayaki1 
1University of the South Pacific School of Marin Studies joeli.veitayaki@usp.ac.fj 
Over the last decade, the people of Gau have been part of an exciting social transformation process to look after 
their natural resources and development interests, learn, adopt and promote the transfer of environmentally 
sound technologies and articulate sustainable development to prepare them for the uncertain future they face. In 
an increasingly globalised world that is threatened by climate change, exploding population, worsening poverty, 
food insecurity and dependency, the people of Gau are working to protect their natural heritage to provide for 
their needs as well as their future generations. The people have formed a social network known as Lomani Gau to 
coordinate their individual effort in the 5th largest island in the country. They have established a network of 
marine managed areas, have formulated resource management plans, made some governance decision to ban 
wild fires, care better for domesticated animals and look for alternative sources of livelihood. The people are 
meeting regularly to discuss issues of importance to them and are receiving support that they access only because 
they are organized and can inform others about their self-helped activities. In spite of the challenges that have to 
be addressed, the experience has opened doors and provided development opportunities that otherwise would 
have been non-existing. The people in Gau are presently undertaking a United Nations Development Programme 
(UNDP) Small Grants funded reforestation initiative and are awaiting collaboration from Mie University in Japan 
and the Japanese International Cooperation Agency (JICA). The community-based development experience in Gau 
is relevant to other communities in the Pacific Islands and should be used widely to ensure that our people in 
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coastal and rural communities who use, depend and own these environment resources are actively involved in the 
initiatives that their countries commit to at the international level. 
Key Words: Environmentally sound, globalized world, natural heritage, sustainable development. 
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Education, Science, Teaching and Learning in the 21ST Century in the Pacific 

Aoga Amatae Amata i Fea, Ae Faaiu i Fea? (Reconceptualising Aoga Amata, Where Does it Start, and Where 
Does it End? 
Ms Faasaulala Tagoilelagi-Leota 
AUT University, Email: ftagoile@aut.ac.nz 
Samoan myths and legends recorded many events which most of the proverbial sayings (alagaupu) have derived 
from.  Children in these stories are characterized by their relationships with family members or their rank/status.  
They are commonly referred to as tuagane (brother), tuafafine (sister) or fanau (children). A similar trend on 
writing about children internationally in this era, not only in Samoa but in Western societies, described children 
not in their ages but with what they wore or did.  Between the 13th and 16th century in Western countries such as 
France, Italy, and Greece, childhood was perceived through images of iconography (Aries, 1960).  Children were 
described as ‘level of the grown up waists’ (p.33) and are rarely referred to by age.  In comparison with Samoan 
myths and legends, children are described as tama (boy), teine (girl), atalili (son), afafine (daughter).   In this view, 
early childhood education was presented in what the children wore; whether it is for an educational reason or 
simply for leisure. Aoga Amata literally means; beginning of learning.  The institutionalisation and corporatizing of 
early childhood education has many issues for the Aoga Amata movement in NZ, but in particular with its 
philosophy.  Does Aoga Amata have the manpower to survive the psychological and biological literature which 
legitimizes early childhood education universally? Can Samoan culture and language be corporatized?  Is the 
philosophy of Aoga Amata future-proof? 
Key Words:  Aoga Amata, reconceptualising, philosophy. 
 
A Methodology to Access Program Outcome and Impact of Program Gap Assessment    
Shamsuddin Ahmed, Raghuvar Dutt Pathak, Ofer Zwikael1 , Gurmeet Singh, PhD 
The University of the South Pacific, Graduate School of Business, Suva, 1Australian Antional University, Australia 
Around the globe, significant efforts are made in preparing MBA graduates with skills and ability to function in a 
global environment (Swearengen et al. 2002). Employers expect MBA graduates to perform competently at 
national and international levels (Koehn 1997; Anderson et al. 2007). Outcome assessment (Jaraiedi and Ritz, 
1994; Kauffmann, et al, 2002) is important to assure that the appropriate courses provide sufficient skills to keep 
up the trends (Johnes, 1996; Lee et al., 2007). University caters to the needs of local communities as well as 
employers. Accreditation and assessment of courses maintain quality assurances in higher education (Patil et al. 
2004) and it is valued by the employers (Augusti, 2005). Gradually, accreditation is becoming important. Most 
accredited universities designed a system to meet the accreditation norms (Kim, 2003). Efforts are in place in 
curriculum redesign with several universities but a systematic approach that evaluates program outcome and align 
curriculum with the mission of the institute to satisfy external stakeholders interest is a hard task to accomplish. 
The challenging issue is to quantify course content in a program that directly matches the requirements of 
external stakeholders and influence the program outcome. The solution to this problem is important contributions 
to the program design and program restructuring efforts. Such methodologies are vital to the quality 
enhancement mechanism in curriculum design. The AHP gather information by pair wise comparisons, while QFD 
associates the technical requirements of a program with learning outcome. A procedure is necessary to combine 
data in a format consistent with QFD and AHP scheme is complex scheme.  A methodology to access gap in 
program outcome and impact of learning objectives in program outcome is illustrated with a case study. The case 
study will explain how the QFD and AHP methodologies accomplish the educational outcome measurements. The 
study opens up further directions in reviewing course curriculum. The University of the South Pacific for example, 
has initiated Strategic Total Academic Review(STAR) that aims to provide deep reform of the University's 
programmes, courses and academic policies, procedures and structures. STAR has been conceived as a total 
transformation of USP’s learning and teaching. As per the University’s Strategic Plan 2013-18, USP  will transform 
its learning and teaching including research to become an excellent university.  A general proposition is that this 
study opens up opportunity to go through the curriculum and course design approach to satisfy the accreditation 
requirements of any external agencies. This model is a key to continuous quality improvement in curriculum 
development. The gap analysis suggests the areas of improvements.   
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Key Words: Program assessment and outcome, Course impact, Curriculum design, QFD, AHP, Gap analysis. 
 
Optimising Samoan Oral Proficiency: Implications for Teaching and Learning  
1 Meaola Amituanai-Toloa, Rosi Fitzpatrick2, and  Faimai Tuimauga3 
1The University of Auckland, m.toloa@auckland.ac.nz 
This paper describes the instructional practice of teachers in a Samoan bilingual cluster involving three schools and 
seven Samoan teachers in delivering the curriculum to year 0 (5 year old) to year 8 (12/13 year old) students.  The 
30 to 40 minute baseline observations conducted on teachers’ instruction during a reading session were part of a 
Ministry of Education professional learning and development project (in progress) to increase student 
achievement in English literacy for Samoan students in these classrooms through evidence-based in-class 
facilitation.  We hypothesized that teachers in Samoan bilingual classes were perhaps not making optimal use of 
children’s prior knowledge particularly their linguistic and cultural strengths to increase robust and in-depth oral 
discussions for understanding of texts during the reading lessons.   The baseline observations were coded under 
exchanges that related to: vocabulary; checking; incorporation; extended talk; awareness; and feedback, and were 
analyzed for the purposes of (1) feeding back to teachers what their instruction looked like (2) creating discussions 
around teacher strengths and weaknesses that had arisen out of the instructional and student achievement data 
and (3) identifying professional development needs for teachers and their students.   It was found that teachers 
and students discussions around a concept or word were limited and that students’ oral strengths were not fully 
optimized for understanding. The second phase is in progress with the last phase starting 2013. The findings from 
these two phases will enable some discussions to be made around shifts in instructional practice, if any, their 
impact on student achievement, and how these might be sustained for an academic successful future. 
Key Words:  Oral language proficiency, Samoan Bilingual Education, Teacher Practice, Extended Talk. 
 
Interrogating Indigenous Knowledge in Science Classrooms: Enhancing Achievement & Pacific Cultures 
Mesake Dakuidreketi1, Sereima Naisilisili2 
1 University of the South Pacific,rawaikela_m@usp.ac, 2University of the South Pacific.naisilisili_s@usp.ac.fj 
This paper examines the possibility of building a bridge between indigenous knowledge and cultures of the Pacific 
students, and science as taught in schools. The possibility of blending Pacific cultural heritages in modern 
education concepts and ideas of science must take place. The blending and building of Pacific cultural heritages 
and science concepts will encourage students to maintain their identity while doing well in modern academic 
science. The paper presents some views from the literature and some integrated findings from previous 
researches by the authors. A combination of narrative and photos as well as diagrams will be utilized in this 
presentation. 
Key Words: Indigenous knowledge, science, enhancing school achievement, Pacific cultures. 
 
 
Complexities in Professional Development for Teachers in Remote & Rural Terrains 
Sereima Naisilisili1 , Samu Bogitini2, Unaisi Nabobo-Baba3 

1naisilisili_s@usp.ac.fj  2 bogitini_s@usp.ac.fj, 3 nabobo_u@uguamlive.uog.edu 
Teachers’ Professional Development is essential in our efforts to improve education in rural remote island 
communities.  This paper is a report on a study conducted by the authors among teachers in five rural schools in 
Udu Point, Fiji. The teachers voices speak to struggle, determination, finance and other challenges of professional 
development. The paper highlights the need for institutions  like USP that promote distance and online learning, 
to look hard at the yarning gap between institutional policy and on- the- ground realities; hence a call for intense 
review and evaluation of such  policies.  The paper concludes with a number of recommendations on the 
improvement of policy on Professional Development for teachers in rural remote island schools as well as services 
by stakeholders.  The paper further suggests the need to address challenges and concerns of teachers in order to 
lessen the impact of ‘the digital divide’ for teachers serving in remote and rural communities. 
Key Words: Professional development, rural and remote, institutional policy and ground realities. 
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Su’esu’e Manogi/Vakasaqara Na Ka e Boi Vinaka: In Search Of ‘Parity’ in the University of Auckland’s tertiary 
landscape 
Tim Baice, Ulu Nawaqavanua 
1Academic Coordinator Pasifika Success/University of Auckland/ Faculty of Education, t.baice@auckland.ac.nz, 
2Student Mentoring Coordinator Pasifika Success /University of Auckland/ Faculty of Education, 
u.nawaqavanua@auckland.ac.nz 
It is our attempt in this paper to examine in detail the work of ‘Pasifika Success’ (PS), an equity programme at the 
University of Auckland’s Faculty of Education. The main objective of PS is to support Pasifika students at all levels 
of study for success. Whilst this is the objective, we found that our support for success of students in the search 
for parity is very much dependent on factors which either hinder or enhance student success. This presentation 
takes the subtheme of Education and Culture in the Pacific for the 21st century. It presents an insider’s view of the 
way in which institutional and environmental factors combine and interact to shape the ‘search for parity’ in the 
University of Auckland’s tertiary landscape. 
Key Words: Pasifika tertiary students, tertiary education, parity, equity. 
 
Towards a Critical Samoan Discourse Analysis 
Akata Galuvao  
Auckland Univertsity of Technology, miwtep@vodafone.co.nz 
Pasifika scholars argue that development and policy initiatives that affect Pasifika must be influenced by Pasifika 
thought. Critical Discourse Analysis, despite appearing in many ways to be contradictory to the Samoan culture of 
respect and humility, is present in the different forms of interactions people are engaged in. My research critiqued 
discourse analysis from a Samoan perspective  to formulate a research  framework ‘o Tu’utu’uga ma 
manatu’a’anolasi faasamoa’ that honoured both the Samoan world view and identity and speaks back to the 
dominant palagi research methodologies and knowledge. This new framework was then applied in a study of the 
design of assessment practices in New Zealand primary schools. This methodology allowed the researcher to 
engage in ‘insider/outsider’ discourse, to identify and promote a Pacific world view and interrogate the 
assumptions that underpin western structures and institutions. This presentation aims to provoke discussion 
about the proposed framework and its use in other research fields and disciplines.  
Key Words: Critical Discourse Analysis, Pasifika, methodology, knowledge. 
 
The Savoir-Faire Dictionary Project: Revitalization through Community Education 
Mary Walworth1  
1University of Hawaii at Manoa, maryewal@hawaii.edu 
Language endangerment is a critical cultural issue in the Pacific, as many languages in the region are spoken by 
very few people.  This poses a threat to cultural heritage as language death can sever intergenerational links to 
indigenous knowledge.  It follows then, that to maintain cultural traditions, heritage language must also be 
safeguarded and maintained. The “Savoir-Faire” Dictionary Project responds to this need of language maintenance 
through the creation of “micro-dictionaries”:  short, theme-based booklets written in a heritage language.  These 
dictionaries use simple phrases, for ease of comprehension, to describe photos of culturally relevant activities.  
The booklets are distributed by educators in elementary schools then taken home by students and shared with 
parents, thus maximizing community exposure to the language and traditional culture.  This interface between 
teachers, children, and parents is designed to (1) close the intergenerational transmission gap and (2) maximize 
domains of language exposure, two key elements for successful language conservation.  This paper discusses 
results of pilot research studying the immediate effects of “savoir-faire” dictionaries.  This study was performed in 
Rapa Iti (French Polynesia), in collaboration with the local elementary school and the Tomite Reo Rapa (Committee 
for Rapa Language).  The results show that heritage language can be easily transmitted to an entire community by 
simply creating conversation about traditional culture in multiple domains, between generations.  This initial study 
furthermore demonstrates that small-scale exposure to heritage knowledge is an important first step towards 
more full-scale language and culture revitalization; and one that can be modeled throughout the Pacific. 
Key Words: Language endangerment, cultural revitalization, community education, Polynesia. 
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Chasing the Micronesian American Dream- Giving and Taking: Chuukese 1st and 2nd Generation Immigrant 
Children Experiences of Schooling and Community in Guam, USA 
Unaisi Nabobo-Baba, John Sanchez, Hedi Frieders 
As Micronesian societies increasingly become more and more integrated to the larger world and as global trends 
in migration to the metropolitan and bigger countries increase, inevitably ‘the Pacific child’ leaves their islands to 
seek a ‘better life’ with their parents. In the American former territories in the Western Pacific, the “chasing of this 
American dream” has become an issue and a point on contention for some time. The authors, in this paper 
examine a dimension of this movement and argue that very often discourses on migration in the media and in 
reported US documentation, are negative and paint a sorry state of affairs. Migrants are often categorized in 
particular ways and branded with statistics that do not capture the fact they too contribute to “their new home” 
very often in very creative and strategic ways. The child in the movement-in this case in Guam, is caught in all this 
flux and scenario as he/she tries to make sense of the institution of school in a new environment. The paper 
reports on a study that is currently being done to capture an important aspect of education in the western 
Micronesian Pacific today, that of first generation children migration and schooling experiences. The paper 
presents some views from the literature and some preliminary findings. The research examines the schooling of 
Micronesian (Chukese) migrants who come into Guam from some of the Islands that signed the Compact of  Free 
Association(COFA) with the United States, in 1985. It has a special focus on Chukese given that they comprise the 
largest numbers on Guam from all the FAS countries. To do this, the study examines socio-cultural factors that 
have positive and negative outcomes for community and school in contemporary Micronesian migration 
examining the lives of children and their families following migration within the ambit of the US Compact of Free 
Association with former territories. In order to do this, the study firstly documents school and community learning 
and everyday practices in the school and community of children and families in Tol, Chuuk. In Tol , the researchers 
conduct Interviews with 10 parents of school aged children, 10 educators in Tol and Weno the capital- at 
elementary, middle, and high school level, the Minister/& or officials of the Government’s education ministry, 10 
community leaders/chiefs on the island. Observations are also being done on school age children. Major issues 
deciphered from the examination are then are utilized to strengthen interviews of 200 Chuukese parents and 
guardians (all 1st generation immigrants) on Guam to ascertain what immigrants bring to their “new homes and 
schools”. The third phase sees a survey of 150 elementary, middle, and high school teachers on Guam followed by 
in depth interviews of 10 of the teachers from the sample of 150. 30 Chuukese students children (1st &2nd 
generation) in a number of elementary, middle, and high schools on Guam are also being interviewed in focus 
groups –a total of 30 children- 15 girls and 15 boys. The study’s literature and preliminary findings will be 
presented and discussed. 
Key Words: Immigrants, migration, Micronesia, Chukese, Guam. 
 
The Learning Styles of Micronesian Students at the University of Guam 
Larry Gamboa, Unaisi Nabobo, Julie Ulloa-Heath 
University of Guam, lgamboa@uguam.uog.edu 
Higher education institutions worldwide expect students to be highly skilled in reading and writing to successfully 
complete a course of study for a Bachelor’s degree.  This expectation is difficult for institutions that serve students 
from societies that are more oral than written.  At the University of Guam, the western-most higher education 
institution with United States accreditation, a majority of students are Micronesian - from Guam, the Northern 
Mariana Islands, Palau, the Federated States of Micronesia, and the Marshall Islands. Micronesians come from a 
culture and society with a strong oral tradition of storytelling.  Unfortunately, the written language is not as strong 
and therefore, students arrive at the University with weak reading and writing skills which further challenges the 
institution, specifically one that is an open admissions institution, where like most institutions of higher learning, 
success is based on the ability to read and write at higher levels.  In response to solutions to increase student 
success, the presented conducted a learning styles inventory of students in the freshmen “College Success 
Seminar” course and those living in the Residence Halls.  The results of the learning styles inventory study will be 
shared including potential solutions to increase student success through student awareness of their learning styles 
and faculty awareness of Micronesian student learning styles. 
Key Words: Higher education, learning styles, Micronesia, Guam. 
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Rating the MBA Program at the Graduate School of Business and Employer Satisfactions   
Shamsuddin Ahmed, Raghuvar Dutt Pathak, Arthur Darrow, James McMaster, Mesake Nawari Gurmeet Singh 
The University of the South Pacific, Graduate School of Business, Suva.  
The graduate school of business, at The University of the South Pacific embarked on MBA tracer study in 2012 to 
evaluate the MBA program and identify mechanisms by which the quality and effectiveness of the MBA program 
at USP can be improved. In addition, the tracer study also focuses on: 

 To evaluate the impact of the MBA degree on graduates career paths; 
 To evaluate the effectiveness, strengths and weaknesses of the MBA program at the Graduate schools 
of Business, USP;   
 To seek feedback on satisfaction with the MBA graduates in industries in addition to career 
progression.  

The survey started with a pilot study in late March. Stratified random sampling technique was used in this study. 
Because there was high rate of labor mobility an extensive search was necessary to track the MBA graduates. The 
data collected till to-date is entered into specially designed database to analyze and interpret the results. We 
report few salient features of the MBA tracer study in this document and hope to present comprehensive results 
at a later date. The composition of the MBA graduate employment is identified as 5 % in executive positions, 40% 
are senior managers and about 37% are professional staff. The remaining are holding middle management and 
officer support positions. The relationship of the employees with the employer who participated in the tracer 
study is mostly personnel manager, 54%, while 28% are immediate supervisors. Majority of the graduates are 
working in private sector amounting to 24.5%, in financial sector the composition is 20.8%, followed by 
government sector with 18.9%, manufacturing and education sector both represents about 13% each and the 
remaining are working in other sectors. About 38% MBA graduates are earning between FJD 40,000 to FJD 55,00, 
24% are earning between FJD55,000 to FJD70,000, 18% are earning between FJD 70,000 to FJD 85,000 and 3% 
MBA graduates are earning more than 85,000 FJD.  The MBA graduates found that the inclusions of the 
foundation business management skills in the MA program are necessary for the future managers so as to acquire 
new knowledge.In terms of developing greater self-confidence through MBA program and ability to make 
managerial decisions, the MBA graduates expressed that 60% are satisfied and 32.5% are highly satisfied with the 
MBA program. With regard to “Positive work attitude” of the MBA graduates, the employers rated this attribute 
as “very important”. Also, 62% employers in most industries are satisfied with the USP MBA graduates.   
Key Words: MBA, Tracer study, Employer satisfaction, Graduatee Employability. 
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Women, Science and Human Security 

Assessment of Gender Equality in the Knowledge Society Case of Indonesia 
Wati Hermawati1 
1Center for Science and Technology Development Studies, Indonesian Institute of Sciences, 
wherma2007@yahoo.com 
Science, Technology and Innovation (STI) are becoming the key roles to the rapid economic growth and 
sustainability development of developing countries including Indonesia. Innovation is not necessarily emerged by 
itself, but it should be facilitated in a system that includes a variety of stakeholders, namely research and 
development institutes, universities, industries, Government and society.  Gender is an important dimension of STI 
activities, particularly in designing and strengthening innovation capabilities and innovation systems in developing 
countries.  The gender equality is a valuable measurement of participation of women and men in STI, whether as 
an inputs of the STI activities or as the beneficiaries of STI activities. Assessment of gender equality in the 
knowledge society will help policy makers in building programs to improve status, shift policy and develop new 
programs based on real data and statistics. The framework on Gender Equality and the Knowledge Society was 
used to see a gender lens to the major indices of science, technology and innovation (STI), information and 
communication technology (ICT) and the knowledge society.  Assessment of gender equality in the knowledge 
society was divided into two, namely from inputs and outputs perspective.  Results of the assessment shows that 
the building of  knowledge society through Gender Science Technology and Innovation strategy in Indonesia is still 
in the innitial stage. This is clear from the fact that although national legal guarantee as well as policies and 
programs are in place, progress has been very slow. From the educational point of view, women are still lacking 
behind and consequently  women as agent of change: as researchers/scientists/technologiest/S&T policy 
makers/innovators  are also lacking. As a results of this, women as beneficiaries of STI development are also 
unable to fully enjoy the benefit of STI.  Although the policy environment appears to be supportive of gender 
equality in the knowledge society in Indonesia, gender attitudes and capacity for implementation are inhibiting 
the full realization of female equal participation in the country.  The social status indicators demonstrate the 
socio-cultural and religious barriers that continue to restrict advancement toward gender equality, despite legal 
and political commitment as well as the availability of national institutions and programs to promote women’s 
participation.  On the more positive note, the strong legal and political framework, added to real improvements in 
opportunity and capacity, agency and potential for increased exercise of access to resources, indicate that the 
country shows good prospect for promoting the active contributions of women to the national knowledge society 
as agents, equal partners of men for creativity, innovation and positive change. 
Keywords : Gender equality, knowledge society, Indonesia. 
 
The Effect of Gender Inequality on Inclusive Growth-Case Study 
Professor Biman Prasad , Charlotte Taylor2, and Sivendra Michael3 
1Faculty of Business and Economics/ USP, prasad_bc@usp.ac.fj, 2 Faculty of Business and Economics/USP, 
taylor_c@usp.ac.fj, 3Faculty of Business and Economics/USP, michael_s@usp.ac.fj 
This paper reviews the recent progress towards gender equality in promoting inclusive growth in  Fiji, Solomon 
and Vanuatu. Focussing on a number of indicators proposed under the Millienniem Development Goal 3 plus 
approach; gender inequalities in education and health outcomes and in labour market and politcal particiaption. 
Despite the ratification and acceptance of the Convention on the Elimiation of Discrimiation against Women 
(CEDAW) the advancement of equal opportunities for women in economic, political and household decision 
making has been dawdling amongst these Melanesian countries. Findings indicate that gender inequality in these 
countries are caused and reinforced by cultural and social factors and in the case of Vanuatu and Solomon, 
governnent’s own lack of initiative. Moerover, because of these cultural, social barriers and government’s inertia, 
there has been limited economic growth and an increase in household poverty. Furthermore, findings in this study 
indicate that household gender inequality in the form of domestic violence has severe ramifications on the 
household prosperity, country’s budget as well as the overall economic growth of the country. In conclusion, the 
paper argues that along with efforts in removing cultural, social, and institutional obstacles through education, it is 

mailto:wherma2007@yahoo.com
mailto:prasad_bc@usp.ac.fj
mailto:taylor_c@usp.ac.fj


Page 107 of 159 

 

just as important to generate economic opportunities and improve women’s capabilities and access to 
opportunities in order to progress towards gender equality and inclusive growth in Fiji, Solomon and Vanuatu. 
Key Words: Gender Inequality, inclusive growth, domestic violence. 
 
The Adjustment Level of Rural Adolescent Students According to their Socio-Economic Status in India: A field 
study 
Susmita Mandal1  
1School of Education/The University of the South Pacific, susmitammaiti@gmail.com 
Adolescence is the most crucial phase of human life. The purpose of this study is to investigate the adjustment 
level of adolescent students in relation to economic (e.g., parental income and occupation) and non-economic 
factors (e.g., gender, parental education, family size etc.) in rural India. The study conducts a sample survey of 104 
students selected from a rural school in India and constructs an index of adolescent adjustment, based on a 
modified Bell Inventory method. The study applies simple regression technique and the result suggests that non-
economic factors, e.g., mother education and gender status, influence the level of adjustment more effectively 
than the economic status of the family. Mother education plays vital role for the development of adolescent 
students. On an average, the adolescent boys are more capable of better adjustment than adolescent girls, 
because rural society still is not as conducive as boys for the development of girls.  
Key Words: Adolescent, Adjustment, gender, economic status, parental education. 
 
Gender Equity: Women in Academia 
Mahsood Shah1 and Sereana Kubuabola 2 
1University of Newcastle, mahsood.shah@newcastle.edu.au, 2University of South Pacific, 
sereana.kubuabola@usp.ac.fj 
Universities in many countries are facing the challenge of recruiting and retaining high quality women researchers. 
The exit of baby boomers in the academic workforce is significant with lack of strategy to attract and retain 
women early in their career as academics and researchers. This challenge is enormous in developing countries 
despite democracy, academic freedom, stability, sustainable economy, and free education at higher degree 
research level. This paper outlines the current dilemma in Fiji in relation to the succession of women in academic 
roles. The paper analyses the representation of female academics in the three universities in Fiji and strongly 
argues the need for higher education reforms in Fiji which includes strategies to provide opportunity for young 
females and other underrepresented groups in the academic workforce. The paper also suggests possible 
strategies to increase the participation of women in the academic workforce in Fiji based on current and future 
political environment. 
Key Words: Women in academia, gender equality. 
 
Land + Gender Equity = $ + Self-sufficiency + Harmony + Security 
Karanina Sumeo 
Auckland University of Technology, Email: mgf.sumeo@gmail.com 
Land is a 21st Century issue for Pacific women and communities. Customary land represents identity, legacy, food 
security, income, collateral, sovereignty, and place of settlement. People’s wellbeing, families, communities and 
security are threatened when their customary land and marine resources or access to them is lost or at risk. The 
gender based allocation of rights, entitlements, and roles in the strategic management of customary land including 
benefits from its use affect identity, income, social protection, entrepreneurialism and economies. Custom has 
been used to justify how land is governed, treated, and in some places traded. Custom has also been used to 
justify inequties to women regarding their access, rights and entitlements to customary land. These traditional 
ways of perceiving land and people are diminishing in relevance and being reshaped by rapid urbanisation, 
population growth, monetisation of economies and globalisation. As governments respond to the needs of 
growing populations and development imperatives, they inevitably need customary land. The planning and 
management of such lands directly impacts women as settlements, and as holders of rights to land. The land 
tenure reforms being proposed across the Pacific hold opportunities for those with no automatic access to land or 
are disadvantaged under custom rules; they also threat traditional social order, social protections and securities 
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already provided freely and flexibly under custom, including sovereignty. The session aims to provoke discussion 
on lifting prosperity, harmony, security and gender equity through improved access, rights and decision making 
roles for women, over customary land. 
Key Words: Land, gender, equity, security. 
 
The Decline of the Male Breadwinner: Changing Gender Relations in Fiji 
Dr Priya Chattier 1  
1Gender Studies Coordinator, School of Social Sciences, Faculty of Arts, Law and Education, The University of the 
South Pacific, Laucala Campus, Suva Fiji Islands 
The prevalent social norms prescribe men’s dominant role of being the primary income-earner and breadwinner in 
the family influencing men’s perceptions of their social status and power. But this paper argues that gender 
relations have evolved, and men are now required to adapt to new demands, new expectations and new roles. 
Men are adapting, but in many cases not as fast as women are changing their views and ways. While women are 
gaining power and freedom, men are resisting change in contemporary Fiji society. This paper explores whether 
(or not) and how women may be assuming more control over their lives regarding economic decisions. Using 
evidence from a qualitative study, it will be argued that economic growth as a motor for transforming society does 
not lead to changes in social norms, culture and gender equality outcome.  
Key Words: Male breadwinner, gender norms, Fiji. 
 
Vocational Motivation and Career Consciousness among Young Women in Japan 
Yukiko Inoue-Smith, PhD 
Professor of Educational Psychology and Research, School of Education, University of Guam 
UOG Station, Mangilao, Guam 96923, E-mail: yinouesmith@uguamlive.uog.edu 
The purpose of this study was to achieve a better understanding of how young women in Japan identify career 
goals that will complement goals in other aspects of their lives. The data were collected using questionnaire-based 
surveys, providing unique information on vocational motivation and career consciousness among approximately 
600 undergraduate women at Okayama University. The results are complex: indicating an increase in the numbers 
of career-minded women, but also that many women pursuing higher education still approach their careers in a 
very conservative way. The results also indicate a need to educate both male and female students on these issues, 
in order to support female students in their decisions on how to participate in the work force. Other aspects of 
women’s attitudes toward work and marriage and implications for future research are discussed. 
Key Words: Vocational motivation, career consciousness, young women, Japan. 
 
Women in Pacific Islands Parliaments:  Examining their Impact on Decision-making 
Asenati Liki-ChanTung, asenati.chantung@usp.ac.fj 
Ruth Maetala, S97007924@student.usp.ac.fj 
The University of the South Pacific 
Research on women in Pacific islands parliaments has focused primarily on their access to politics. The current 
push, among Pacific island leaders and advocacy groups to have more women in parliaments reflects support for 
descriptive representation. There is an assumption that gender plays a role in women’s (and men’s) impact on 
decision-making. There is little information about women’s actual decision-making and how that characterizes 
substantive representation of women’s interests. Thus what we do not yet know about women’s political impact 
and influence on policy-making is far greater than what we know. This paper discusses the emerging international 
literature on whether female leadership has made a difference for the substantive representation of women’s 
issues, and how that could be related to the situation of women in Pacific islands parliaments. Drawing on 
examples from Fiji, Papua New Guinea, Samoa, Solomon Islands and Tonga, the paper argues that besides gender 
other sociocultural identities and interests play a crucial role in enhancing or limiting female politicians’ influence 
on decision-making. 
Key Words:  Pacific women, parliament, substantive representation.  
 
Polygamy in Enga Province and PNG and its Effects on Women 
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Bianca Tommbe 
Pacific Adventist University, PNG 
This is a concept paper on polygamy in Enga Province and PNG. Polygamy, the art of marrying more than one wife 
(women) is practised by men in many communities in PNG. This practise has largely been accepted by the 
traditional and cultural norms of each community and has survived many years integrated with the lives of people. 
Recent attempts to change the mindset of people have not been easy through Western influence, education and 
the teachings of Christianity. Despite a changing world, polygamy is still being practised by some men. Polygamy is 
embedded into the socio cultural and traditional lives of a community hence, this paper discusses the Engan socio 
cultural background and traditions that support the practise of polygamy and highlights the effects on the role of 
women. I hope these experiences would be similar to the many 860 plus communities and linguistic groups in 
PNG. The paper also discusses the changes taking place in Enga and PNG generally through education particularly 
for girls, the teachings of Christianity, Western influence and the promotion of gender equality, the PNG 
Constitution and Vision 2050 promoting equality and development for women and the current economy and the 
politics of polygamy in PNG. All these laws, policies and influences directly impress on the role and progress of 
women and girls in PNG. A brief comparison will also be made on the Western cultural or its socio economic 
context to draw ample experiences. These experiences should allow us to better understand and improve our 
mindset so far as polygamy and the role of women and girls are concerned. Furthermore, the paper sheds light on 
the future trend on the practise of polygamy in Enga and PNG. It also shares my personal views on the political 
trend in government in its effort to outlaw polygamy in PNG.  
Key Words: Polygamy, Enga Province, women, PNG. 
 
Gender Parity and their Relation to Climate Change 
Nilesh Bilimora, Vina Ram-Bidesi, and Joeli Veitayaki 
University of the South Pacific, nilesh.bilimoria@usp.ac.fj 
“…there is no excuse for policy makers and practitioners not to invest in women’s empowerment or not to 
improve effectiveness in our policy dialogue with governments to accelerate improvements in gender-related 
MDGs”. The question my working paper investigates is whether, women are powerful agents of change in 
reducing climate change risk and disaster risk? Reference is made to the 2006 UNEP Gender Plan of Action which 
introduces gender equality and equity as a suggested way forward. A case study has been provided from Kabara 
Island to illustrate this position. Reference is further made to some of the common gender analytical frameworks 
utilized in disaster risk reduction. My paper concludes by providing initiatives that can be of assistance to Pacific 
Island communities, in ensuring equitable approaches in coping with climatic conditions.    
Key Words: Gender, Climate Change, disaster risk. 
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Building resilience through Loacally Managed Marine Areas (LMMAs) 

From One Island to Many:  A case Study of Village-Based Resource Management Efforts Building a Foundation 
for Resilience in the Padaido Islands, Biak, Papua, Indonesia 
Cliff Marlesy1 
1Indonesia Locally Managed Marine Area (LMMA) Network, marlessy@yahoo.com 
In 2004, community-based adaptive management (or CBAM) approaches were introducted to the Padaido Islands 
in Biak, Indonesia. There participatory learning and action approaches were applied to assit communities develop 
and implement locally managed marine areas (or LMMAs).  These LMMAs are based on community priorities and 
customary marine territories that typically include a combination of fisheries regulations and a configuration of 
No-Take-Zones and/or traditional reserves (known as sasi in Papua). At one of the intial sites, the island of Meos 
Mangguandi, village elders worked with a management committee to develop fisheries regulations and a 
combination of sasi and No-Take-Zones.  These efforts lead to the reduction in fish bombing in waters surrounding 
Meos Mangguandi, coupled with a rebound in some target species and habitats, as evidenced by fisher perception 
and monitoring data. While this development demonstrated a level effective management, it also created 
challenges with neighboring communities.  As resources increased within the LMMA, incidences of poaching from 
outside fishermen rose. Local fishermen responded quickly to these incursions, not only by intercepting and asking 
outside fishermen to return to fish within their own fishing grounds, but also with the confidence and skills to be 
able to offer assistance to neighboring islands in the development of their own resource management rules and 
processes. Other islands within the Padaido group are now implementing their own LMMAs, along with new 
Padaido-wide regulations.  These developments demonstrate that appliying a community-based adaptive 
management approach to marine resource issues can help foster procedural and social enablers for community 
resilience.  
Key Words: Tropic marine resource management, community-based adaptive management, locally managed 
marine area (lmma), community resilience. 
  
Weathering the Storm: A Case Study on Increasing Recovery of Coral Reef Resources in Pohnpei, Micronesia 
Eugene Joseph1 and Jorg Anson2 

1Conservation Society of Pohnpei and Locally Managed Marine Area Network, cspdirector@serehd.org, 
2Conservation Society of Pohnpei and Kewalo Marine Laboratory, UH-Manoa; cspmarine@serehd.org  
The continued decline of corals, reef-related invertebrates, and fish populations worldwide due to human 
activities demonstrate the need to understand population dynamics and ecology of coral reef ecosystems to 
develop more effective management responses for promoting sustainability and resilience. In Pohnpei, 
Micronesia, a response to address declining populations included biophysical reef monitoring, fishermen 
perception surveys, and management assessments that incorporated a significant portion of local community 
input. Results of monitoring and studies pointed to the need for more comprehensive management that merges 
traditional measures, including size limits and gear restrictions, with precautionary management tools that could 
enhance recovery and resilience of certain species. Specifically, it was suggested that the scale and scope of MPAs 
should be increased to protect juveniles and other life history stages over wider areas than currently employed. 
Fishermen surveys revealed a reliance on nighttime spear fishing and serranid catch composed primarily of 
juveniles and small adults of practically all epinepheline species. Recommendations from fishermen communities 
active in LMMA management tended to recommend more conservative or precautionary measures that could 
help reverse declining trends. New fisheries regulations were passed and have been increasingly enforced. 
Preliminary data indicate an increase and recovery of numerous species that have been the focus of these new 
regulations. These findings will be discussed in relation to the various management conditions. Results such as 
these can be instrumental for local fishermen, reef managers, and policy makers to encourage additional steps in 
promoting the long-term sustainability of coral reef resources for Pacific island nations. 
Key Words: population dynamics, locally managed marine area (LMMA), spawning stock biomass, fishery 
regulations. 
 
Protected Herbivores Can Prevent Phase Shifts and Strengthen Reef Resiliency 
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Fulori Nainoca1 , James Comley², Ron Simpson³, Rusiate Ratuniata⁴ 
1Institute of Applied Science, USP, s95007302@student.usp.ac.fj, ²Institute of Applied Science, USP, 
comley_j@usp.ac.fj, ³Institute of Applied Science, USP, ronsimp@yahoo.com , ⁴Institute of Applied Science, USP, 
ratuniata_r@usp.ac.fj 
This research assessed the role of four locally managed marine areas in protecting herbivorous fish populations, 
which in turn help to control the amount of nuisance brown algae, through their feeding. The results of this 
research found that (1) herbivorous fish biomass was significantly greater within the protected area than the 
adjacent fished area; (2) higher level of grazing of algae inside the protected area compared to the fished area; (3) 
lower biomass of algae within the protected area as compared to the fished area and (4) a significantly strong 
correlation between algal biomass and live hard coral cover. These results are important as many coral reefs 
around the world, including Fiji, are experiencing coral-algal phase shifts. There are two main reasons why this 
shift occurs; nutrient enrichment and lack of herbivores. Lack of herbivores is the result of overfishing, which 
drastically reduces the natural processes of maintaining algal growth on reefs. From this research we can conclude 
that small scale locally managed marine areas are effective in protecting herbivores hence, control algal 
overgrowth. Protection of herbivores, therefore, is key to maintaining and strengthening resiliency of Fiji’s coral 
reefs. 
Key Words: Phase-shift, Marine Protected Area, Herbivory, Resilience. 
 
Spatial Planning Tools for Conservation 
Hans Karl Wendt1, William Aalbersberg1, James Comley1, Rebecca Weeks2, Chris Roelfsema3 

1Institute of Applied Sciences-The University of the South Pacific, Suva, Fiji, 
karlwendt001@gmail.com/comley_j@usp.ac.fj, 2School of Marine and Tropical Biology and Australian Research 
Council Centre of Excellence for Coral Reef Studies, James Cook University, Townsville, Queensland 4811, Australia,  
Rebecca.Weeks@jcu.edu.au, 3Center for Remote Sensing and Spatial Information Science School of Geography, 
Planning and Environmental Management, University of Queensland, Australia/ c.roelfsema@uq.edu.au 
Fiji, like many countries in Melanesia and across the Pacific with similar systems of marine tenure, relies on 
communities through community-based management to protect inshore areas of coral reefs. The outcomes of this 
management may however result in small, fragmented patches of protection. In this study I use reserve design 
planning tools to integrate ecological, social and governance factors collected through a range of participatory 
methods to re-design a collection of protected areas with the aim that it may better achieve the benefits of a 
network. The re-designed network had an increased number, area and representation of habitats and key 
ecological features yet had a higher average ‘cost’ per unit area protected based on lost fisheries potential and 
enforceability of the network. These results suggest that such reserve design undertakings may play an important 
role in the scaling up from individual community-based managed sites to a functioning network of marine 
protected areas. However we caution that there needs to be a solid foundation of belief and trust amongst 
communities in management on which to build more complex integrated planning approaches. Findings were 
crucial as Fiji strives to achieve bold conservation targets to effectively manage 30% of nearshore waters in a 
network of Marine Protected Areas (MPAs).  
Key Words: Conservation, Fisheries, Marxan, Spatial Tools. 
 
 
PNG National Learning and Training Network: Promoting Good Practice, Sustainability, and Resilience in Marine 
Areas through Training, Learning, and Sharing 
Helen Rei1 
PNG Centre for Locally Managed Areas (PNGCLMA), helenrei7@gmail.com 
Introduced in 2010 and recognized by the PNG Government, the national PNG Learning and Training Network 
(PNG LTN) is coordinated by PNG Centre for Locally Managed Areas (PNGCLMA) as a mechanism by which good 
community-based resource management practices can be readily shared and promoted. The PNG LTN covers all of 
PNG and encompass the entirety of issues related to the marine environment. The initiative helps address training 
and capacity needs, as well as assist communities and NGOs share and learn from each other through the 
development of best practices, site visits, and learning exchanges.  The PNG LTN also contributes to the PNG 
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Marine Program National Plan of Action, which is tied to the Coral Triangle Initiative implementation in PNG. PNG 
LTNs program is supported through a National Coordination Committee (NCC) and PNG Technical Working Group 
(TWG), thereby enabling an important and cross-cutting role in implementation of the PNG Marine Program goals. 
Of the total of 14 coastal provinces in PNG, five have established provincial LTN hubs. Within its program, five 
categories of good practice have been identified: Community Engagement; Planning; Implementation; Policy and 
Governance; and Cross Cutting Topics. Planning, design and implementation of locally managed marine areas 
(LMMAs) play a central role in the topics shared within the LTN.  Thus, the LTN plans upcoming work that involves 
the sharing of best practices related to important harvested marine species, in which resiliency will be discussed 
and considered as a factor for promoting long-term sustainable use and management within LMMA implementing 
communities.  
Key Words: PNG Learning and Training Network (PNG LTN), locally managed marine areas (LMMA), resiliency, 
harvested marine species. 
 
How can “Local Management” Go to National Scale?: The Role of Government 
Hugh Govan1 
1LMMA Network, PO S-37, Tamavua, Suva, Fiji. hgovan@gmail.com  
The South Pacific has experienced a remarkable proliferation of community-based marine resource management 
in the last decade, carried out by over 500 communities spanning 15 independent countries and territories.  The 
approaches being developed at national levels are built on a unique feature of the region – customary tenure and 
resource access – and, in most cases, make use of existing community strengths in traditional knowledge and 
governance and a local awareness of the need for action, resulting in what has been termed “Locally-Managed 
Marine Areas” (LMMAs).  These LMMAs offer a practical strategy for adaptive management that supports local 
needs for livelihood security and an approach to achievable conservation in the region. The potential of these local 
approaches to form the backbone of national fisheries and coastal resource management has been recognised in 
national and regional policies and the focus of donors and supporters of community based approaches is moving 
towards achieving wider scale if not complete coverage by community based approaches. A number of 
illuminating experiences exist showing potential approaches for achieving not only wider geographic coverage (say 
at district or provincial scale) but also more holistic impacts (incorporating climate change adaptation or disaster 
risk reduction for instance or adopting Integrated Coastal Management models).  National and provincial 
governments are expected to play a fundamental role in the long term support of national approaches but 
government departments are challenged to adapt out of date and under-resourced institutions to identify and 
provide the more decntralized support required in the shift from top-down to bottom-up co-management 
approaches. This paper presents the results of discussions with national government and non-government 
stakeholders trying to identify the enabling conditions, types of priority support, major constraints and 
mechanisms to overcome these and provide long term frameworks for national management approaches based 
on local management in Solomon Islands, Fiji and Vanuatu. 
Key Words: LMMAs, community-based management, government support for co-management. 
 
Soft, Hard and Holistic Approaches in Reducing the Negative Impacts and Risk of Natural Disasters in LMMA and 
Non-LMMA Communities in Fiji  
Isoa Korovulavula1 
1Community Liaison Officer, PACE-SD, USP/DAI/USAID Tamavua, Suva, Fiji, korovulavual@usp.ac.fj 
The application of ‘hard’ and ‘soft’ approaches in managing coastal environmental management issues such as 
coastal erosion, establishing of ‘tabu’ areas (community based marine protected areas) and sea-level rise have had 
mixed results in both the locally managed marine area sites (LMMA) as well as the non-LMMA sites. These 
approaches have been advocated from two different school of thoughts. The ‘hard’ approach has been dominated 
by conventional conservation scientists, engineers, technocrates, politicians and the private sector. Soft approach 
comprise of low capital and small scale technological interventions that has its roots through the empowerment of 
communities to understand the nature of the problem they are experiencing as well as apply appropriate actions 
in the form of community action plans. In most cases these actions are applied within the adaptative management 
framework. There is also a third school of thought which combines the best practice from the soft and hard 
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approaches. This is often referred to as the holistic approach.  Holitistic approaches that have been applied in Fiji 
so far include integrated coastal management (ICM), integrated water resource management (IWRM) and  ‘Ridge 
to Reef.’ Ultimately the key in ensuring in building resilent communities in both LMMA and non-LMMA sites is the 
identification and implementation of a mixed ‘hard’ and ‘soft’. This paper will provide an insight to the key 
ingredients within the above holistic approaches that will add value to the exisiting LMMA initiatives. 
Key Words: Soft approach, hard approach, holisitic approach, LMMA. 
 
Detecting the Impacts of Periodic Harvests: A Comparison of Three Common Sampling Techniques 
Jordan Goetze1 , Stacy Jupiter2, Shaun Wilson3 and Euan Harvey1 
1The UWA Oceans Institute and School of Plant Biology/The University of Western Australia, 
jordan.goetze@uwa.edu.au, 2Wildlife Conservation Society Fiji Branch, sjupiter@wcs.org, Marine Science 
Program/Department of Environmennt and Conservation (Western Australia), shaun.wilson@dec.wa.gov.au 
Periodically harvested marine closures (Tabu areas) are the most common form of spatial management 
throughout the Pacific region. Despite their popularity, there are very few studies that have looked at their ability 
to conserve local fish populations and promote sustainable fishing. To achieve a better understanding of the 
impacts of harvesting Tabu areas an appropriate technique for monitoring fish is required. Periodic harvests 
provide an ideal oppurtunity to compare different sampling techniques as the amount of fish removed from within 
Tabu boundaries can be accurately recorded.  Fish within and outside a Tabu area in Kubulau District, Fiji were 
survyeyed before and after a low intensity harvest (286kg) using three commmon techniques; Stereo Baited 
Remote Underwater Video (Stereo-BRUVs), Stereo Diver Operated Video (Stereo-DOVs) and Uderwater Visual 
Census (UVC). None of the three techniques detected an effect of protection (Tabu area) on species targeted by 
fishers. However, the three techniques varied in their ability to detect a decrease in the the most highly targeted 
species Naso unicornis, Hipposcarus longiceps and Plectropomus spp.. Moreover, Stereo-BRUVs recorded a 
significantly greater abundance and biomass of the targeted, predatorial families; Lethrinidae, Serranidae and 
Carangidae and a significantly greater species richness than the other two techniques. Based on these results, field 
costs and logistics we discuss which technique is most appropriate for research on the effects of harvesting Tabu 
areas. 
Key Words: Periodic harvest, fish assemblages, method comparison, tabu area. 
 
Sustaining Small-Scale Fisheries with Periodically-Harvested Closures 
Philippa Cohen1,2 , Simon Foale3, Josh Cinner4 
1ARC Centre of Excellence for Coral Reef Studies, James Cook University, pip.cohen@my.jcu.edu.au, 2 WorldFish 
Center, Department of Anthropology, Archaeology and Sociology, School of Arts and Social Sciences, James Cook 
University, simon.foale@jcu.edu.au 
4ARC Centre of Excellence for Coral Reef Studies, James Cook University, joshua.cinner@jcu.edu.au 
Community-based and collaborative strategies are now a mainstream approach to address challenges faced in 
managing small-scale fisheries.  In the Pacific, marine co-management initiatives commonly employ taboos, or 
periodically-harvested areas, as an important, or even primary management measure.  However, empirical studies 
that systematically demonstrate the benefits of periodically-harvested areas for multi-species fisheries are lacking.  
I present a Solomon Islands case study where I employ an interdisciplinary approach to examine the effectiveness 
of four periodically-harvested closures for controlling fishing effort, and for maintaining and improving catch rates 
and yields.  I found that total effort and total harvested biomass from closures was low to moderate compared to 
reefs continuously open to fishing.  Effort was not significantly displaced onto open fishing grounds due to the 
small size of closures.  CPUE was significantly higher for gleaning, but not for line fishing or spear fishing.  I found 
both qualitative and quantitative evidence of significant localised depletion of invertebrates due to periodic 
harvesting by gleaning.  The duration and frequency of openings was highly variable, but in all cases decisions to 
harvest were made at the community level, and generally based on immediate social or economic needs.  My 
research suggests periodically-harvested closures achieve short term benefits via restricting effort and increasing 
efficiency of harvests, yet long term fisheries benefits may be threatened by rising demand and a lack of 
concurrently employed fisheries regulations.   
Key Words: taboo, fisheries, coral reefs, periodic harvesting 
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Results of Basic Management Effectiveness Assessments Across the FLMMA Network 
Ron Vave1, Jeremy Parker2, James Comley3 and William Aalbersberg4 
1Institute of Applied Science/USP, vave_r@usp.ac.fj,2Fiji Locally Managed Marine Area (FLMMA) network, 
blauthmaldoror@gmail.com, 3Institute of Applied Science/USP, comley_j@usp.ac.fj 
4Institute of Applied Science/USP, aalbersberg@usp.ac.fj,  
By December 2012, a quick self-assessment of 157 villages in Fiji, conducted by village leaders involved in 
Community Based Adaptive Management revealed the following: (1) 55% of the 121 village based MPAs were 
being temporarily opened for harvesting, (2) 1% of the 92 village yaubula committees were not functional, (3) 80% 
of poaching was happening by people from outside the village and (4) despite the different lengths of protection, 
71% were showing increases in fish and invertebrate abundance and size, while 69% showed the return of rare or 
extirpated species. These results are just a subset of the 31 indicators identified by villagers for their yearly 
monitoring. This rapid assessment tool helps the Fiji Locally Managed Marine Area (FLMMA) network to quickly 
get a 'pulse' of what's happening on the ground, and subsequently follow through with detailed queries and 
'treatment'. This study concludes that the quick assessment is important in helping identify what is working and 
what is not working. 
Key Words: Fiji, MPA, management, assessment. 
 
Netweavers in Conservation Learning Networks 
Bruce Goldstein 
Associate Professor, Environmental Design and Environmental Studies, University of Colorado Boulder, 
brugo@colorado.edu 
Network coordinators – or “netweavers” - of conservation learning networks (CLNs) have to balance the 
autonomy that individual communities/collaboratives require with the need for coordination to allow CLNs to 
advance shared goals across many sites and across spatial and organizational scales. Drawing from a six-year study 
of the U.S. Fire Learning Network (Goldstein and Butler 2009, 2010; Butler and Goldstein 2010), I focus on how 
netweavers navigate this tension through organizational design, intra- and inter-site communications, group 
facilitation, mechanisms for donor and participant accountability, and other means. I will also consider how 
netweavers enable the different kinds of social learning that effective CLNs enable - including instrumental, tacit, 
and critical or “double-loop” learning (Reed 2010). I will conclude with preliminary observations about effective 
netweaving in a new study of the Asia and Pacific Local Marine Managed Areas (LMMA) Network. 
Key Words: Netweavers, conservation, learning networks. 
 
Effectiveness of Fiji LMMAs for Livelihood Benefits.  
Alifereti Tawake1,2.3  
1James Cook University. Alifereti.tawake@my.jcu.edu.au, 2 Institute of Applied Science, USP, 3 LMMA Network. 
Marine resources, the mainstay of most Pacific Island people’s livelihoods have been dwindling rapidly over the 
last several decades. The establishment and promotion of the locally managed marine areas (LMMA) are one such 
effort to reverse this trend. LMMAs utilizes community based adaptive management (CBAM) process, based on 
progressive participatory community-driven approaches informed by marrying scientific and traditional 
knowledge. Despite the widespread promotion of LMMAs in Fiji over the last 15 years, their role and effectiveness 
in meeting community needs remains contested. Hence, this paper focused on the key question: to what extent 
does LMMA work as a practical and useful approach to improving community livelihoods in Fiji? The progress of 
scaling up LMMAs to national level across more than 300 Fijian communities is first reviewed. Both empirical and 
experiential evidences on successes and challenges of LMMAs are also presented. Household incomes have 
improved by as much as 30%, fish catches increased, communities’ adaptive capacity enhanced, knowledge and 
attitudes improved and a sense of ocean stewardship, ownership and pride being restored back into communities. 
LMMAs have also transformed decision making for customary marine areas from a more traditional, autocratic 
style to a more participatory and democratic process of governance. In addition, social learning motivated by the 
CBAM approach is clearly evident in the adaptive measures implemented by communities and in policies and 
legislation put in place by provinces and the national government. In conclusion, the Fiji study revealed that 
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LMMAs leads to improvement in the livelihoods of the people in all sorts of ways, both anticipated and 
unanticipated. 
Key Words: LMMAs, livelihoods, benefits, Fiji. 
 
Building Torres Strait Islands’ Resilience by Empowering Island Communities and Stewardship.  
Kenny Bedford1, Alifereti Tawake2 and Willie Lui3 

1 Fisheries Portfolio, Torres Strait Regional Authority Board. Kennybedford@hotmail.com   
2 Researcher, James Cook University. Alifereti.tawake@my.jcu.edu.au  
3 Environment Portfolio, Torres Strait Regional Authority Board. 
In the developing regions of the Pacific, strengthening local governance, local empowerment and stewardship are 
key enabling conditions for the successful renaissance of locally managed marine areas (LMMAs). Previous 
research suggests that several factors initiate this co-management process: depleted fishery stocks, expensive 
beauracratic centralised management systems, and ownership of resources by local communities. The extent of 
power-sharing through co-management is also important determinants of an effective process. Here we assess the 
role of these factors in the application of LMMA principles and process in the Torres Strait Islands, Australia, 
where commercial and subsistence fisheries are fundamental to the Indigenous Melanesian culture and 
livelihoods. Between 2009 and 2011, we surveyed fishers, fishery managers and scientists who revealed that the 
devolution of powers to Island communities; buy-back of commercial fisheries operators to be locally managed; 
empowerment of youths to keep fishing as a lifestyle, knowledge intergration and high community ownership are 
key recommendations for transitioning to a resilient, enduring and sustainable  marine management. We suggest 
that local empowerment and stewardships are important starting points to moving towards the desired future co-
management arrangements. We discuss various activities undertaken in two Torres Strait Island communities 
(Darnley and Warraber) piloting this co-management process and modifications to governance required to evolve 
further through adaptive co-management, and its role in enhancing fisheries management and thus the resilience 
of the Torres Strait social-ecological system. Our study highlights the potential utility of locally driven co-
management process in stimulating an effective resource governance in developed economies such as Australia. 
Key Words: Empowerment, co-management, resilience, Torres Strait. 
 
Fostering the Foundations of Resilience: Challenges and Responses in the Management of Helen Reef, Palau 
Wayne Andrew1 and Rosania Victor2 
1Hatohobei Organization for People and the Environment, wayne@palaunet.com, 2Helen Reef Resource 
Management Program, helenreefa@palaunet.com 
In 1999, management efforts were initiated at Helen Reef, a remote coral reef atoll in Palau, out of concern for 
marine resources traditionally utilized by the local community. The site had just suffered a major bleaching event 
in 1997/98, and was the target of poachers that had decimated the atoll’s resources using unsustainable and 
destructive fishing practices for decades. Applying community-centered approaches, including community-based 
adaptive management (CBAM), participatory learning and action methodologies, and an emphasis on maintaining 
cultural practices, by 2004 a multi-use MPA enforced by a site compliance unit had been established, with support 
from international donors and local government.  Based on the establishment of a Locally Managed Marine Area 
(LMMA), management efforts focused on community priorities, customary practices, and capacity building for 
local empowerment. Soon previously observed poachers were being intercepted and reported, significantly 
reducing the number of incursions over time.  Meanwhile, community members were allowed to harvest 
resources within certain areas applying sustainability principles. Community members became involved in 
program planning, site monitoring and administration -- creating the foundations for one of the most active, 
robust and successful community resource management programs in the region. Available data and assessment of 
local perceptions indicate that important habitats and some fisheries species have recovered vigorously.  
Furthermore, community support for the program has remained high, despite increased use restrictions and a 
number of unexpected challenges faced. Key elements contributing to resilience of the program include fostering 
of meaningful durable partnerships, diversification of funding sources, and significant strides in institutional 
development. 
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Key Words:  Locally Managed Marine Area (LMMA); Community-based Adaptive Management (CBAM), Remote 
Atoll, Resilience. 
 
Explicitly Incorporating Socioeconomic Criteria and Data Into Marine Spatial Planning 
Lukas Rumetna1, Sangeeta Mangubhai2, Yohanes Maturbongs3, Muhajir4, Purwanto5, Karel Wamafma6, and 
Joanne Wilson7 
1The Nature Conservancy, lrumetna@tnc.org, 2The Nature Conservancy, smangubhai@gmail.com, 3The Nature 
Conservancy, ymaturbongs@tnc.org, 4The Nature, conservancy, muhajir@tnc.org, 5The Nature Conservancy, 
purwanto@tnc.org, 6The Nature Conservancy, kwamafma@tnc.org, 7Sea Solutions, jwilsonmarine@gmail.com  
Many marine protected areas (MPAs) in Indonesia often have low community compliance with the governing 
regulations. Low compliance is thought to result from a lack of perceived benefits from MPAs, poor community 
engagement in the planning process and perceptions that managers “care more about fish than people”. Land and 
sea tenure are strong in Papuan culture and provide a unique opportunity to engage with, and empower, local 
communities to manage large MPAs. We demonstrate how socioeconomic factors including tenure, were 
incorporated into the planning process and contributed to the final design of multiple-use zoning plans for two 
MPAs in Raja Ampat, West Papua, Indonesia. Key datasets that were used included multi-year surveys of 
community perceptions about MPAs, patterns of resource use and extensive community mapping of important 
fishing grounds and conservation features. Socioeconomic data were combined with biological data and analyzed 
using the decision-support software tool ‘Marxan with Zones’ to help identify and prioritize areas for inclusion in 
sustainable community fisheries zones and no-take zones. In addition, traditional systems of management (‘sasi’) 
were identified and revived, with zoning regulations designed to ensure community declared sasi areas were 
incorporated into the zoning design and thus supported by Indonesian law. By explicitly including socioeconomic 
criteria and data into zoning, the final zoning plans will better reflect the communities’ development aspirations as 
well support their long-term food security and livelihoods needs, and hopefully lead to long-term compliance. 
Key Words: Conservation planning, tenure, marine protected areas, Coral Triangle. 
 
Building Resilience in Coastal Communities and LMMAs: Harmonizing Disaster Risk Reduction and Climate 
Change   
Jovelyn T. Cleofe 
Philippine Locally Managed Marine Area Network, jovy_cleofe@yahoo.com 
Community-based management of coastal and marine areas have been undertaken in the Philippines for more 
than two decades. Positive effects and impact to the resource bases, income, and general well-being of coastal 
communities have been reported overtime. However, gains from management efforts can be eroded due to 
climate change stressors such as sea level rise, water temperature increase, changes in precipitation and/or 
changes in storm intensity. Prolonged precipitation in the provinces of Surigao del Sur and Northern Samar 
lowered salinity levels and impacted the growth of seaweed and other cultured species which served as income 
sources. Livelihood assets and infrastructure damaged by intensifying storms resulted in increased vulnerabilities 
in coastal areas. The Philippine government has approved national policies to integrate Disaster Risk Reduction 
and Management (DRRM) and Climate Change Adaptation (CCA) measures in local development planning. 
However, a limitation of the current DRRM planning is that vulnerabilities of coastal areas due to various climate 
stressors are not usually identified, integrated, and addressed to the degree necessary at the community-level. To 
ensure that the harmonization of plans addresses probable impacts of climate change stressors, interventions 
were identified by members of the Philippine Locally Managed Marine Area (LMMA) Network to address these 
gaps.  Participatory capacity and vulnerability assessments were conducted with fishing communities and 
government officials, leading to planning and budgeting for DRRM and CCA activities, combined with further 
development of municipal DRRM Councils. This process will be described, along with evidence of impacts that 
contribute to community and coastal systems resilience.  
Key Words: Disaster Risk Reduction and Management (DRRM), Climate Change Adaptation (CCA), Locally 
Managed Marine Area (LMMA), Participatory Governance. 
 
Locally Managed Marine Areas: How Well Are We Doing and What Do We Still Need to Learn? 
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Stacy Jupiter1 , Rebecca Weeks2 
1Wildlife Conservation Society Fiji Country Program, sjupiter@wcs.org, 2ARC Centre of Excellence for Coral Reef 
Studies, James Cook University, rebecca.weeks@jcu.edu.au, Locally Marine Managed Areas (LMMAs) have 
proliferated in the Western Pacific over the past decade. LMMAs are mainly established to improve food security 
from fisheries resources, however, there have often been added assumptions that well-managed and sustainable 
LMMAs will lead to conservation of biodiversity and improved resilience. From an expert review, we compile the 
main objectives for LMMAs establishment, the types of marine management strategies most commonly 
implemented, and the empirical and theoretical evidence for whether these strategies are able to achieve multiple 
objectives. We find evidence that, under certain conditions, even very small, locally managed fisheries closures 
can increase target fish and invertebrate size and abundance, yielding higher proportions of populations above 
minimum size for reproduction. Furthermore, the benefits can translate into improved potential for reef resilience 
due to increased herbivory and decreased harmful algal-coral interactions. Some data support the spillover of 
fishery benefits from closures into adjacent fished areas, which may initially manifest as increased catchability of 
targeted fishes. With increased potential catchability and/or restrictions on fishing effort, the fishery benefits may 
also translate into improved human well-being. Some studies suggests effectively managed LMMAs can contribute 
to higher protein and energy intake in residents of adjacent coastal communities, but more research is required to 
assess the full impact on human livelihoods. Similarly, there is little evidence that LMMAs are effective in 
preventing biodiversity declines. We describe the conditions that support positive outcomes, as well as factors 
that undermine LMMA effectiveness. 
Key Words: Locally managed marine areas, community-based management, fisheries, livelihoods. 
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Fragility versus Resilience in Pacific Ecosystems under Global Change A 

PABITRA Perspective 

 
 

PABITRA (Samoa) 2003-13: A Review of Activities and Options for Moving Forward 
Nacanieli Tuivavalagi1 , Tumutalie Foliga, Tito Alatimu, Sikotilani Aloi, Telema Enari, Pattie Gordon, Terence 
Habiri, Oeni Maseuli, Eugene Meleisea, Sinivao Pisona, Uitualagi Sealiimalietoa, Robert Tautua, Sharron Tinai, 
Tanielu Viali, Esekia Solofa 
1PABITRA (Samoa), Apia, Samoa, Nat.Tuivavalagi@gmail.com 
In 1996, the first PABITRA workshop (reported by Kitayama and Mueller-Dombois, 1997) was held during the 8th 
Pacific Science Inter-Congress held at USP, Suva, Fiji.  Some seven years later (at the 20th Pacific Science Congress 
held in Bangkok, Thailand, during 17-21 March 2003), PABITRA held a special meeting and agreed on having 
Samoa as its next site – after successful establishments in Hawaii (based at the University of Hawaii) and Fiji (based 
at the University of the South Pacific).  An “Initial Workshop” was then held in Samoa (at the National University of 
Samoa) where PABITRA was formally introduced by Prof. Dieter Mueller-Dombois, the International Director of 
PABITRA, and other PABITRA personnel - with attendance of local stakeholders.  Ten years have passed and this 
presentation will make a review of activities that have been carried out and the lessons learnt and will explore the 
options for moving forward.   
Key Words: PABITRA, biodiversity, Samoa, review. 
 
Resilience in Hawai`i’s Rainforest under Global Change 
Prof Dieter Mueller Dombois 
University of Hawaii 
In the early 1970s, a multidisciplinary team of forest biologists began a study of Hawaiian ecosystems under the 
International Biological Program (IBP). Research focus was on the intact native ecosystems, in particular the `Ōhi`a 
Lehua (Metrosideros polymorpha) rainforest.  Patches of dead and dying `Ōhi`a stands had been reported from the 
windward slopes of Mauna Loa and Mauna Kea. Subsequent aerial photo analyses by a team of US and Hawai`i 
State foresters discovered rapidly spreading `Ōhi`a dieback, also called forest decline. Fragility became the 
buzzword for island ecosystems. A killer disease was suspected to destroy the Hawaiian rainforest in the next 15-
25 years. Ecological research continued with focus on the dynamics of the Hawaiian rainforest. This paper explains 
what really happened and why the `Ōhi`a rainforest survived intact, a clear manifestation of its resilience as an 
island ecosystem. Alien invadors and climate change are a now a threat under Global Change, but with ecological 
knowledge gained, conservation management can deal with that threat effectively. 
Key Words: Rainforest, Hawaii, fragility, island ecosystems, resilience. 
 
Forest Invasion by the African tulip tree (Spathodea campanulata) in the Hawaiian Islands: Are Seedlings Shade-
Tolerant? 
Curtis Daehler1, Sébastien Larrue2, Franck Vautier3 and Jennifer L Bufford1 
1Department of Botany, University of Hawai‘i at Manoa, Honolulu, 3190 Maile Way, HI 96822, USA, 
daehler@hawaii.edu, 2GEOLAB UMR/CNRS 6042, Université Blaise Pascal, 4 rue Ledru, 63057 Clermont-Ferrand 
cedex, France, 3Université Blaise Pascal, 4 rue Ledru, 63057 Clermont-Ferrand, France 
Native to West Africa, Spathodea campanulata (African tulip tree) is frequently viewed as a shade-intolerant 
invader. It commonly colonizes roadsides, human-disturbed forests and abandoned agricultural land in tropical 
islands, where it can become dominant in secondary forests. Nevertheless, some authors have suggested that the 
seedlings may be shade-tolerant and able to establish in closed forest, but the shade tolerance of seedlings has 
never been evaluated. We measured photosynthetically active radiation (PAR) around S. campanulata seedlings in 
the field to evaluate tolerance of shade. We also measured photosynthetic responses of seedlings under field and 
lab conditions, and determined seedling growth rates in sun and shade. Seedlings were found in shaded conditions 
in the field: the most frequent midday light environments of S. campanulata seedlings in the field were 50 to 200 
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µmol photons m-2•s-1 PAR (2.5% to 10% of full sunlight). Seedlings consistently had positive net carbon gain at 50 
µmol photons m-2•s-1 PAR, with a mean compensation point below 10 µmol photons m-2•s-1, indicating high 
shade tolerance. Among seedlings found growing in shade, minimum saturating light (Ek), determined from 
chlorophyll fluorescence, averaged 260 µmol photons m-2•s-1, suggesting that seedling maximum photosynthesis 
can occur at less than 13% of full sun. Growth rates of young seedlings in shade and sun were comparable. 
Widespread wind dispersal of seeds, seedling tolerance of low light, and our observations of some S. campanulata 
saplings establishing in rainforest without recent disturbance suggest that S. campanulata will be a persistent 
component of Hawaiian lowland rainforests. 
Key Words: Africal Tulip, forest invasion, Hawaii. 
 
Biodiversity Habitat Mapping In Fiji – Lessons Learnt from Recent PABITRA Surveys 
Wendt, H. C.1 and Naikatini, A. 1,2 
1Institute of Applied Sciences/University of the South Pacific, wendt_h@usp.ac.fj 
2naikatini_a@usp.ac.fj 
The Protected Areas Network is an initiative that requires detailed biodiversity mapping of flora and fauna. GIS is 
therefore an essential tool for recording Fijian biodiversity, enabling the understanding of its distribution, and the 
mapping of species-specific suitable habitats. GIS products that are currently being used in Fiji for this purpose 
include Map Info and Arc Map. For constructing plant species’ distribution and habitat maps, a high resolution 
satellite image is required. However, this is not always applicable for forest types in Fiji, due to the density of the 
canopy cover and the mixed species composition of primary rainforest. To overcome these issues we used four 
resources to produce reliable habitat maps: a topographical map, recent Google Earth image, field plant data 
(forest plots, flora list) and GPS locations (ground truthed). With this information and using Arc Map software we 
were able to generate more than 30 layers of maps to create a habitat map for a particular area. The utility of 
these maps are not limited to plants or forest types but also to other terrestrial Fijian taxa.   
Key Words: Protected Areas Network, GIS, forest habitat maps. 
 
Bird Assemblages in the Mangroves of the Rewa River Delta, South-East Viti Levu, Fiji. 
Naikatini, A1  
1Institute of Applied Sciences/University of the South Pacific, naikatini_a@usp.ac.fj  
Mangrove forest is normally classified as a single vegetation type dominated by a few specialist plant species. In a 
study carried out in the Rewa River Delta mangrove, South East Viti Levu several different mangrove sub-habitats 
were observed within the mangal. Bird aggregations in these sub-habitats were different as certain species were 
recorded in specific habitats. A total of 36 species of birds (28 land-birds, 6 shorebirds and 2 seabirds) were 
recorded. Only five species of land-birds were recorded in all the observed habitats which were the Foulehaio 
carunculata, Todirhamphus chloris, Myiagra vanikoroensis, Myzomela jugularis and the Acridotheres fuscus.  The 
results indicate that a mangrove system in Fiji may be further classified into sub-habitats with each supporting 
different flora and fauna. The results of this study warrant investigation in terms of detailed ecological studies and 
monitoring of mangroves systems in Fiji.  Furthermore, the bird datum will also enable better estimation of bird 
density in a mangrove system anywhere else in Fiji.  
Key Words: Mangroves, sub-habitats, bird aggregations. 
 
Assessing STREAM HEALTH in a Watershed Under Different Landuse Patters Using Biological Indicators 
Bindiya Rashni1 William Aalbersberg2 Alison Haynes3 James Comley4  
1Institute of Applied Sciences, University of the South Pacific, s11031082@student.usp.ac.fj 
2 Institute of Applied Sciences, University of the South Pacific, william.aalbersberg@usp.ac.fj 
 Institute of Applied Sciences, University of the South Pacific, alisonh@connect.com.fj 
4 Institute of Applied Sciences, University of the South Pacific, james.comley@usp.ac.fj 
A study was conducted to assess the ecological health of streams using freshwater macroinvertebrates as 
biological indicators. Six streams (three in each two catchments) of Ra and Kadavu provinces which had varying 
percentage of landcover were studied.  Human alteration of environment is the main factor leading to the decline 
of ecological health of freshwater bodies globally. A number of studies have shown the relationship between land 
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cover alteration in catchment and stream health connectivity. While catchment cover alterations in the Pacific 
island countries give rise to freshwater insecurities, Fiji is not an exception with landuse being the main driving 
factor for declining stream health.  This paper documents the relationship between landcover and ecological state 
of streams draining the catchments based on community composition of freshwater macroinvertebrates with 
particular emphasis on the potential indicator species of ecological health of lowland streams. 
Key Words: Fiji, freshwater macroinvertebrates, stream health, landuse. 
 
Freshwater fishes of the PABITRA  Landscape Transect in Fiji: Fragility & Resilience in an Island Context 
Lekima K. F. Copeland1 Aaron P. Jenkins2 and David Boseto3  
1Institute of Applied Sciences, University of the South Pacific/s11021517@student.usp.ac.fj 
2 School of Natural Sciences Edith Cowan University/ apjenkins22@gmail.com 
3Texas A&M University-Corpus Christi/ david.boseto@ tamucc.edu 
The survey of freshwater fish species along the PABITRA landscape transect has documented four new records and 
three new species to the known freshwater fishes of Fiji since 2002. The freshwater fish of Fiji, like other high 
island Indo-Pacific fishes, have predominantly an amphidromous life-history which are dominated by gobioids 
(Gobiidae and Eleotridae). Several species collected are important food sources and also are of cultural totemic 
importance to local inhabitants along the vertical transect. Depsite these important roles, prior to 2002 the 
biodiversity of the Fijian freshwater fish fauna remained poorly known. This paper documents the species within 
the PABITRA sites  and an overview of the recent advances on the knowledge of various factors affecting these 
insular assemblages. It highlights factors effecting the fragility and resilience of these communities, particurlarly 
focusing on watershed conditions and the impact of introduced species on ecosystem resilience.  
Key Words: Fiji, freshwater fish, PABITRA, landscape. 
 
Using Species Distribution Models for Conservation of the Endangered Fijian Long-legged Warbler 
Naikatini, A1 
1Institute of Applied Sciences/University of the South Pacific, naikatini_a@usp.ac.fj 
Occurrence data and a suite of environmental variables, including climate, soils, geology and topography, were 
used to construct a model to predict areas of suitable habitat for the Long-Legged Warbler sub-species,  
Trichocichla rufa rufa, which is only found on Viti Levu island and is considered highly threatened.  T. r. rufa was 
re-discovered in 2003 in the Wabu Nature Reserve during a PABITRA biodiversity survey.  It has since been 
recorded from five other localities on Viti Levu during biodiversity surveys in the last ten years. Our consensus 
SDM predicts a highly fragmented distribution probably linked to the persistence of pristine or undisturbed 
highland rainforest. This suitability map will be an important tool for the planning of priority survey areas and the 
discovery of new populations, as well as land-use planning for the effective conservation of existing populations.   
Key Words: Species Distribution Models, Long Legged Warbler, biodiversity surveys, avifauna conservation. 
 
Ensemble Species Distribution Modelling of Coleoptera in Viti Levu, Fiji 
Hilda Waqa-Sakiti1, Glenn Aguilar2 and Linton Winder3 
1University of the South Pacific, Email: sakitiwaqa_h@usp.ac.fj, 2UNITEC Institute of Technology, Email: 
gaguilar@unitec.ac.nz, 3UNITEC Institute of Technology, Email: lwinder@unitec.ac.nz.  
Species distribution modelling (SDM) was used to characterise the distribution of nine families of the Order 
Coleoptera (Beetles) on the island of Viti Levu, Fiji. Occurrence data were sourced from the Global Biodiversity 
Information Facility and a recent survey, together with available bioclimatic layers. The resulting ensemble model 
for Coleoptera identified an altitudinal transect in southeastern Viti Levu within low to upland forested areas as 
most suitable for Coleoptera. As the transect extended to higher altitudes (cloud forest) the suitability was 
reduced to medium suitability. The results of this study correspond well with the already established PABITRA 
(Pacific Asia Biodiversity Transect) Gateway transect, Western Belt sites for Fiji which runs through the lowland 
forests of Savura to the upland forests of Waisoi and up the cloud forests of Navai and further support its selection 
as a representation of Fiji’s rich and unique biodiversity. An assessment of the impacts of future climate change on 
Coleoptera distribution along this PABITRA transect will be highlighted. Therefore, in terms of the identification of 
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possible Protected Areas in Viti Levu, it would be wise for planners and managers to protect areas along this 
altitudinal transect on the southeastern site of Viti Levu.  
Key Words: Species distribution model (SDM), Coleoptera, PABITRA. 
 
Preliminary Checklist of Bryophytes within the PABITRA Gateway Site, Viti Levu, Fiji 
 Mereia Katafono1 , Matt von Konrat2, Matt Renner3 and Ralph Riley4 
1University of the South Pacific, katafono.mereia@gmail.com, 2The Field Museum,Chicago, 
mkonrat@fieldmuseum.org, 3The Royal Botanic Gardens & Domain Trust, Sydney, 
matt.renner@rbgsyd.nsw.gov.au, 4University of the South Pacific, ralph.riley@usp.ac.fj 
Bryophytes have been investigated as potential indicators of long-term climate change and forest integrity based 
primarily on their sensitivity to environmental changes. In Fiji, however, many localities and islands are yet to be 
surveyed for bryophytes and overall bryophyte data in Fiji are scant. In an effort to develop and strengthen 
bryophyte research in Fiji, a preliminary checklist of mosses and liverworts collected in three different forest types 
within the PABITRA wet-zone transect on Viti Levu is presented.  So far three new records for the country, one 
genus, Cephaloziella (Spruce)Schiffner, and two species, Telaranea tasmanica (Steph.) Engel et Merr., and 
Telaranea granulata Engel et Merr., have been identified. This preliminary checklist provides a means for which 
baseline data in species diversity, ecological trends, and distributional information can be analyzed for potential 
indicator species. It also provides a means for detecting actual changes by monitoring for any future research. 
Key Words: Bryophytes, climate change, indicator species, PABITRA. 
 
The Relationship between Anthropogenic Plants and Old Village Sites 
Marika Tuiwawa1 and Elia Nakoro2 
1South Pacific Herbarium Curator, University of the South Pacific, 2Head of History Archaeology Department, Fiji 
Museum 
The remote and rugged highlands of the Fiji Islands are littered with cultural footprints of old village sites and 
defensive sites. Oral narratives of folk tales indicated that Fijians (iTaukei) were nomadic; dispersed from an 
ancestral origin in search for land, displaced through tribal warfare, environmental push factors and in some cases 
migration to inhabit other places on the two main lands of Fiji and the outer islands as a result of disobedience. 
These movements involved the colonization of new places both by people and vegetation.  As people moved, food 
sustenance in their new residences was of great socio-cultural value and the resulting vegetation that people left 
behind are said to be anthropogenic. These include several common indicator plant species that can identify and 
verify cultural relics in dense forests and remote areas. This paper will briefly highlight the findings and discoveries 
of such relationship between plants and old settlements in the forest of Emalu, in the province of Navosa, Fiji 
Islands.  
Key Words: anthropogenic plants, old village sites, Fiji.  
 
Conservation and Management of the Endemic Fijian Sago Palm (Metroxylon vitiense). 

1 Isaac Rounds, 2 Nunia Thomas, 3 Alivereti Naikatini 
1Conservation International Fiji Program, 3Ma’afu Street, Suva, 2Nature Fiji/Mareqeti Viti, 14 Hamilton Beatie 
Street, Suva, 3 Institute of Applied Science, University of the South Pacific, Suva 
Metroxylon vitiense is an endemic sago palm once found widespread throughout Fiji and is now restricted to the 
south eastern parts of Viti Levu, small parts of Vanua Levu and Ovalau.  Decades of overharvesting for commercial 
thatching and the palm heart trade have placed considerable pressure on remaining populations.  Study by 
Rounds (2007) found that the remaining populations of sago palms were indeed threatened and that urgent action 
was needed to halt its demise.  One of the outcomes of the study was the development of a species recovery plan 
for the sago palm.  In this paper some of the success to date implementing the species recovery plan which 
includes awareness and education, in situ and ex situ conservation, sustainable use guidelines and introduction of 
alternative palm heart species will be highlighted. 
Key Words: Conservation, Fijian Sago Palm.  
 
Two Frogs One Tale – Species Distibution Modelling For Fiji Platymantis 
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Tamara OSBORNE1,, Glenn AGUILAR3, 4, Marika TUIWAWA1, 5, and Linton WINDER4, 6 

1Faculty of Science and Technology, University of the South Pacific, PO Box 1168, Suva, Fiji, Email: 
osborne_t@usp.ac.fj, 2Department of Natural Sciences, Unitec Institute of Technology, New Zealand, Email: 
gaguilarunitec.ac.nz, 3Email: tuiwawa_m@usp.ac.fj, 4Email: lwinder@gw.unitec.ac.nz  
Fiji is home to two extant endemic frog species, Platymantis vitianus and P. vitiensis. The latter’s range is 
reportedly reduced to the main islands, Viti Levu and Vanua Levu.  P. vitianus persists on Viti Levu, Vanua Levu, 
Taveuni, Gau, Ovalau, and Viwa.  Thirty-two independent sites (separated by >10 km intra-island) from the six 
islands were recently surveyed for Platymantis.  Species distribution models (SDMs) were generated in 
openModeller (v1.1.0) using the location and count data from the frog surveys (habitat, canopy cover, disturbance 
level, and stream presence/width) and BioClim global climatic data. Environmental variables collected during the 
surveys and the BioClim data were additionally used in ArcGIS to test the influence of these variables on local frog 
abundance.  Of the site variables analysed stream presence and elevation was very significant whilst of the BioClim 
data temperature (mean monthly diurnal range and warmest month) and rainfall (annual and warmest month 
precipitation) were influential (avg. p<0.01). Consensus SDMs for both platymantids highlight Koro as a ‘hotspot’ 
island, an unexpected result.  The utility of SDMs for classifying endemic Fijian species against stringent Red List 
criteria is very promising.  
Key Words: Platymantis, SDMs, IUCN Red List, Fiji Islands. 
 
Fruit Destroyers on the Wing: The Biogeography, Ecology, Spread and Impact of Bactrocerus fruit flies on Food 
and Livelihood Security and Agrobiodiversity in the Pacific Region 
Feroz Khan1 and Randy Thaman2 
1Biosecurity Technician,Biosecurity and Trade Division, Secretariat of the Pacific Community (SPC) and 
Postgraduate Student, School of Geography, Earth Science and Environment, The University of the South Pacific 
(USP), Suva, Ferozk@spc.int;  
2Professor of Pacific Islands Biogeography, The University of the South Pacific, Suva, thaman_r@usp.ac.fj. 
Tephritid fruit flies of the genus Bactrocerus, of which there are over 500 species, many of which affect a very 
wide range of host plants, constitute one of the most serious threats to agrobiodiversity and food and livelihood 
security in the Pacific Region. They are clearly a long-standing, rapidly-spreading, destructive, hard-to-control 
component of our island ecosystems. They impact both the larger continental islands of the eastern Pacific, such 
as of New Guinea and Okinawa, as well as smaller,  more vulnerable, atolls and small islands of the central Pacific. 
Whereas some species are or continental Asian or Western Pacific origin and others are indigenous to smaller 
Pacific countries, many are spreading and causing havoc in almost all Pacific Island countries and territories 
(PICTs). They are strong fliers, capable of flying long distances, up to almost 100 km in two weeks, when, as fruits 
disappear, sexually mature flies disperse to find new hosts. In the Pacific region, Bactrocerus species cause 
enormous losses in local subsistence and commercial production and to developing fresh fruit and vegetable 
export markets through both direct losses in production and quarantine restrictions imposed by trading partners if 
fruit flies are not controlled. Major host species, to which they can cause between 60 to up to over 90% damage, 
include papaya, mangoes, breadfruit, bananas, citrus, eggplant, tomato, capsicum, cucumber, pumpkin, 
watermelon, bitter gourd, avocado, chilies and Malay apple, all of critical export and/or local commercial and 
subsistence importance in PICTs. Particularly concerning is the loss of vitamin- mineral- and fiber-rich fruits and 
vegetables, which seriously undermines attempts to encourage their consumption to address epidemic increases 
in nutrition-related non-communicable diseases such as diabetes, cardiovascular disease, iron deficiency anemia, 
dental disease and cancers, against which fruits and vegetables provide well-known protection. Among the 
greatest economic and environmental costs is the need for costly, sophisticated and toxic control measures which 
include the use of insecticides, poisoned protein bait sprays, male trapping stations, field sanitation, fruit bagging 
and biological control agents. In short, Bactrocerus spp. constitute one of the most serious and hard-to control 
threats to environmental, economic and food and health security in the region. Because they prefer and 
proliferate in humid warm months, climate change will probably serve to further facilitate their spread and 
success. This paper looks at the diversity of Bactrocerus species, diverse impacts on crops and island 
environments, economies and livelihoods, and efforts that are required to control this plague, both internationally 
and within PICTs. Without improved awareness of the nature and impacts of this winged invasion of our islands 
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and how we can control it, our attempts to promote environmentally, economically and socially sustainable blue-
green development in PICTs in the face of global change will be increasingly problematic. 
Key Words: Fruit flies, food and livelihood security, invasive alien species, agrobiodiversity. 
 
Reversing an Ecological Collapse: Native Habitat Restoration and Invasive Alien Plant Control in Rapa Nui (Easter 
Island) 
Jean-Yves Meyer1, Anthony Dubois2, Elsa Nahoe Zamora3, and Ravahere Taputuarai4 
1Délégation à la Recherche de la Polynésie française, Tahiti, French Polynesia,  
jean-yves.meyer@recherche.gov.pf, 2ONF-International, ONF-Conosur, Chile, adubois@onfconosur.com, 3Proyecto 
Umanga Mo Te Natura, CONAF, Rapa Nui National Park, elsa.nahoe@gmail.com, 4Association Te Rau ‘Ati’Ati a Tau 
a Hiti Noa Tu, Tahiti, French Polynesia, rtaputuarai@gmail.com 
The native vascular flora of Rapa Nui (Easter Island, South Pacific), a 166 km² subtropical island located 4,000 km 
from Tahiti and 3,700 km from Chile, comprises only 30 native flowering plants (including 4 endemics) and 16 
ferns (4 endemics). Several  plant extinctions (such as the “toromiro” Sophora toromiro and the palm 
Paschalococcos disperta) during Polynesian occupation have been widely documented (called “ecocide” by Jared 
Diamond), but more cryptic extinctions (mainly ferns) have occurred since European arrival. Most of the remaining 
native and endemic species are threatened by anthropogenic pressures such as fires, grazing and browsing by 
introduced ungulates (horses, cattle, goats) and invasive plants, with more than 180 naturalized alien species. A 
collaborative (France-French Polynesia and Chile-Rapa Nui) restoration project was initiated in 2012 in three 
selected sites with remnant native vegetation (Rano Kau crater forest, Ovahe coastal vegetation and Rano Raraku 
wetland). Its goals were to control invasive plants in permanent plots in order to promote native plant recruitment 
and to ultimately reintroduce native or endemic species. After one year of monitoring, the results on weed control 
(hand removal of herbaceous species and cut stump chemical treatment for woody species) and native plant 
recruitment are promising, especially for the native coastal plants in Ovahe. The complete success of this 
restoration project, which is part of a larger program on sustainable development and resource management in 
the island, will require long-term funding, trained and dedicated people, as well as local community support to try 
to reverse the “ecological collapse”. 
Key Words: Rapa Nui, restoration, weed control. 
 
Living Pollution: Are Invasive Alien Species (IAS) a Greater Threat to the Pacific Islands than Climate change?? 
Randy Thaman 
Professor of Pacific Islands Biogeography, the University of the South Pacific, Suva, Email: thaman_r@usp.ac.fj 
Invasive alien species (IAS), in the forms of a wide range of weeds, vertebrate and invertebrate animals and 
diseases, are a “living pollution” just as serious, but harder to prepare for and recover from, than natural 
disasters, overexploitation, environmental degradation and economic downturns.  Unlike these threats, and like 
human induced climate change and sea-level rise, IAS will not go away . . . and, in most cases, only get worse. 
Largely unseen, IAS silently move beneath the radar screens of most of us as they destroy the health and 
productivity of our islands. Dramatic examples of impacts of IAS on island environments and food, health, 
economic and livelihood security are seen in New Zealand, Australia, Hawaii, French Polynesia, New Caledonia, 
Guam, Kiribati, Samoa, Fiji, Solomon Islands and many other island countries and territories. The long-term real 
cost of IAS is almost unimaginable, and, if economists would take the time to assess it, they would find that IAS 
contribute to a form of “bio-bankruptcy” comparable to the current financial crisis in Europe, which severely 
undermines food and livelihood security and  increases the vulnerability of every country. This is particularly true 
for island countries where most extinctions of native plants and animals and, historically, the devastation of taro 
and other important food and export crops and death of large numbers of our indigenous human populations, 
have been due to IAS, against which islands species, ecosystems and human communities have little natural 
resistance. There is also increasing evidence that marine IAS constitute an extremely serious, but less 
understood, threat to our fisheries, coral reefs and marine ecosystems. If the control and management of IAS are 
not made a priority, building resilience to all forms of climate, environmental and economic change will be 
problematic.  
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Key Words: Invasive alien species, Pacific Islands, living pollution, food, health and productive security, island 
biodiversity. 
   
Rebuilding of Indigenous Cohort Stands after Collapse in the Hawaiian Rainforest 
Hans Juergen Boehmer 
Technical University of Munich, Department of Ecology and Ecosystem Management, Chair for Strategic Landscape 
Planning and Management, Emil-Ramann-Strasse 6, 85350 Freising-Weihenstephan, Germany 
On the island of Hawaii, about 50,000 ha of montane rainforest experienced a decline of the dominant canopy 
tree species Metrosideros polymorpha between 1954 and the mid-1980s ('ohia dieback´). Dieback stands were 
found on a variety of volcanic substrates ranging in age from ca. 300 to >140 K years. According to the cohort 
senescence theory, a uniform age and stand structure, primarily induced by large-scale disturbances through 
volcanic eruptions, results in the simultaneous ageing and finally death of tree cohorts. In senescent stands, 
climatic anomalies such as extreme rainfall events or prolonged drought may generate a physiological shock and 
trigger dieback symptoms. In 1987, a conceptual population dynamics model was presented, which predicted a full 
regeneration of the M. polymorpha tree layer following dieback (Mueller-Dombois 1987). This model has not yet 
been tested with empirical data. We used a long-term data set from 26 permanent plots established in 1976 as a 
unique research opportunity to compare the population dynamics of M. polymorpha between dieback and non-
dieback plots over three decades. Specifically we assess whether dieback led to new cohorts within the M. 
polymorpha population, and whether the forming of new cohorts occurred independently of substrate age, 
according to the hypothesis that cohort dynamics is a recurring phenomenon during the course of succession. 
Key Words: Rainforest, Hawaii, tree cohorts. 
 
Local knowledge Facilitates Rapid Assessment of the Conservation Status of Iconic Tree Species 
Gunnar Keppel1 , Alifereti Naikatini2, Isaac Rounds3, and Bob Pressey4 
1School of Natural and Built Environments and Barbara Hardy 
Institute, University of South Australia, Mawson Lakes Campus, GPO Box 2471, Adelaide, South Australia 5001, 
Gunnar.Keppel@unisa.edu.au, 2South Pacific regional Herbarium, University of the South Pacific, 
naikatini_a@usp.ac.fj, 3Conservation International, Suva, Fiji, irounds@conservation.org, 4Australian Research 
Council Centre of Excellence for Coral Reef Studies, James Cook University, bob.pressey@jcu.edu.au 
In some developing countries, the IUCN Red List is based on the very limited knowledge that exists for many 
species. Because only limited resources are generally available for conservation, detailed field assessments and 
scientific study of threatened species are often not feasible. We used quick field surveys and a systematic 
questionnaire to compile information about the conservation threats, distribution, ecology, ethnobiology, and 
population sizes of four threatened and iconic tree species in Fiji (Acmopyle sahniana, Dacrydium nausoriense, 
Podocarpus affinis [all Podocarpaceae], and Cynometra falcata [Leguminosae]). These questionnaires were 
completed for each population by field biologists and/or landowners. Our methods resulted in the discovery of 
previously unknown populations of the four tree species and showed reasonable regeneration in most 
populations. However, all species were habitat specialists and affected by multiple conservation threats, including 
habitat destruction, invasive species and harvesting. The methods employed provided rapid information about 
remaining populations and conservation threats, resulting in revised and more robust IUCN Red List assessment. 
They therefore provide a tool for the efficient revision of the conservation status of plant taxa in developing 
countries.  
Key Words: Conservation threat assessment, endangered species, Fiji, IUCN Red List. 
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Biodiversity in Melanesia 
 
Protected Herbivores Can Prevent Phase Shifts and Strengthen Reef Resiliency 
Fulori Nainoca1, James Comley², Ron Simpson³, Rusiate Ratuniata⁴ 
1Institute of Applied Science, USP, s95007302@student.usp.ac.fj, ²Institute of Applied Science, USP, 
comley_j@usp.ac.fj, ³Institute of Applied Science, USP, ronsimp@yahoo.com, ⁴Institute of Applied Science, USP, 
ratuniata_r@usp.ac.fj 
This research assessed the role of four locally managed marine areas in protecting herbivorous fish populations, 
which in turn help to control the amount of nuisance brown algae, through their feeding. The results of this 
research found that (1) herbivorous fish biomass was significantly greater within the protected area than the 
adjacent fished area; (2) higher level of grazing of algae inside the protected area compared to the fished area; (3) 
lower biomass of algae within the protected area as compared to the fished area and (4) a significantly strong 
correlation between algal biomass and live hard coral cover. These results are important as many coral reefs 
around the world, including Fiji, are experiencing coral-algal phase shifts. There are two main reasons why this 
shift occurs; nutrient enrichment and lack of herbivores. Lack of herbivores is the result of overfishing, which 
drastically reduces the natural processes of maintaining algal growth on reefs. From this research we can conclude 
that small scale locally managed marine areas are effective in protecting herbivores hence, control algal 
overgrowth. Protection of herbivores, therefore, is key to maintaining and strengthening resiliency of Fiji’s coral 
reefs. 
Key Words: Phase-shift, Marine Protected Area, herbivory, resilience. 
 
Sensory Properties Highlight V. ×tahitensis Biodiversity  
C. Brunschwig 1,2, S. Rochard 3, A. Pierrat 3,  A. Rouger 3, P. Senger-Emonnot 3, G. George 3,4, P. Raharivelomanana 
1 
1 Equipe EIMS (Etude Intégrée des Métabolites Secondaires), UMR 241 EIO Université de la Polynésie Française, BP 
6570, 98702 Faaa, Tahiti, French Polynesia, christelbrunschwig@yahoo;f,phila.raharivelomanana@upf.pf 
2 Département Recherche et Développement, Etablissement Vanille de Tahiti, BP 912 98735 Raiatea, French 
Polynesia, 3 Department Analytical Flavor Chemistry, Cargill Flavor, Systems, BP 82067, 06131 Grasse Cedex, 
France, Sophie.Rochard@kerry.com, Alexandre.Pierrat@kerry.com, Anne.rouger@kerry.com, 
Perrine.Emonnot@kerry.com, 4 ERINI Institute, 48 Avenue Riou Blanquet 06130 Grasse, 
France,gerard.george@erini-institute.com 
Vanilla ×tahitensis is a unique vanilla species growing mainly on the isolated islands of French Polynesia and on 
other Pacific islands such as Papua New Guinea. Relative biodiversity was observed in French Polynesia with about 
ten cultivars that need to be preserved and valorised as well. However, sensory properties of Polynesian cultivars 
remain quite unknown. In this work, we have evaluated Tahitian vanilla samples and compared to other vanillas 
from different origins (Papua New Guinea, Madagascar) using detection of odor-active compounds by GC-
Olfactometry and analysis of volatile compounds by GC-MS. We found that key flavour compounds of Tahitian 
vanilla belong to seven odor families, with main contribution of anise, phenolic, and aldehyde compounds. These 
compounds have strong correlations with the sensory properties, with some of them being linked to positive notes 
and others to fermentation process, thus being indicators of quality. We found that volatile and sensory profiles 
differentiated vanilla species (V. ×tahitensis /V. planifolia), origin (French Polynesia/Papua New Guinea) and even 
variety among Polynesian ones stressing the biodiversity of Tahitian vanilla. Moreover, for the first time, the 
sensory properties of V. ×tahitensis and V. planifolia were linked to the volatile composition, stressing the 
presence of key phenolic compounds. These compounds must carefully be controlled to limit phenolic, smoky, 
woody notes and ensure good vanilla quality whatever the origin. 
Key Words: Vanilla ×tahitensis, Vanilla planifolia,GC-MS,   sensory analysi. 
 
Larval Host Plants and Nectar Plants preferred by endemic Papilio schmeltzi 
Visheshni Chandra1, Uma R. Khurma1, Takashi A. Inoue2 
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1School of Biological and Chemical Sciences, Faculty of Science, Technology and Environment, The University of the 
South Pacific, Private Bag, Suva, Fiji, 2Japanese National Institute of Agrobiological Sciences, Ôwashi 1-2, Tsukuba, 
Ibaraki, 305-8634, Japan 
Field observations in the Vatukarasa area in Sigatoka and other localities revealed that natural population size of 
endemic P. schmeltzi is small. Immature stages are a rare sight in the field, believed to be caused by high mortality 
of the very-young stages. A detailed study of this butterfly is being carried out to report its habitat use, resource 
needs, and other aspects to better understand this iconic species and its conservation needs. At least two larval 
host plants, Micromelum minutum and Citrus reticulata, were found to sustain populations of P. schmeltzi, in its 
natural environment.  P. schmeltzi mainly prefers Stachytarpheta  urticifolia for nectar in nature. Larval host plant 
suitability, oviposition preferences and adult preference of nectar source were investigated for P. schmeltzi in 
captivity. Of four Rutaceae plants, ovipositing females only marginally accepted M. koenigii and completely 
rejected E. hortensis.  In the absence of M. minutum, ovipositing females readily accept C. reticulata, although the 
oviposition response to the plant was a little lower. The adult butterflies preferred S. urticifolia and Pentas 
lanceolata for nectar sources in this experiment compared to the other flowering plants evaluated that is Ixora 
coccinea, Impatiens spp.,  Lantana camara and Tagetes erecta.  
Key Words: Swallowtail, Larval Host Plant, Nectar Plants, Rutaceace. 
 
Mangroves of Vanuatu: A Synthesis of Surveys on Species Diversity and Spatial Distribution  
Rolenas Baereleo 
Vanuatu Department of Environmental Protection & Conservation, r.tavue@gmail.com   
Mangroves play an important role in the livelihoods of the coastal communities of Vanuatu. There have been few 
studies done on the distribution of mangroves throughout the country, therefore information on species diversity 
and distribution is limited. The implementation of the MESCAL (Mangrove Ecosystems for Climate change 
Adaptation and Livelihoods) project has allowed species verification and an update of the species lists of Santo, 
Malakula and Efate islands.  The spatial distribution and species of mangroves in Vanuatu are described as well as 
the geological effects on the spatial distribution of species between north, central and south Vanuatu. A literature 
review, individual consultations, long plots and species inventories were undertaken.  GPS was used to collect 
information on the spatial distribution of the different species. The importance of mangroves to the livelihoods of 
coastal communities was determined through community consultations. The results of the study have confirmed 
the presence of 20 mangrove species in Vanuatu which is  five  more than previously recorded. Additionally the 
volcanic origin and persistent tectonic uplift of the Vanuatu archipelago explain limited extension of mangroves on 
some islands. The Sonneratia X gulgai, and S. casealaris are two species of mangroves that seem to be restricted 
to the northern part of Vanuatu. The study also shows that communities depend on resources in the mangrove 
ecosystems for their livelihoods.   
Key Words: Vanuatu, mangroves, diversity, distribution. 
 
Mucuna (Mucuna cochinchinensis) Seed Biology Study in Viti Levu, Fiji 
Apaitia R. Macanawai, Meleki Motuwale, Pravin Mohan and Gyanendra Kapoor 
Department of Agriculture, Tropical Weed Research Unit, Plant Protection Section, Koronivia Research Station, , 
P.O Box 77, Nausori, Fiji Islands, apaitia.macanawai@govnet.gov.fj 
kgyanen@yahoo.com 
Mucuna (Mucuna cochinchinensis (Lour.) A. Chev.) is an annual cover crop belongs to the family Fabaceae. It has a 
rapid growth rate and found to suppress weeds, improve soil fertility and crop yields however, studies on the 
biology and ecology of mucuna in the Pacific Island region is relatively unknown. The species was recently re-
introduced into Fiji. Five seeds were planted at Koronivia Research Station, Fiji and preliminary results 
demonstrated that first harvesting of pods occurred at five months after planting. The number of pods in a bunch 
ranges from 4 to 27, with a mean of 9.12 ± 0.68 SE out of 60 bunches randomly sampled. The average length of 
mature pod from the 200 pods measured was 11.08cm ± 0.12 SE with a range of 5.7 to 15.3cm. From 1,000 
randomly sampled mature pods, the average number of seed per pod was 4.57 ± 0.04 SE with a range of 1 to 7 
seeds per pod. Seed germination rate of fresh seed was 100%. The average fresh weight of 50 lots of 10 mature 
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seeds was 13.37g ± 0.13 SE with a range of 10.88 to 15.64 gram. At nine months after planting, the five mucuna 
plants are still producing pods and so far have produced a total of c. 3,000 pods.  
Key Words: Mucuna, seed, Fiji. 
 
Ethno Mycological Survey and Biological Activities of Mushroom Extracts against Escherichia coli and 
Staphylococcus aureus 
John K Nema1, Stewart Wossa2, Edwin Costillo2, Basil Marasinghe1, Jeyarathan Pooranalingam1, Russell Barrow2 
1School of Science & Technology, University of Goroka, Papua New Guinea,Email: nemaj@uog.ac.pg 
2Research School of Chemistry, Australian National University, Australia, Email: Wossa@rsc.anu.edu.au 
Ethno mycological survey of edible and non-edible mushroom species was undertaken in the Siane area of Simbu 
Province in Papua New Guinea (PNG). Ethno mycological information was used as a guide to prepare 5 mushroom 
extracts which are tested against common disease causing bacterias (E.Coli and S.aureus) using paper disc 
diffusion method. This paper discusses the ethno mycological knowledge of the mushrooms and the biological 
activities of the extracts. 
Key Words: Mushroom, ethno-mycological knowledge, bacterias. 
 
Potential Suitability Analysis of Forest Invasive Species: Piper Aduncum in New Ireand Province, Papua New 
Guinea Using Maximum Entropy Model and GIS Techniques 
Freddie Alei 
University of Papua New Guinea, aleifreddie@gmail.com 
The degrading of forest by shifting cultivation, commercial logging activities and natural phenomenon has created 
vulnerability to the forest cover and ecology of an environment. The primary forest is converted to secondary 
forest and that this secondary forest is vulnerable to further degradation and conversion and creating room for 
invasive species such as the Piper aduncum which are common in disturbed forest areas and modified habitats 
such as plantations, logged-over areas, shifting cultivation and sites affected by fires, landslides and volcanoes. 
P.aduncum is a neotropical invasive species which has spread throughout Papua New Guinea over the past 
decades. It has become a successful alien woody plant in Papua New Guinea, occurring from sea level up to over 
2000 m.a.s.l. It is a serious invasive alien plant and is of considerable conservation and economic concern. The 
primary goal in this study was to explore the geographical distribution of P.aduncum species using the Maximum 
Entropy model (maxent) with GIS and remote sensed data as aids in predicting P.aduncum distribution in New 
Ireland Province (NIP). A second goal in this study was to determine whether the remotely-sensed MOSIS data can 
be used as a proxy variable of local conditions for the development of P.aduncum to predict its species distribution 
and abundance in NIP. As part of this study, a field observation and survey was carried out to identify and compile 
data for environmental management and monitoring purposes in NIP. In addition, linkages between P.aduncum 
species density and local environmental and climatic patterns were spatially and temporally examined. The 
present study affirms the potential role of remote sensing imagery for species distribution prediction, and it 
demonstrates that classification of species is a valuable tool to analyze the distributions of populations. The 
MaxEnt modeling program was used to model predicted ranges for potential P.aduncum species distribution in 
NIP. The MaxEnt model was shown to be robust, and the candidate P.aduncum specie predicted distribution map 
is presented. 
The MODIS was found to be most useful environmental-Climatic variable to predict P.aduncum species 
distribution and abundance in NIP. However, these results indicate that a more robust prediction is obtained by 
including other Environmental-Climatic factors correlated to P.aduncum densities (e.g. temperature, precipitation, 
elevation) with MODIS. The present study demonstrates that remote sensing (RS) and GIS can be used with 
ecological niche and risk modeling methods to estimate species establishments and distributions. Maps 
delineating the geographical areas in NIP with highest abundance of P.aduncum species were generated using 
MaxEnt and GIS. The candidate P.aduncum competent vector predicted distribution and risk maps presented in 
this study can help Environmental agencies, Forestry and Agricultural officials to make constructive environmental 
plans in controlling and monitoring the P.aduncum species in Papua New Guinea. 
Key Words: Piper Aduncum, Maximum Entropy (MaxEnt), Geographic Information System (GIS), Remote Sensing 
(RS). 
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Ethnomycological Leads to Bioactive Myco-Chemicals in Mushrooms from Papua New Guinea 

Stewart W Wossa1,2 and Russell A Barrow1 
1Research School of Chemistry, Australian National University, Canberra, ACT 0200, Australia. 
2School of Science and Technology, The University of Goroka, Eastern Highlands Province, Papua New Guinea 
Mushrooms are the macroscopic fruiting bodies that are part of the Kingdom Fungi, which constitutes a major 
component of the biodiversity on the island of New Guinea. Associated with this biodiversity is the equally diverse 
ethnological knowledge on the traditional use and appreciation of mushrooms by indigenous tribes for food and 
medicine. As part of an ongoing research to document these ethnomycological knowledge’s amongst the different 
mycophillic tribal communities, we noted the intrinsic and highly intertwined relationship between the peoples 
and their forest resources as shown in the well structured and applied ethnotaxonomic classification and naming 
systems of the forest flora and fauna, including mushrooms. The flora and fauna were noted to form unique 
lexemic classification in accordance with the universality model proposed earlier whereas mushroom 
ethnotaxonomy, although had elements of the universality models, made references to the flora and fauna as the 
basis for their ethnotaxonomic classification. The ethnopharmacological and medicinal knowledge relating to the 
use of mushrooms had more spiritual affinity as opposed to the currently accepted definitions and symptoms of 
diseases in modern diagnostic medicine.  

Key Words: Ethnomycological, bioactive, myco-chemicals, mushrooms 
 
Seasonal Abundances of Bactrocera passiflorae (Froggatt), B. xanthodes (Broun) and B. distincta (Malloch) on 
Viti Levu 
L. Leweniqila¹, L. Ralulu², F. Wise³ and A. Caucau 
¹²³Department of Agriculture, Fruit fly unit, Plant Protection Section, Koronivia Research Station, P.O.Box 77, 
Nausori, Fiji. 
A study was undertaken to determine the seasonal abundances of Bactrocera passiflorae, B.xanthodes and 
B.distincta on Viti Levu. Male fruit flies were collected weekly for 52 weeks using pheromone traps at 12 randomly 
selected sites on Viti Levu to gauge the seasonal abundance of the 3 species. There is a general peak in 
populations for the 3 species during the warmer months from October to April and lower numbers in the cooler 
months. At Nadarivatu, which is a forest site, there is an absence of B. xanthodes except for the month of June, 
confirming that B. xanthodes is not a forest species. The results of this study provides an indication of the seasonal 
abundances of Bactrocera passiflorae, B.xanthodes, and B.distincta on Viti Levu where the Western half of the 
island is generally drier than the Eastern half. 
Key Words: Bactrocera spp, Seasonal abundance, Viti Levu. 
 
Mangrove Biodiversity Survey of  Maramasike Passage, Malaita Province, Solomon Islands 
Hugo Tafea1 , Trevor Maeda1 and Sammy Galokale1 
1Mnistry of Environment, Climate Change, Disaster Management & Meteorology, hugo.tafea@gmail.com 
The MESCAL-Solomon Islands Project has facilitated the collection of baseline biological information in 
Maramasike Passage which has served two purposes: the strengthening of technical capacity for improved 
environmental governance at national level and the development of a community-led mangrove co-management 
plan for the site.  The mangrove ecosystem is crucial to the livelihood of the local community.  Fisheries surveys 
using Fyke nets, cast nets, seine nets and gill nets were used to provide a snapshot of the finfish and mobile 
crustacean assemblages of the site. Of the 45 species of finfish that the local community  identify as being present, 
and whose names are in the local vernacular, a total of 17 species of finfish were caught in the surveys.   The 
cardinal fish, Apogon hyalosoma, was the most abundant species.  A large proportion of the catch comprised 
juveniles of reef, estuarine and freshwater fishes confirming the importance of the mangroves at Maramasike as a 
nursery area.  Species inventories and long plots were used to assess the mangrove biodiversity and biomass 
characteristics of the flora. Two new species records were added bringing the total number of confirmed 
mangrove species for Solomon Islands to 29, of which 24 are found in Maramasike Passage.  The scientific 
knowledge gathered combined with the traditional knowledge recorded will inform the co-management plan 
which is one of the key outputs for the MESCAL-SI project. 
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Ethnomycological Documentation and Antibacterial Properties of Selected Wild Mushrooms of Western 
Highlands Province in Papua New Guinea 
Jerry Anae1, Alfred Kik1, Pooranalingam Jeyarathan1, Savitha De Britto1, Russell A Barrow2 . 
1Division of Biology,  School of Science & Technology, University of Goroka, P.O. Box 1078, Goroka 441, Eastern 
Highlands Province, Papua New Guinea, 2 Research School of Chemistry, Australian National University, Canberra, 
ACT, Australia, E-mail: jrxanae@gmail.com 
This study highlights the traditional knowledge on the uses of selected wild mushrooms of Nenga Engamb people 
of Wopkola in Western Highlands Province of Papua New Guinea. Antibacterial activity was examined by disc 
diffusion method to correlate traditional knowledge of the two documented medicinal mushrooms and the 5 
potentially poisonous species. The results obtained in the study suggest that some samples obtained from some 
mushrooms possess broad-spectrum activity and exhibit moderate to very strong antibacterial activity against all 
microbial isolates used in this study.  The most susceptible bacterium observed was Salmonella typhi with an 
inhibition zone of 31mm. The other 6 extracts exhibited weak antibacterial activity. 
Key Words: Mushroom, ethnomycology, documentation, antibacterial activity, Papua New Guinea.   
 
A Soil Seed Bank Study to Investigate the Impact of African Tulip Tree (Spathodea campanulata Beauv.) 
Infestation in the High Rainfall Region of Viti Levu, Fiji 
Lagi1 R., Macanawai2 A.R. and Tuivavalagi3 N.S.,  
1Live & Learn Environmental Education, Private Mail Bag, Suva, Fiji, 
Sophie.Rochard@kerry.com,Alexandre.Pierrat@kerry.com,Anne.rouger@kerry.com, 2 Department of Agriculture, 
Tropical Weed Research Unit, Plant Protection Section, Koronivia Research Station, P.O Box 77, Nausori, Fiji, 
3Consultancy in Agriculture, Soils & Environment, P.O. Box 1287, Apia, Samoa. 
 Corresponding author: apaitia.macanawai@govnet.gov.fj 
Invasive species is a very serious issue in the Pacific islands and Fiji in particular.  The islands are small and very 
vulnerable to the impacts of invasive species.  Furthermore inadequate level of available trained manpower and 
limited financial resources make it extremely difficult for these countries to deal effectively with invasive species. 
African tulip trees (Spathodea campanulata Beauv.), Bignoniaceae, one of the top 100 worst invasive species in 
the world and the most invasive tree in Fiji, has a very efficient reproductive capability, but has a relatively 
unknown soil seed bank in its introduced range. A study on the soil seed bank of S. campanulata-infested and non-
infested sites was conducted in Naitasiri province, a high rainfall region of Fiji. A total of 30 species belonging to 17 
families were identified in the S. campanulata infested sites and 33 species belonging to 18 families were found in 
the sites without S. campanulata. The dominant species in the infested site was Ludwigia octovalvis (Onagraceae) 
and in the non-infested site was Peperomia pellucida (Piperaceae). The three plant families with the highest 
number of species in the S.campanulata-infested sites were Cannaceae, Commelinaceae and Cyperaceae and in 
the sites without S. campanulata were Asteraceae, Euphorbiaceae and Fabaceae. Spathodea campanulata 
seedlings were present in the soil seed bank without S. campanulata and not in the S. campanulata-infested sites 
soil seed bank. The study has provided some indication of the direction for future seed bank studies in Fiji. 
Key Words: African tulip, biodiversity, invasive species, soil seed bank. 
 
The Diversity and Community Structure of Macro-Moths in Native and Exotic Forest on Viti Levu, Fiji 
Siteri Tikoca1 John Clayton2 Simon Hodge3 Gilianne Brodie4 
1Institute of applied Science/ University of the South Pacific/ s11032992@student.usp.ac.fj 
215 Whinny Brae, Broughty Ferry, Dundee. DD5 2HU/ john.clayton11@gmail.com 
3Faculty of Agriculture and Life Science/ Lincoln University/ Simon.Hodge@lincoln.ac.nz  
4Faculty of Science, Technology and Environment/University of the South Pacific/ gilianne.brodie@usp.ac.fj  
Many Lepidopteran species are host-specific during their larval stages. Floristic and structural changes as well as 
environmental conditions could affect their community structure and biodiversity. For the same reason, various 
studies suggest a relationship between moth communities and forest types, illustrating how moths respond 
sensitively to variable habitats and their alterations. However, in the Pacific, including Fiji, there are a lack of 
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studies and information to quantify and determine what affects and influences moth assemblages.  In Fiji, 
nocturnal surveys were carried out in a native rainforest and an exotic rainforest. The surveys used Mercury 
vapour light trap at night targeting three prominent forested landforms of slopes, ridges and river flats. Changes in 
the biological diversity of macro-moths (species richness, abundance and patterns of endemism) across the two 
different vegetation types were anticipated because of the presence of different habitat types and host plant 
assemblage. The preliminary results from this study may be used as a baseline dataset for species diversity, 
community structure and trends of macro-moth abundance in these forest types. It also provides the significance 
of macro-moths as potential biological indicators of different (native and exotic) forest types. 
Key Words: Macro-moths, biodiversity, forest types, biological indicator. 
 
Flora of the Rewa River Mangrove, Viti Levu, Fiji Islands 
Senilolia H. Tuiwawa1, Hans Wendt2 and Romu Rajale3 
1, 2Institute of Applied Science, The University of the South Pacific, Fiji Islands 
3Forestry Department, Ministry of Forestry and Fisheries, Fiji Islands 
The Rewa Delta provides a novel system to undertake a biological rapid assessment to support proper sustainable 
management. Documented floristic composition of the area to date is literally non-existent but essential to 
document prior any initiative thus, a pilot study was carried out under the Mangrove Ecosystems for Climate 
Change and Livelihood (MESCAL). A total of 181 taxa were recognized of which there were 163 angiosperms (128 
dicots and 35 monocots) and eighteen ferns and fern allies. There were 96 native species comprising 91 
indigenous species (73 angiosperms and eighteen ferns) and five endemic species (all of which were angiosperms). 
Exotic species comprised 61 species comprising 47 dicots and fourteen monocots were recorded. Fourteen species 
were aboriginal introductions. Eight obligatory mangrove tree species were recorded, namely Bruguiera 
gymnorhiza, Rhizophora samoensis, R. x selala, R. stylosa, Heritiera littoralis, Lumnitzera littorea, Xylocarpus 
granatum and Excoecaria agallocha of which an additional four species were included into the group to form the 
twelve obligatory mangrove plant species. The most diverse group of plants were the indigenous species with 50% 
followed by introduced species at 42% and the endemic species having the lowest representation of 3%. The 
overall plant diversity across delta was relatively low.  
Key Words: Rewa Delta, mangroves, flora, obligatory mangrove species.  
 
Isolation of Potential Insect Biocontrol Agents from Fiji Soils  
Sumeet Kour1 and Uma R. Khurma2 

1The University of the South Pacific, Suva, Fiji/s11064240@student.usp.ac.fj 
2The University of the South Pacific, Suva, Fiji/khurma_u@usp.ac.fj 
Entomopathogenic nematodes (EPN) are being widely researched as the desirable biocontrol agents of agricultural 
pests that can potentially replace the costly and hazardous chemical control or be integrated in pest control 
management strategies. Steinernema and Heterorhabditis are the commonly studied genera as they have proved 
useful in insect control.  There has been no work reported in this area from Fiji. The results presented here are 
part of ongoing systematic investigation on diversity of entomopathogenic nematodes in native soils of VitiLevu 
and their potential in biocontol of insects. One of the objectives of this study is to isolate the native species or 
strains of EPN for potential use against important agricultural pests in the region.  The soil from various habitats 
including forest, grass land, coast line, agricultural farms, rubbish dumps, river banks, and road side verges were 
collected and assayed for the presence of EPN using Galleria mellonella as baits. We have been successful in 
isolating EPN strains from 5.6 % of the samples collected, mostly with high sand content. All 101 isolates collected 
so far are Heterorhabditis. This indicates its wide distribution around the island.  Steinernema has not been 
encountered in any of the samples till date. Molecular studies of the collected isolates are currently being 
conducted.  This is the first report of the presence of EPN in Fiji. The isolated native strains will be trialed in due 
course against the local agricultural pests.  The target candidate pests are taro beetle and rhinoceros beetle 
among others. 
Key Words: Biocontrol, entomopathogenic nematode, survey, Fiji. 
 
Observations on Invasive Common Indian Mynah (Acridotheres tristis): What Do They Eat? 
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Abhineshwar Prasad* and Ketan Christi 
School of Biological and Chemical Sciences, Faculty of Science, Technology and Environment 
The University of the South Pacific, Suva, Fiji Islands, Email: abhineshwar.v.prasad@usp.ac.fj 
The Indian mynah (Acridotheres tristis) bird is a commensal species, the most prominent of Passerine throughout 
Fiji Islands. It is believed that in late 1800, this bird is introduced in Fiji as a biological control for sugarcane pests. It 
is seen commonly on the power-lines and in open grass fields where they hunt for invertebrates and tiny 
vertebrates such as pine moth, Lepidoptera, worms, gecko and others. Little to none is known about this highly 
voracious invasive bird- reproduction, diet, dietary behavior, habitat, impact on ecology (if any), control aspect 
etc.  This paper describes observations on feeding behavior and trapping devices for Indian myna in wild settings 
both rural and urban settings.  Along with red-vented bulbul ((Pycnonotus cafer), Myana is first to wake up in the 
morning and last to retire before scavenging insects in cracks and crevices.   At this point of twilight hours house-
gecko starts emerging from its hiding habitats. With limited data on digestive gut content, may be because of high 
metabolic rate, it was noted that this birds feed on food scraps in urban, animal food and fruits in rural and wild 
cherries, nuts and insects in the wild. Both PeeGee’s backyard trap and mist net trapping devices were found 
unsuccessful in trapping mynah birds. With mist net two birds in Colo-I-Suva and two in Samabula areas were 
trapped. In the latter site, bird managed to escape from the mist net. PeeGee’s backyard trap was a total failure as 
the bird wouldn’t come close to it. Due to its anthropogenic dependence, human settlement and animal farms 
provide ample opportunities for establishment of mynah colony. 
Key Words: Indian mynah, feeding behavior, trapping. 
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Sustainable Aquaculture 
Tilapia (Oreochromis mossambicus) On-farm Trial in Solomon Islands through Participatory Action Research 
D. Harohau, R. Sulu, M. Philips, A.M. Schwarz, T. Pickering 
The forecast of future shortage of fish in Solomon Islands necessitates alternative means to produce and supply 
fish to meet future animal protein and food security needs. While aquaculture is one alternative, it has been 
hampered by the lack of knowledge and aquaculture practice within the local cultures. A participatory action 
research (PAR) approach was used to conduct on-farm trials (OFT) with farmers in Malaita, Solomon Islands, to 
test best ways of farming the exotic tilapia species Oreochromis mossambicus and maximize production using 
locally available feed and technology under local settings. The recommendations being tested with the farmers 
include; fertilizing the ponds using animal manure, maintaining water depth at 0.5m to 1m, regular harvesting, 
stocking density and feeding with locally available food. Early results to date show that as farmer’s knowledge 
increased there has been a general improvement in pond design and farming practice. In some instances farmers 
have made innovative adaptations to the recommendations. Personal reasons, socio-economic constraints and 
other competing livelihood activities have been constraints to fully implement the recommendations by some 
farmers. Knowledge sharing between farmers and between farmers and local technical specialists through 
meetings, farm visits and workshops combined with a strong participatory approach, have contributed to the 
positive results and growing interest in fish farming among the Malaita communities. 
Key words: Aquaculture, On-farm trial, Malaita, tilapia, Oreochromis mossambicus, participatory action research 

 
A quick look at the history of pearling in Fiji and the South Pacific 
J. Hunter 
The unique reason’s why Tahiti’s industry “took off” and why that in Fiji did not.   
We look at the three main constraints to pearling in Fiji, when compared to Tahiti.  And in particular how J. Hunter 
Pearls Fiji is addressing these issues. 
J. Hunter Pearls works within Fiji’s constraints and advantages to produce a truly unique Fiji Pearl that is held in 
high esteem by many within the International Pearling Industry. 
Key Words: Aquaculture, Fiji, Pearls 
 
An Evaluation of the Culture Performance of two Macrobrachium Species in Vanuatu; the exotic M. rosenbergii 
versus the Indigenous M.lar 
Sompert Gereva  
Vanuatu Fisheries Department. Vanuatu.  
Wild fish have traditionally provided the primary affordable animal protein resource for many human populations 
in the Western Pacific region. Rapid growth of human populations in many Pacific Island Nations (PINs), increasing 
pressure on local environments, pollution and overharvesting of fish however, have all contributed to regional 
declines in inshore wild fish stocks in recent times. While fish farming is not a traditional practice in the region, fish 
culture has been identified as an approach to meet local affordable protein requirements and address 
employment and livelihood issues. The exotic freshwater prawn, Macrobrachium rosenbergii has shown promise 
in simple pond-based farming systems in Fiji and culture technology developed for this species is now being 
exported to other island nations. An issue however, is whether to produce indigenous or exotic species in culture 
and, the giant freshwater prawn (M.rosenbergii) is not native to the Western Pacific. While many species of 
Macrobrachium are native to the region, most produce relatively small adults and are not considered good 
candidates for culture. Macrobrachium lar in contrast, is a widely distributed, indigenous large Macrobrachium 
species that is an important wild food resource across the Western Pacific. This species has been suggested as one 
local species that may have culture potential but this has not been investigated in detail, to date. The current 
study compared growth, survival and relative productivity of M. rosenbergii against monkey river prawn, M.lar 
grown in replicated trials in Vanuatu. Parameters employed were those used routinely for M.rosenbergii culture in 
Fiji and included a stocking density of 50,000 post larvae/ha and use of commercial tilapia feed imported from Fiji. 
Over the trial period, water quality parameters did not vary significantly among ponds and between treatments. 
After a 140-culture day cycle, significant differences (p<0.05) were evident for both growth and survival rates 
between two species. Mean weight gain for M.rosenbergii over 140 day was 28.30g and 8.46g for M.lar, while 
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mean survival rates were 81.30% for M.rosenbergii and 55.95% percent for M.lar, respectively. Net aggregate 
production was significantly different between species with M.rosenbergii attaining an average of 
1,150kg/ha/crop, while only 236kg/ha/crop was achieved for M. lar. This trial while indicating that M. lar can be 
produced in simple pond culture environments, showed clearly that the relative productivity and efficiency of M. 
rosenbergii culture is several times higher than that achieved with M. lar under identical culture conditions.  
 
Seasonality of Milkfish (Forskal, 1775) fry on the coast of Gizo, Solomon Islands, and Economics of Utilization for 
Capture-Based Aquaculture 
S.P. Vuto 
Solomon Islands like any other Pacific Island Countries and Territories have great dependence on fish for food and 
income. Recent calculations in Solomon Islands suggest that coastal fisheries will not be able to cater for future 
food security and therefore other ways are needed to increase fish production. Inland aquaculture has been 
identified as one option. Milkfish Chanos chanos (Forskal 1775), an indigenous fish species, is one of two present 
in the Solomon Islands highlighted as having greatest potential for low cost aquaculture (the other species is 
tilapia Oreochromis mossambicus). This study assesses the technical and logistical issues of capture-based milkfish 
aquaculture, and explores the economic viability of this activity in Solomon Islands as an alternative protein source 
for meeting the future fish demand.  Because milkfish farming depends upon fry captured from the wild for pond 
stocking, a twelve-month seasonality study was conducted to assess the availability of milkfish fry. Preliminary 
results to date show that milkfish fry are sufficiently abundant and the season is sufficiently predictable to support 
capture-based culture as workable option for food security in Solomon Islands. 
Key Words: Milkfish, Aquaculture, Capture-Based 
 
Capture and Culture of the Monkey River Prawn Macrobrachium lar (Fabricius, 1798) (Crustacea: Decapoda: 
Caridea: Palaemonidae) in the Fiji Islands. 
Laura Williams1, Johnson Seeto2, Dr Timothy Pickering 3 and Dr Cara Miller4. 
1School of Marine Studies, University of the South Pacific, laura.williams.chan@gmail.com 
2School of Marine Studies, University of the South Pacific, seeto_j@usp.ac.fj 
3Secretariat of the Pacific Community, TimP@spc.int 
4 Institute of Marine Resources, University of the South Pacific, cara.miller@wdcs.org 
The Monkey River Prawn Macrobrachium lar is the largest freshwater palaemonid prawn found in most of the 
Pacific Island Countries and Territories (PICTs). Due to its large size, fast growing rate and other favourable 
characteristics, it appears to have good potential for aquaculture. Unfortunately one of the main constraint is the 
availability of seed for grow out. Therefore the growout of M. lar is dependent on wild caught juveniles for now. 
This study was designed to study the movement of Macrobrachium lar juveniles upstream from saline 
environments to freshwater in 3 selected streams in the Greater Suva Area, Fiji. These were USP creek, 
Nabukavesi creek and the first rapids of Navua River. Previous work at the sites had recorded sighting of M. lar 
juveniles migrating upstream to freshwater habitats. A total of 10 bottle traps where deployed late in the evening 
and collected early the next morning at each site. A total of 5 Macrobrachium species, 2 Palaemon species and 
Family Atyidae were collected from the 3 selected streams when sampled using 10 bottle traps at each site during 
each moon phase over a period of 12 months. The peak migration of M. lar juveniles was observed from February 
- May and a second migration peak was observed from November - December. March having the highest number 
of recruiting juveniles i.e. 76 M. lar juveniles caught from Nabukavesi creek. Indicating that numbers caught are 
sufficient for a small household grow out project provided trapping is carried out daily during the peak migration 
season (February-May). Overall USP creek had the most estuarine influence with the predominant species 
belonging to the genus Palaemon of the Palaemonidae family, Navua River and Nabukavesi creek was dominated 
by Macrobrachium latidactylus and Macrobrachium australe respectively.  
Grow out of M. lar was carried out in floating cages (L × W × H: 1.6 × 0.6 × 0.6m) at a stocking density of 52 
prawns/m2 in comparison with M. rosenbergii in 4 replicates. Additional substrate was added to the culture cages 
to increase surface area and provide shelter for moulting animals. M. lar showed better survival and higher weight 
gained compared to M. rosenbergii which did not respond well to cage culture. Growth in M. rosenbergii was very 
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slow compared to M. lar during the trial period of 4 months. M. lar cage culture should be seen as the next step 
towards commercialization of this species at an artisanal level in Fiji. 
Key Words: Freshwater prawn migration, Macrobrachium lar. 
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Oceans and Nations: Failed States and the Environment in the Pacific 
Here Today Gone Tomorrow’  
Dr. Vanya Taule’alo & Allan Alo Va’ai 
Today we experience a powerful sense of attachment to culture, heritage and place, off set against a concern that 
the very things that make us unique are slowly slipping away from us. Perhaps our most critical concern is a 
growing anxiety about our lands which are under threat and which are literally running into the ever-warming 
ocean. For Pacific people our land is our identity and heritage. Threatened by tempestuous cyclones, destructive 
life-threatening flash floods (recently experienced in urban Apia leaving hundreds homeless), uncontrolled cutting 
of trees and development in river catchment areas, droughts and rising temperatures, our lives our very existence 
as Samoan is threatened. These current weather patterns leave us powerless and vulnerable in a way we have 
never been before. Unable to solicit agreements with the major world powers we island people remain the most 
affected and the utterly powerless to influence our future paths.  Such extreme environmental fragility and the 
inability of major world forums to find solutions to climate change is a rich fodder for artistic creativity. Images, 
objects, movement and personal narratives bring to life the beliefs, hopes and fears of the Samoan people. Artists 
question their relationship with Samoan social and political institutions. In a post-colonial Samoa we are 
witnessing politicians being wooed by a new wave of neo colonialism – no longer from the west but from the east 
- Japan, China and Korea. This Asian generosity in Samoa with most of our buildings being Chinese built, does not 
come without strings attached. Artists examine the tensions between democracy and freedom of expression, 
individuality verses the hierarchical Fa’aSamoa, the impact of migration on our identity. Religious freedom is also 
explored- and increasingly there is a lack of tolerance for life styles deemed “unsavory”. These disturbingly bigoted 
debates often in the local Observer are largely dominated by evangelical dogmatism and we seem to be evolving 
into an altogether less likeable and tolerant society.Yet possibly the most poignant of all, artists express grave 
concerns for the impacts of climate change on Samoa’s fragile tropical location. Many artists of all genres are 
alarmed by the impact of rise in sea temperature, the effect this has on coral reef depletion, marine and coastal 
life, sustainable food production and harvesting, and the increase in tropical destructive weather systems.  
The result of climate change on Samoan customary and freehold land continues to be alarming and the 
subsequent health problems and food security issues are problematic. Samoans have existed in relative harmony 
as a small society and have lived in harmony with nature for over 3,000 years. Our very existence, our culture, our 
futures are threatened by current global threats of climate, social displacement, poverty and political conceit.  
For artists the current threats to Samoan life and prosperity are challenging and at times there are shocking 
tensions between the here and the there, the imagined nostalgic home of the past and the day-to-day reality of 
Samoan life in the present. This presentation draws from various artists, practitioners of both Visual and 
Performing Arts emerging from the said tensions creating works that are contemporary, interdisciplinary and 
collaborative, process-based and rich with context. It must also be appreciated that the effects of an ineffective or 
partial democracy that exists currently in Samoa has left its scar on the artistic community. We feel tongue tied, 
through inferred or self-censorship. Many artists feel unable to be vocal about a number of important social, 
political and environmental concerns. There is a real fear of back -lashes against our works, rejection if we truly 
speak our mind. The freedom to think and create works without censorship is evident in the works of artists who 
live in larger more cosmopolitan countries such as New Zealand and Australia. These artists live in more 
individualized communities, have greater exposure to conceptual art that does explore critical issues and are less 
constrained by Samoan traditional conservatism. Topics openly discussed in other communities by Samoan artists 
such as domestic violence, colonialism, corruption, incest, nudity, religion, politics, corruption, environmental 
exploitation not broached here in Samoa as they would be perceived as ‘sa’ or taboo. So Samoan art created in 
Samoa can appear somewhat tame, lame and restrained. Feeling secure to speak freely about social concerns, 
cultural issues, global and local concerns should be a fundamental right of each artist. But it is not.  
Key Words: Culture, Pacific, Artist 
 
Gathering in the Dark and Putting Down Roots: Kaona in Contemporary Kanaka Maoli Literature  
Brandy Nālani McDougall,  
University of Hawaiʻi at Mānoa, brandynm@hawaii.edu 
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This paper presents how the traditional compositional practice of kaona, or “hidden meaning,” continues in 
contemporary Kanaka Maoli literature. By focussing on the work of Haunani-Kay Trask, Māhealani Perez-Wendt, 
and Victoria Nālani Kneubuhl, women whose community and political activism converges with their creative 
work, I examine kaona references to Papahānaumaoku, our Earth Mother, Wākea, our Sky Father, and Hāloanaka, 
the kalo. I conclude with how their use of kaona emphasizes the genealogical relationship Kanaka Maoli have to 
the land, underscoring the implicit political and cultural claims to Hawaiian lands and sovereignty, but also the 
filial responsibility Kanaka Maoli have to mālama ʻāina, or care for the land, and enact these claims. 
Key Words: Kaona, Kanaka, Literatrue 
 
Genealogics of ‘Āina: Kinolau and Kaona  
Susan Y. Najita  
1Department of English and American Culture/University of Michigan, Ann Arbor, najita@umich.edu 

This paper looks at the history of the Kīlauea region of the Big Island of Hawaiʻi in the context of two 
histories central to conservation and the environment: the formation of the Hawaiʻi Volcanoes National 
Park (1916) and geothermal energy.  The park could not have been established without annexation to 
the U.S. (Ceded Lands) and annexationists such as Lorrin A. Thurston who envisioned and shepherded 
the park into being.   
Though the Pele Defense Fund and allied rainforest activists succeeded in shutting down a geothermal 
well in the Wao Kele o Puna, geothermal energy continues to be a live question today as 90% of Hawaii’s 
energy is supplied by foreign oil. This paper explores a central tension within these two histories 
separated by close to a century: the ontological question about the volcanoes region and its attendant 
phenomena.  For example, geothermal scientists understand volcanic steam to be merely the 
vaporization of water molecules as a result of contact with the earthʻs heat, while defenders of Pele 
understand steam to be kinolau, a bodily form of the goddess. 
In exploring how these radically different understandings came to be, I examine the role that literary 
texts such as the Hawaiian language newspaper serializations of the Pele-Hiʻiaka moʻolelo and native 
language-based approaches (e.g., kaona) might play in training the eye to read the environment in ways 
that bring native and environmental perspectives into closer proximity. 
Key Words: Conservation, Environment, Native Language, Literature 
 
 
"Writing from an Endangered Poetics: Invasive Species, Ecological Colonialism, and the Cultures of Extinction in 
Guåhan (Guam)" 
Craig Santos Perez 
University of Hawai?i, M?noa csperez@hawaii.edu 
Guåhan (Guam) remains in a precarious position in the postcolonial history of the Pacific because Guahan remains 
an "unincorporated territory" of the United States, a political status that denies the Chamorro people national 
sovereignty and places the island firmly in the colonial present of the Pacific. This colonial situation has inspired 
many Chamorro activists, scholars, artists, and cultural practitioners, at home and in the diaspora, to protest US 
colonialism, militarism, and ecological destruction. My presentation will focus on how Chamorro poets are 
responding to environmental and cultural crises through their writing and literary activism. Specifically, I will 
examine the theme of "endangerment" in the poetry of Melvin Won-Pat Borja, Kisha Borja Kicho'cho', and Anne 
Perez-Hattori, and Michael Lujan Bevacqua. I theorize an "endangered poetics" to describe how poets address the 
urgency, anxiety, and fear of how colonialism pushes indigenous Pacific peoples, cultures, and ecologies to the 

brink of extinction. This endangerment involves the 21st century loss of cultural practices, native 
language, land, water, sovereignty, and endemic flora and fauna. I will argue that Chamorro poetry 
offers a way to respond to extinction as well as a vision for a decolonized future. 
Key Words: Poetics, Culture, Guam 
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PANEL DISCUSSION: 
Australia and the Pacific: Islands at Sea in a Sea of Islands 

Understanding how the Tongan Idea of fakalakalaka Relates to the Tongan Domestic Environment the Western 
Idea of Sustainable Design when Building houses in Tonga.  
Charmaine ‘Ilaiu Talei1  
1University of Queensland, Aboriginal Environments Research Centre, School of Architecture, 
c.ilaiutalei@uq.edu.au 
Fakalakalaka is a term often used by Tongan people to describe how they have moved forward or ‘how to do 
development’ (Horan 2002:216; Thaman 2002:234).  My findings extend their definition to mean a process away 
from a previous stage of building that is considered passé and simple. As an under researched concept, 
fakalakalaka is mentioned briefly in Tongan literature regarding development studies, education, and social 
anthropology. To date it is the ethnographic work of Ruth Faleolo, an educator and researcher in develoment 
studies that initiates an in-depth analysis of this concept (2012; nee ‘Ilaiu 1997). My paper builds upon her 
anaylsis, significantly presenting an ethnographic dimension about architecture, house building and building 
materials.  Through participant research, fieldwork observation and visual anthropology the presentation refers to 
recent findings from a remote and urban Tongan village, contributing to an understanding of fakalakalaka 
produced by domestic building in Tonga. Furthermore this paper begins to examine how this Tongan concept of 
fakalakalaka compares to Western ideas about sustainable design. Preliminary analysis of participant perspectives 
raises questions if Tongan ideas of architectural development are sustainable? The apparent misalignment of what 
Tongans call fakalakalaka houses and what Western thought considers sustainable built development is an 
engaging topic that should be explored to fully comprehend how can Tongans and the greater Pacific develop 
sustainably, particularly through the built environment and associated industries. 
Key Words: (Fakalakalaka, Tonga, domestic building) 
 
Australias Acting as a Hegemonic Power in Oceania: Considerations from an European Viewpoint 
Prof Hermann Mueckler 
University of Vienna  
Even before becoming a federation, Australia developed ambitions to extend its influence into the Pacific islands. 
From early Queensland’s attempts to colonise Pacific islands to its competitive attitude towards German and 
French influence in the region, the bridge will be spanned to its rule of the mandated Territories and its 
137ehavior towards the new independent Pacific island nations. Australia’s involvement in Papua New Guinea, 
RAMSI in the Solomon Islands and its failed political of isolation and pressure against Fiji are only three examples 
of distinct political strategies of hegemonic acting as a self-ascribed regional medium power. 
Key Words: Australia, Pacific Islands, Hegemony 
 
 
Islands at Sea in a Sea of Islands: Commonalities and Differences between the Big Isle of Australia and the 
Others 
Grant McCall 
University of Sydney 
The play on Epeli Hau’ofa’s resounding phrase, “Sea of Islands” is meant to reveal the many things in common 
between the Pacific Islands and Australia. Australia denies its island-ness; its similar vulnerabilities to its nearest 
neighbours, preferring demeaning phrases such as “our backyard”; even the former PM John Howard’s quoted 
epithet as the “Deputy Sheriff for the USA” for the region. In spite of a common history of colonialism, sporting 
ties, abundant commercial interests and, even “coups” (Australia in 1975), Australia continues to think of itself as 
either an offshore place of Europe or of Asia. 
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NATIONAL VIOLENCE AGAINST WOMEN PREVALENCE STUDIES IN THE 
PACIFIC REGION – From Data to Action  
 
Violence against women in Tonga 
Gabriella Renee ‘Ilolahia1, Henrica A.F.M. Jansen2  
1Ma’a Fafine mo e Famili Inc.,Tonga, gilole40@live.com, 2UNFPA PSRO, henriette.jansen@gmail.com 
“I lost three teeth that day; luckily I did not lose the baby I was carrying….”  This is a quote from a survivor of 
domestic violence in Tonga. 
 Up until recent very little was known about the prevalence and patterns of violence against women (VAW) in 
Tonga, and there was real need for evidence to inform policy directions. To address this lack of data, Ma`a Fafine 
mo e Famili Inc. (MFF), with funding from AusAID conducted a research project. This marked the first time a large-
scale quantitative and qualitative study on this topic was conducted in Tonga, using the methods that where 
developed for the WHO multi-country study on women’s health and domestic violence.   
The findings show that overall, 33% of ever-partnered women reported having experienced physical violence in 
their lifetime.  It is more difficult for women to disclose experiences of sexual violence. Nevertheless, 17% of 
women reported that they had experienced sexual violence in their lifetime. The overall proportion of women 
who ever experienced physical and/or sexual violence by a partner is 40% whereas the rate for the 12 months 
preceding the interview is 19%. 
The presentation will describe in more detail patterns of partner violence and will highlight several other 
important findings such as on intergenerational violence.  
Qualitative findings will also be used to interpret the survey findings and to illustrate how women experience 
violence using their own words. We will also discuss how this data will be used to inform policy and action. 
Key Words: Tonga, violence against women, national prevalence survey, data for action  
 
When the Most Intimate Partnership is Violent SafeNET/Kiribati  
Maha Muna 
UNFPA PSRO, elmuna@unfpa.org 
The Kiribati Family Health and Support Study tells us about prevalence and frequency of Violence against Women 
(VAW), both intimate partner violence and non-partner violence. Prior to the publication of the FHSS, VAW was 
considered a private issue. The Kiribati FHSS revealed that 68% of women aged 15-49, who have been in a 
relationship, reported physical and/or sexual violence.  Partner violence posed complex challenges for 
development agencies, government ministries, and NGOs to translate the data into action: this required 
understanding the health consequences of partner violence, identifying effective ways to support survivor 
strategies and access services, and also identifying risk and protective factors that hold the key to prevention 
strategies. 

a. 42% of women who had experienced physical and/or sexual partner violence reported that they had not 
told anybody about the violence.   

b. Of the women who had experienced intimate partner violence, half said that their children had witnessed 
this violence. 

c. Women who had experienced partner violence were more likely to have experience childhood sexual 
abuse, witnessed violence as children and have partners who witnessed or experienced violence as 
children. 

To address VAW, the Government of Kiribati developed a ESGBV policy in 2011 and Cabinet endorsed a National 

Action Plan for implemention.  Specific legislation is being drafted to address family violence.  The United Nations 

is supporting government and NGOs to develop a joint, multi-sectoral prevention and response programme.  The 

FHSS findings also contribute to health systems strengthening with a partnership between the Auckland University 

of Technology and UNFPA builds capacity of health workers.    

 Key words: Pacific, violence against women, national prevalence surveys, data for action  
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Do women around the Pacific experience similar types of violence? 

 

Henrica A.F.M. (Henriette) Jansen1, Gaberiella Ilolahia2, Edwina Kotoisuva3, Mia Rimon4, Merilyn Tahi5, Tina 
Tauasosi-Posiulai6, Maere Tekanene7  
1UNFPA PSRO, henriette.jansen@gmail.com, 2

 Ma’a Fafine mo e Famili Inc.,Tonga, gilole40@live.comk, 3Fiji 
Women’s Crisis Center, edwina.kotoisuva@gmail.com, 4Secretariat of the Pacific Community, miar@spc.int 
5Vanuatu Women’s Centre, vwnc@vanuatu.com.vu,  6University of Hawaii, tina.posiulai@gmail.com 
7Ministry of Education, Kiribati, gbvcakiribas@gmail.com 
In response to the lack of official national statistics on the magnitude and nature of violence against women and to 
guide targeted policies and interventions, Governments and NGOs in a number of countries in the Pacific region, 
have in the past decade conducted nationwide studies on this subject. The studies that are the focus of this paper 
took place in Samoa (2000), Kiribati (2008), Somolon Islands (2008), Vanuatu (2009), Tonga (2009) and Fiji (2011) 
and replicated the method developed for the WHO multi-country study on Women’s health and domestic 
violence.  Three of these were part of the UNFPA and AusAID supported multi-country study in the Pacific Region, 
three were conducted by national NGOs.  Results show that superficially similar rates of women reporting ever 
having experienced physical or sexual violence in their lifetime, in reality hide a huge regional and cultural 
diversity. Strikingly partner violence is in most but not in all  countries the most common type of violence that 
women experienced in their lifetime. The results further show consistent associations with health outcomes, 
effects on children as well as with certain risk factors. Another salient finding is that violence against women is 
very much hidden and almost none of the women who reported violence had sought help from formal services or 
people in authority. The findings have important implications for targetted and context specific policies and 
interventions. In all sites minimum comprehensive package of services  to ensure that women’s rights are 
protected and realized are needed. Further community attitudes need to be challenged.  
 

 
 
Key words: Pacific, violence against women, national prevalence surveys, data for action  
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Theme 1 Biodiversity, Ecosystem Services, and Resilient Societies 
 
 
Next-Generation Genomics for Biodiversity Discovery and Conservation 
Agostinho Antunes1, 2 
(1) CIIMAR/CIMAR, Centro Interdisciplinar de Investigação Marinha e Ambiental, University of Porto, Rua dos 

Bragas, 177; 4050-123 Porto, Portugal. 
(2) Departamento de Biologia, Faculdade de Ciências, Universidade do Porto. Rua do Campo Alegre, 4169-007 Porto, 

Portugal.e-mail: aantunes@ciimar.up.pt 
The completion of the human genome sequencing in 2003 opened a new perspective into the importance of 
whole genome sequencing projects, and currently multiple species are having their genomes completed 
sequenced, from simple organisms, such as bacteria, to more complex taxa, such as mammals. This voluminous 
sequencing data generated across multiple organisms provides also the framework to better understand the 
genetic makeup of such species and related ones, allowing the assessment of its evolutionary histories and 
patterns of genetic diversity that can be highly valuable for conservation. The utility of genomics in the in-situ and 
ex-situ conservation of biodiversity will be discussed, with emphasis on case studies comprehending endangered 
and neglected terrestrial and marine species.  
Key Words: genomics, biodiversity, conservation 
 
Five New Species of Sarcophyton (Coelenterata: Octocorallia) from the Fiji Islands 
Klaus-D. Feussner and Talemo Waqa 
Institute of Applied Sciences (IAS), The University of the South Pacific, Suva, Fiji 
For this study a total of 34 specimens of the soft coral genus Sarcophyton have been collected and identified by 
their morphological characters (colony form and sclerite shape).  Besides seven known species, five species 
believed to be previously undescribed have been identified: S. aalbersbergi sp. nov., S. aldersladei sp. nov., S. 
alexanderi sp. nov., S. skeltoni sp. nov and S. soapiae sp. nov. For the first time in the Sarcophyton-related 
literature it is documented here that there are species that do not have sclerites in the interior of the disc. The 
specimens were collected between 2001 and 2005 by the bioprospecting collection team at IAS. 
Key Words: Octocorallia, Sarcophyton, new species, Fiji 
 
Biodiversity Surveys and Invasive Plant Management: A Samoan Case Study 
Su’emalo T. Foliga1  and Josef Pisi2 
Ministry of Natural Resources and Environment, Division of Environment & Conservation, Apia, Samoa, 
1talie.foliga@mnre.gov.ws, 2josef.pisi@mnre.gov.ws  
A project began in 2007 to restore the natural heritage of the 183 hectare Mt Vaea Nature Reserve just outside 
Apia, the capital of Samoa. The first phase of the project involved biodiversity surveys of the Reserve including 
birds, mammals, gastropods, reptiles and plants. The flora survey employed 34 transects and found a total of 1858 
plant stems (>5cm DBH). A disproportionate cover of invasive plants was recorded (62% of all stems in the 
Reserve). Over half (58%) of all plants were comprised of five invasive tree species: Panama rubber tree (Castilla 
elastica); African Rubber tree (Funtumia elastica), African Tulip (Spathodea campanulata); Silk tree (Albizia 
chinensis); and Kerosene tree (Albizia falcataria). The second phase of the project investigated methods to 
manage the two rubber trees: Castilla elastica and Funtumia elastica as best practice treatments were not 
available. Three active ingredients (2,4D+dicamba, glyphosate, triclopyr) were applied through hack-and-squirt or 
basal bark spray (triclopyr with diesel) treatment methods in a herbicide trial. Results showed that the glyphosate 
hack-and-squirt treatment method was most effective for the two rubber tree species.  A hack-and-squirt 
application rate of c. 1ml glyphosate/1cm DBH was found to lead to successful defoliation. The presentation 
describes the many lessons learnt from the project and shows how biodiversity surveys have provided a solid 
foundation for successful invasive plant management and eventual restoration of the Mt Vaea Reserve in Samoa.  
Key Words: (biodiversity, surveys, invasive, Samoa). 
 
Biodiversity and Flash-Flooding: A Samoan Case Study 
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Terence Habiri1 , Eugene Meleisea, Faatoia Malele, and Su’emalo T. Foliga 
1Private Consultant in Science Education, Apia, Samoa, thabiri@yahoo.com.au 
In 2010, 60.4% or about 171,000 ha of Samoa is forested, however between 1990 and 2010, Samoa lost an 
average of 2,050 ha or 1.58% per year (FAO, 2005).  Much of the forest has been converted to agricultural uses. 
Since much of the land is customary land, most conversion of forest takes place under the traditional tenure 
system, which has changed informally to accommodate the desire of individuals for opportunities to expand 
agricultural lands. Population growth, the need for economic development, and the spread of invasive species is 
placing the remaining native forests at risk. This thematic study describes the study area in terms of forest cover, 
types of vegetation and human activity.  Moreover, it explores the trends in deforestation in the water catchment 
and river valleys and possible effect on the flash flooding in Apia during and after cyclone Evans in December, 
2012.   
The method used in collecting data involves: (1) Identifying the species of trees that were resilient to cyclone 
Evans; (2) Counting the number of tree with cross-sectional diameter of greater than 15 cm along a transect of 100 
m away from the river bank; (3) Identifying the types of re-vegetation along the 100 m transect; and (4) identifying 
the types of human interactions along the 100 m transect. The results will be presented in the form of qualitative 
descriptions, tables and photographic displays. 
Key Words: (flash-flooding, Samoa, biodiversity, deforestation). 
 
Functional Genomics Analyses of Disease Defense-Related Genes  in Pepper (Capsicum annuum) 
Byung Kook Hwang1, 2*, Chin Hong Chung1 and Dae Sung Kim2 
1The National Academy of Sciences Republic of Korea, Banpo-dong, Seocho-gu, Seoul 137-044, Korea; 2College of 
Life Sciences and Biotechnology, Korea University,  Anam-dong, Sungbuk-gu, Seoul 136-713, Korea, * 
Corresponding Author: (E-mail: bkhwang@korea.ac.kr) 
Pepper (Capsicum annuum L.) is one of the important vegetable crops growing in worldwide, including Korea. 
Pepper fruit is consumed as a fresh vegetable or dehydrated for use as a spice. By volume, red pepper products, 
pungent and nonpungent, are one of the most important spice commodiities in the world. Peppers add flavor and 
color to foods while providing essential vitamins and minerals. In particular, pepper fruit powder is used as a spice 
that is indispensable in the preparation of a favorite Korean dish, Kimchi. Pepper provides a good experimental 
system for studying the molecular and functional genomics underlying the ability of plants to defend themselves 
against microbial pathogens. Infection of pepper leaves with an avirulent strain of Xanthomonas campestris pv. 
vesicatoria (Xcv) induced hypersensitive response (HR) cell death and defense responses. These responses were 
controlled by expression of the defense-related genes. The pepper defense-related genes encoding pathogenesis-
related protein 10 (CaPR10), menthone reductase (CaMNR1), antimicrobial protein 1 (CaAMP1), calmodulin 
(CaCaM1), pectin methylesterase inhibitor protein (CaPMEI1), cytochrome P450 (CaCYP450A), oxidoreductase 
(CaCaM1), mannose-binding lectin (CaMBL1), absicisic acid-responsive 1 protein (CaABR1), E3 ubiquitin ligase 
RING1 (CaRING1), asparagine synthetase (CaAS1), receptor-like cytoplasmic protein kinase (CaPIK1), patatin-like 
phospholipase (CaPLP1), etc. were isolated and identified from Xcv-infected pepper leaves. These defense-related 
genes were induced by pathogen infection and abiotic stresses. We analyzed loss-of-functions and subcellular 
localization of these genes using virus-induced gene silencing (VIGS) and smGFP-tagging systems, respectively. The 
cell death and defense responses were accompanied by the expression of the defense-related genes, an oxidative 
burst generating H2O2, and the induction of both ion leakage and callose deposition in the Xcv-inoculated leaves. 
CaAMP1, CaMNR1 and CaPMEI1 proteins showed antifungal activity. Ectopic expression of some defense-related 
genes in Arabidopsis conferred enhanced resistance to microbial pathogens. The CaLRR1-CaHIR1 or CaLRR1-
CaPR10 protein complexes were identified using Bimoleucular Fluorescent Complementation (BiFC) and co-
immunoprecipitation. Two-dimensional SDS-PAGE was used to identify defense response proteins in pepper 
leaves. Abscisic acid, salicylic acid and jasmonic acid were quantified to determine if these plant hormones are 
involved in defense signaling associated with hypersensitive cell death and defense. Taken together, development 
techniques of transgenic disease resistant plants were evaluated and the possibility of use of defense-related 
genes for plant molecular breeding as gene sources was also analyzed.  
Key Words: Genomics, Disease, Defense-Related Genes 
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Effect of Cold Stress on Biochemical Constituents of Fresh Water Fish Ophiocephalus unmourilius 
Anand S. Joshi1 and Resham Bhalla2 
1and2Department of Zoology,L.V.H. A.S.C. College, Panchvati, Nashik.(M.S., India) 422003. anandjoshi71@gmail.com 
Living organisms live within a narrow zone of tolerance of climatic conditions. Fresh water fish Ophiocephalus 
unmourilius is found in Chanakapur dam of Girna river in Kalwan (M.S., India). The fish showed irreversible 
changes in carbohydrates, proteins and Ascorbic acid content when exposed to cold stress. Due to cold stress 
glycogen and protein content of brain and muscles tissue show considerable increase where as liver tissue show 
decreasing trend. Similarly ascorbic acid content show increasing trend in brain but considerable decrease in liver 
and muscular tissue was observed. 
Key Words: Cold stress, biochemical constituents, Ophiocephalus unmourilius, Girna river. 
 
Molecular Structure and Functional Analysis of Plant Tyrosyl–DNA Phosphodiesterase 1 as a Member of 
Phospholipase D Superfamily 
Prof Sang-Gu Kim, Hoyeun Kim 
Department of Biological Sciences, Seoul National University and The National Academy of Sciences, Republic of Ko
rea, kimsg@snu.ac.kr 
Tyrosyl-DNA phosphodiesterase 1 (TDP1), a member of the phospholipase D (PLD) superfamily, catalyzes the 
hydrolysis of a phosphodiester bond between a tyrosine residue and the 3′-phosphate of DNA. We identified and 
characterized the AtTDP gene in Arabidopsis thaliana, an orthologue of yeast and human TDP1 genes. Sequence 
alignment of TDP1 orthologues revealed that AtTDP has both a conserved C-terminal TDP domain and, uniquely, 
an N-terminal SMAD/forkhead-associated (FHA) domain. The recombinant AtTDP protein certainly hydrolyzes the 
3′-phosphotyrosyl DNA substrates related to repairing of in vivo topoisomerase I-DNA induced damages. To help 
understand the function of this novel enzyme, we analyzed the substrate saturation kinetics of fulllength AtTDP 
versus a truncated AtTDP mutant lacking the N–terminal FHA domain. The recombinant AtTDP protein and the 

AtTDP 1–122 protein (TDP domain) showed kinetic parameters that were equivalent to those of the fulllength 

AtTDP protein. A basic amino acid sequence (RKKVKP) within the AtTDP 123–605 protein (FHA domain) was 
necessary for nuclear localization of AtTDP. The loss-of-function AtTDP mutation displays developmental defects 
and dwarf phenotype in Arabidopsis. And this phenotype is substantially caused by decreased cell numbers 
without any changes of individual cell sizes. The tdp plants exhibit hypersensitivities to camptothecin (CPT), a 
potent topoisomerase I inhibitor, and show rigorous cell death in cotyledons and rosette leaves, suggesting the 
failure of DNA damage repair in tdp mutants. We firstly provide in plant that AtTDP plays a clear role for DNA 
damage repair in Arabidopsis.  
Key Words: Molecular Structure, Functional Analysis Tyrosyl–DNA Phosphodiesterase  
 
Velocity and Response of Hippa Pacifica to Wrack Supply in Hawaiian Sandy Beaches 
J. Lopez1, M. Lastra1,  J. S. Troncoso1, J. E. Dugan2, and D. M. Hubbard2 
1 Departamento de Ecología y Biología Animal, Facultad de Ciencias del Mar; Universidad de Vigo, 36200 Vigo, 
Spain, 2 Marine Science Institute, University of California, Santa Barbara, California 93106, U.S.A 
The crab Hippa pacifica Dana inhabits the swash environment of insular sandy beaches throughout the tropical 
Pacific and Indian oceans. As scavenger, Hippa feeds almost exclusively on death organisms stranded on the shore. 
This study analyses the rate at which H. pacifica locates and reaches carrion material in the swash. This ability is 
crucial to survive in an extremely harsh environment where food supply is occasional and unpreditable. Three 
transects 30 m separated were sampled in the middle of the swash zone in 5 beaches of Big Island and Oahu, 
Hawaii. At each transect, 3 sticks baited with fresh calamari were settled. After 2.5, 5, 10 and 15 minutes, a 15 cm 
diameter corer was extracted right over each stick. The sediment collected was sieved by a 2 mm mesh and 
individuals captured were measured and weighed. The results showed a rapid response of H. pacifica to the 
presence of food. The number of individuals who reach the bait increased from 5 to 10 minutes, but this increase 
was not statiscally significant for the total number of individuals, sex or reproductive stage. However, a body-size 
analysis indicates that intermediate sizes reach the food faster than small and big sizes. The relationship between 
the number of crabs reaching the bait and the density of H. pacifica in the swash was statistically significant. The 
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results suggest that environmental factors, such as hydrodynamism and sediment grain size, can play a role in the 
ability Hippa to locate and reach the food on the beach. 
Key Words: H. pacifica, Beachs, food. 
 
A Fiji-Made Bioactive Compost Spreads Weed Seed in Fiji  
Apaitia R. Macanawai and Selveena S. Lal  
Department of Agriculture, Tropical Weed Research Unit, Plant Protection Section, Koronivia Research Station, P.O 
Box 77, Nausori, Fiji, apaitia.macanawai@govnet.gov.fj. selveena.lal@govnet.gov.fj 
A study to determine the presence and identity of weed seeds in a bioactive compost produced and sold locally in 
Fiji was undertaken in early 2012. Bioactive compost bags were purchased from local hardware shops and 
contents were sampled and spread thinly over a base of Yates potting mix in a seedling tray. The emerged 
seedlings were identified to species level. There were eight weed species belonging to seven different families 
present in the bioactive compost. The two most frequently occurring weed species in the bioactive compost were 
Eleusine indica (L.) Gaertner (crowsfoot) and Ludwigia octovalvis (primrose). There were c. 4,000 to 19,000 viable 
weed seeds per 20 kg bag of bioactive compost. This study demonstrated that locally produced bioactive compost 
spreads weed seed around Fiji.  
Key Words: Bioactive compost, Eleusine indica, Ludwigia octovalvis, Fiji. 
 
Biodiversity Issues in Saleimoa, Samoa: Views of a Village matai 
Falemai Seiagao 
Village matai, Saleimoa village, Samoa, Falemai.Seiagao@gmail.com  
It is very important that Samoa and other small island countries of the Pacific be actively involved in improving the 
awareness and conservation and/or restoration of their natural resources and biodiversity.  All stakeholders must 
be involved especially villagers as they still own most of the land in Samoa and in many Pacific islands. This 
presentation considers biodiversity issues in a Samoan village (with a land area of about 2,000 acres) – from the 
viewpoint of a village matai who has been passionate about biodiversity conservation for many years.  It explains 
the current and potential importance of natural resources and biodiversity in Saleimoa and Samoa as a whole.  
The presentation covers biodiversity issues in Saleimoa in relation to birds, inland forests, mangrove forests, and 
fish-life in the surrounding sea and coral reefs.  Some of the key issues include excessive deforestation, invasive 
species, threatened species, overfishing, illegal fishing, and inappropriate fishing techniques. The presentation also 
discusses what is currently being done and what could be carried out in the future to help conserve or improve 
biodiversity.  It also explores how different individuals and groups (including the village, the different faith based 
organisations, other NGO’s and research/academic organisations) could collaborate to conserve or improve 
biodiversity. The information presented were mainly collected through personal observations, but other means 
were also used – including interviews, and library research. 
Key Words: (biodiversity, conservation, Samoa, invasive species). 

 
Study of Biochemical Changes Including Oxidative Enzymes in the Cyamopsis tetragonoloba (L.) Taub after Biotic 
Stress (Macrophomina phaseolina infection) by TEM-Coupled Spectroscopy  
Neha Joshi1, Anubhuti Sharma2* 
Address: 1 Banasthali University, Rajasthan, India, 2* Corresponding Author: Banasthali University, Rajasthan, India, 
Changed Address: Sr. Scientist, Biochemistry, Vivekanand Parvatiya Krishi Anusandhan Kendra, Almora, UK-
263601, sharmaanubhuti@yahoo.com, Mobile No. 7579269471 
The potential of Macrophomina phaseolina to trigger plant defense responses was investigated by inoculating 
leaves of clusterbean seedlings with Macrophomina phaseolina. Electron microscopy of ultrathin sections from 
Macrophomina-treated leaves revealed penetration of Macrophomina into the leaves. In the present study, 
inoculation of M. phaseolina to the clusterbean initiated a series of morphological as well as biochemical changes 
including series of oxidative enzymes which are considered to be part of the plant defense response. TEM studies 
showed significant ultrastructural changes e.g. partial dissolution of the cell wall, cell organelle shrinkage, entry of 
the sclerotia into cell etc. in infected cells. Similarly biochemical analyses revealed that the inoculation with M. 
phaseolina initiated trmendous changes in peroxidase (PO) and polyphenol oxidase (PPO) activities at different 
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hours after infection as compared to healthy tissue. In the infected plants the PO and PPO activities are much 
higher than that of healthy ones and increase gradually with the progress of the disease. The activity starts 
increasing within 24 h of infection and reaches its maximum at 96 h. At very late stage of disease development the 
activity of these enzymes declines abruptly. The fungal infection leads to maximum increase in PO and PPO activity 
at 96 h by 155% and 137% in infected leaves of clusterbean compared to the controls respectively. These results 
suggest that the induction of oxidative enzymes appeared to be an important defense mechanism of clusterbean 
plants against M. phaseolina.  The present study therefore, represents an important contribution to understanding 
of plant-pathogen interaction and may be useful for genetic transformation in the leguminous crops. 
Key Word: Clusterbean; Electron microscopy; Macrophomina phaseolina; Peroxidase; Polyphenol oxidase. 

 
Control of Myna Birds in Samoa  
Czarina Iese Stowers  
Ministry of Natural Resources and Environment,Division of Environment and Conservation, Apia, Samoa 
czarina.iese@mnre.gov.ws   
A project started in 2008 to control myna birds in Samoa. The myna bird and household survey using transects 
(1km x 10m width) and questionnaires was conducted to measure the abundance of mynas and collected the level 
of understanding of the communities in the selected 25 villages in the Apia area on the myna birds’ impacts. The 
findings proved that mynas (both species) are found in abundance in all areas surveyed and the people’s 
understanding on myna bird’s impact is very low. Ten phases of poison baiting operation using the DRC1339 
chemical have been completed. The bait used was a mixture of two loaves of white bread, 500g butter and 2 
sachets of 2.5g of DRC 1339 starlicide chemical. These poison baits were hand baited at 30 targeted sites where 
myna birds were in abundance and few other bird species present. Other baits were trialled such as rice, pawpaw 
and ripe banana, but were not found to be very effective.  Other methods such as humane traps, bonus scheme, 
mist nets and nest removal were also employed but DRC1339 is the most effective method with an increase of 
killed mynas from 429 in 2009 to 1,094 in 2012. The presentation will elaborate on the above issues and also 
present a future outlook as myna bird management still remains a priority issue for Samoa and understanding the 
population dynamics of myna birds as well as methods for effectively controlling themremain priorities for the 
MNRE. 
Key Words: (control, myna birds, Samoa). 
 
Loss of Samoan Taro Genetic Diversity due to Taro Leaf Blight Disease   
Vaasiliega R Tamanikaiyaroi 1 and Lineta Tamanikaiyaroi2 
1 Lecturer in Plant Pathology, USP Alafua Campus, Apia, tamanikaiyaroi_v@samoa.usp.ac.fj 
2 Lecturer in Horticulture, NUS, Apia, l.tamnikaiyaroi@nus.edu.ws  
When the Taro Leaf Blight (Phytophthora colocasiae) disease struck Samoa in mid 1993, 90% of the taro 
(Colocasiae esculenta) cultivated area were covered with the cultivar called Talo Niue. A total of about 60 named 
cultivars of taro have been recorded in Samoa  but only three were widely cultivated prior to the TLB outbreak - 
Talo Niue, Talo Manua and Talo Paepae. Due to genetic susceptibility, all local taro cultivars were wiped out by the 
fungal disease.  This study describes and characterizes 20 of these extinct cultivars based on review of past 
literatures and interviews with Samoan taro farmers and village communities. Study locations involve both Upolu 
and Savaii islands targeting farmers over 60 years of age. Results will be presented in the form of qualitative 
descriptions, tables, and photographic displays. The loss in Samoan taro genetic diversity to the Samoan people 
due to Taro Leaf Blight is estimated to be worth more than a billion tala.  
Key Words: (Taro Leaf Blight, taro cultivars, genetic diversity, cultivar characterization). 
 
Consortium of Pacific Herbaria  
Michael B. Thomas1 , Cliff Morden2, David Lorence3, and Shelley James 4 
1Joseph F. Rock Herbarium, Botany Dept. Univ. of Hawaii, mbthomas@hawaii.edu 
2 Botany Dept., Univ. of Hawaii, morden@hawaii.edu, 3 National Tropical Botanical Garden, lorence@ntbg.org, 4 
Bishop Museum, sajames@bishopmuseum.org  
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The Consortium of Pacific Herbaria (CPH) has been created to study and manage plant collections from the 
Polynesia-Micronesia hotspot region. The Polynesia-Micronesia Hotspot (PMH) is a center of biodiversity that 
harbors approximately 5,350 native vascular plant species. The CPH is a 3 year project based at UH MÄ noa's 
Joseph Rock Herbarium and includes new collaborations between more than a dozen herbaria in HawaiÊ»i, 
American Samoa, Samoa, Tonga, Palau, Guam, and Fiji. The network is a node of the US Virtual Herbarium and is 
seeking additional partners in the region. The major goals of the CPH include curating, databasing, and digitally 
imaging nearly one million herbaria specimens by creating a standardized plant checklist, and making collections 
data and digital images available online from a single Internet portal. Increased access to digital data for plants 
and algae of the Pacific Basin through the CPH are creating new opportunities for researchers and citizen scientists 
to discover and use collection data by species, location, and institution. The partnership is a milestone opportunity 
for regional herbaria collection managers and scientists to work together offering digital access to essential 
biological research collections. The project is developing an authoritative checklist of Latin and common plant 
names that will facilitate the research of biologists and work of land-use managers who monitor invasive and 
endangered species throughout the Pacific. Plant identification workshops have been offered to researchers in the 
region, focusing on common plant groups (Ferns, Rubiaceae, Poaceae) that pose particular challenges for 
identifying Pacific species.  
Key Words: Polynesia, Micronesia, specimens, collection management 
 
Benthic Fauna of Sand Bottom in Isla del Coco, Costa Rica, Eastern Tropical Pacific 
Troncoso, J. S.1 and Sibaja-Cordero, J. A.2 
1Marine Sciences Faculty, University of Vigo, SPAIN troncoso@uvigo.es 
2CIMAR, University of Costa Rica, jeffro.alejandro@gmail.com 
Isla del Coco (Cocos Island) is located at 5°32'N and 87°04'W, is an extinct volcano, part of an underwater 
mountain ridge on the Cocos tectonic plate. Cocos Island is of high relevance due to their high biodiversity in a 
small area, mainly due by the reef and rocky bottom fauna. The island was visited in April 2010, 135 van Veen 
dredge (25 x 25 cm) were collected in subtidal sand bottoms, at 27 points around the island, between 3 to 80 m 
depth. The faunal composition was shows to be related in a 21% grain size differences (Mantel test, p <0.05). The 
identity of species change with the depth (Seriation test, p <0.05). Moreover, by Generalized Additive Models was 
found that the total abundance increasing offshore (GAM, p <0.05), where is greater depth and carbonates 
percent. Areas near the mainly rivers mouths presented the lower abundances. Taxonomic groups resulting in a 
total abundance of 15500 individuals and the number of taxa is over 250. The annelids (49% of total abundance), 
were represented by families Syllidae, Spionidae, Hesionidae, Magelonidae and Pisionidae. The Families 
Poecillochaetidae and Sphaerodoridae represented new records for the island. Crustaceans accumulated 12% with 
amphipods and isopods as the most common. Also, Sipuncula account a 4%, followed by mollusks, especially 
bivalves, with 3%. Scaphopoda and “Aplacophora” are new records for the island. Other zoological groups 
represented in the benthos as turbellarians, nematodes, anemones, echinoderms, and nemerteans that account a 
32%. 
Key Words: Diversity, benthos, sedimentary, Cocos Islands. 
 
Burrowing Behavior in Mole Crab Hippa pacifica Dana in Sandy Beaches of Hawaii Islands  
Troncoso J. S. 1, López J.1, Lastra M.1, Hubbard D. M.2 and Dugan2  J. E. 
1Marine Sciences Faculty, University of Vigo, SPAIN troncoso@uvigo.es, 2Mar. Sc. Inst., Univ. of California, Santa 
Barbara, USA  
The pacific mole crab Hippa pacifica (Anomura: Hippidae) is commonly distributed in exposed sandy beaches of 
tropical Pacific Islands. It lives buried in the swash zone, where special adaptations to high hydrodynamic stress 
and sediment unstability are required. During November / December of 2006, 2007 and 2011, 10 sandy beaches in 
Hawaiian Islands, 6 in Big Island and 4 in Oahu, were sampled. At each beach, the burowing velocity at different 
sediment grain sizes (<0,5mm, 0,5-1mm, 1-2mm and 2-4mm) of a wide range of body size of individuals was 
tested. The response to physical stress was analysed by counting burrowing time when individuals were forced to 
bury 1, 5 and 10 times in natural sediment. Our results show the following trends, a) burrowing time increases 
with the increasing body size of the individuals b) the fatigue caused by the increase number of burrowing events, 
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provoke a decrease in the burrowing velocity; c) the burrowing velocity is fastest on medium sand (grain size 0,5-
1mm and 1-2mm), d) tiredness effect is higher in coarse grain size.  
As a conclusion, the risk of the individuals to be drifted away by beach hydrodynamics, increase when burrowing 
time became longer than swash period. Repeated uprooting by sediment unstability also reduces the probabilities 
of the individuals to endure with the harsh physical environment of exposed sandy beaches.  
Key Words: Hippa pacifica, grain size, preference, tiredness. 
 

 
Food, Water, Energy and Health 

Context and Perception of Food Security for Tongan Mothers and Health Workers in South Auckland  
Litiuingi ‘Ahio, 
AUT University/ Faculty of Health and Environmental Science, litiuingi.ahio@aut.ac.nz 
Food security is defined globally as the “ability of individuals, households and communities to acquire appropriate 
and nutritious food on a regular and reliable basis by socially acceptable means” (New South Wales Centre for 
Public Nutrition, 2003. p.iv) and this is the definition used by programmes and policies to address food security 
issues. Using this definition, the Pacific Island Families (PIFS) longitudinal study (Rush, E., Puniani, N., Snowling, N., 
& Paterson, J, 2007) found that almost half (43.6%) of the 1376 mothers in this study reported that their families’ 
either ‘sometimes’ or ‘often’ ran out of food. With the PIFS data as a starting point, my research (2011) explored 
the context and perceptions of food security for Tongan health workers and Tongan mothers living in South 
Auckland.  Questions such as how did they conceptualise ‘food security’ and what were the factors influencing 
this? I used a blend of Delphi and Talanoa research methods.  My paper will present a Tongan definition of food 
security which, I argue, should be taken into account regarding policy and programmes planned for Tongan 
communities. I will also present culturally specific interpretive framework based on the concept of vaevae manava 
(sharing of resources) and how this impacts Tongan perceptions of food security.  
Key Words: (Food security, Delphi-Talanoa inquiry, Tongan mothers, and health workers, vaevae manava concept) 
 
Fiji’s Schools of Nursing and Governmental Health services, 2001-2010 
Samsun Aiyub, Nguyen Nhat Linh, Katherine Tayler-Smith, Mohammed Khogali, Karen Bissell 
FIJI NATIONAL UNIVERSITY, samsun.aiyub@fnu.ac.fj 
Objectives: To report on: 1) the number and characteristics of nurses who graduated in Fiji; 2) the proportion of 
vacant nursing positions in the governmental health services and 3) attrition among nurses. Design: Descriptive 
study involving a retrospective record review of Ministry of Health annual reports and nursing registers. Results: 
Over the period 2001-2010, a total of 1500 nurses graduated, with the overall trend being a gradual increase in 
newly qualified nurses’ year on year. Available data from 2007 onwards, showed relatively low vacancy rates 
(ranging from 0.4-2%), with a sharp rise to 15% in 2009. Complete data on nurse attrition were only available from 
2007 onwards, with rates of attrition ranging from 4-10%, the most common reason for this attrition being 
resignation. Conclusion: While not being able to directly assess whether Fiji’s supply of nursing graduates has 
been meeting the country’s health service demands, this study provides a series of baseline data on Fiji’s nurse 
graduate and nursing workforce, and in addition, identifies some of the challenges and gaps that need to be 
considered in order to better assess nursing staff shortages and target strategies to address these shortages.  
Key Words: Nursing, Health Services, Government 
 
Estuarine Circulation in the Rewa River, Fiji 
Edward Anderson 
School of Marine Studies, The University of the South Pacific, anderson_e@usp.ac.fj.  
The estuarine circulation of the Rewa River, Fiji was studied during 13 cruises from 2004 through 2010. The river is 
the largest in Fiji. During the study, it had an average annual ischarge of 205 cubic meters per second. The flow is 
highly variable. The Rewa River has a controlling depth of about 2.5m, but its distributaries have shallow bars at 
their entrances. In 2010, after we concluded the last cruise in this series, the Rewa was dredged to reduce the risk 
of flooding. We used a Seabird SBE19 CDT, or occasionally a Yellow Springs YSI85, to determine density profiles at 
6 to 12 stations along the axis if the river. Drogues were used to measure current velocity. All of the cruises took 
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place in late August to early October. The Fiji Meteorological Service provided measurements of river flow and 
rainfall. The Rewa River is a partially mixed estuary. At low river flow, salt water at the bottom never penetrates 
above the Rewa Bridge (18 ⁰ 02.0’S, 178⁰ 31.8E) at Nausori. At high river flow, the river itself is completely fresh, 
and all of the estuarine circulation is outside the Rewa River proper, in Laucala Bay or in the nearby sea. During 
our observations, drogue measurements never showed upstream currents at the surface. River flow, rainfall and 
tides correlated with the penetration of salt water into the Rewa River. 
Key Words: estuary, circulation, current, Fiji  
 
Carbamate Toxicity – Aspects of Embryotoxicity and Effects on Blood Parameters 
Jan Danko1, Eva Petrovova1, Peter Massanyi2, Robert Stawarz3, Grzegorz Formicki3 

1University of Veterinary Medicine and Pharmacy in Kosice, jan.danko@uvlf.sk; Kosice, Slovak Republic, 2Slovak 
University of Agriculture in Nitra, massanyi@yahoo.com; Nitra, Slovak Republic 
3Institute of Biology, Pedagogical University in Krakow, robert.stawarz@gmail.com; Krakow, Poland 
Many pesticides such as organophosphates, carbamates and pyrethroids are widely used in agriculture and 
household. Pesticides play an important role in the high productivity achieved in agriculture through the control of 
pests. However, pesticides are intentionally toxic, often towards non-target organisms and their intentional 
release into the environment has serious environmental consequences. Developmental data of carbamate 
pesticides are scarce although they generally possess low toxicity for vertebrates. The aim of the study was to 
investigate the toxicity of bendiocarb. The embryolethality after bendiocarb respective dose was high (94%) on the 
embryonic day 3, though following results indicated no toxicity to investigated organs and no increase in the 
number of apoptotic cells in survived chick embryos on both the early (day 3 of incubation) and the later (day 10 
of incubation) developmental stage. Bendiocarb addition caused also imbalance in internal milieu of rabbits. Main 
changes were observed in serum creatinine content and activity of serum enzymes.  
Key Words: carbametes, toxicity, embryo, animals. 

 
Neurological Melioidosis 
Dr Martin Deuble, Dr Chloe Aquilina, Dr Rob Norton 
James Cook University, Townsville, QLD, Australia, chloe.ann.aquilina@gmail.com 

Melioidosis is an important cause of morbidity and mortality in Northern Australia and South East Asia. Diagnosis 
is best made by isolation of Burkholderia pseudomallei, from clinical specimens. A variety of clinical presentations 
are described including neurological disease. The aim of this study was to review admissions with confirmed 
neurological melioidosis to a regional hospital in an endemic area from 1995 to 2011. There were twelve culture 
confirmed cases of neurological melioidosis of which two were directly from CSF. Four of these were in children. 
Significant presenting features were fever, headache, and ataxia. Common changes on MRI T2 weighted scans 
included diffuse increased signal, extensive edema and ring enhancing lesions.   There were four deaths and an 
additional four patients had significant long term neurological sequelae. An awareness of the possibility of 
neurological melioidosis is important in endemic regions when considering the aetiology of undifferentiated 
neurological disease.   
Key Words: Melioidosis, morbidity, mortality 
 
Modernizing Traditional Biomass Energy Use for Improved Energy and Food Security in the Outer-Islands of the 
Pacific Island Region:  A case-study of Vaitupu Island, Tuvalu 
Sarah L Hemstock1, Teuleala Manuella Morris1, Jeremy Woods2 and Lucy Wang2  
1Pacific Centre for Environment and Sustainable Development, University of the South Pacific, 
Laucala Campus, Suva, Fiji sarah.hemstock@usp.ac.fj  sdatmm@gmail.com, 2Centre for Environmental Policy, 
Faculty of Natural Sciences, Imperial College London, South Kensington Campus, London, UK, SW7 2NA, 
jeremy.woods@imperial.ac.uk lei.wang06@imperial.ac.uk  
Worldwide, biomass provides around 13% (1Gtoe) of the world’s energy consumption and supplies 60% of its 
domestic energy to around 3 billion people.  Similarly, in the Pacific Islands Region, biomass provides the majority 
of domestic energy services since most islanders use an open fire for cooking and boiling drinking water. For 
Tuvalu, biomass only provides 14% of the total primary energy of 5.8ktoe, however, this biomass accounts for 
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more than 60% of domestic sector primary energy supply. Solar photovoltaic and thermal currently contributes 
less than 3% of primary energy supply. With fossil fuels making up 83% of primary energy, Tuvalu is virtually an oil 
dependent economy. Additionally, most Pacific Islanders are not aware of the potential to modernize biomass to 
produce convenient energy carriers such as gaseous and liquid fuels and its use for electricity production.  
However, some Pacific Island Countries (PICs) such as Vanuatu, Fiji and Samoa are already modernizing biomass 
for energy by converting it to biodiesel and biogas, and Tuvalu is no exception. This study focuses on the potential 
of coconuts as a sustainable renewable energy and food source for Vaitupu, Tuvalu. Vaitupu was selected since it 
comprises Tuvalu’s largest landmass (530ha) and it has over 400ha of coconut woodland. Energy and food security 
are assessed in terms of sustainability and the effects on climate change vulnerability. Study results suggests that 
Vaitupu is able to use its coconut woodland to feed its population and livestock and at the same time provide 
more than 60% of domestic energy services, transportation fuel  and electricity. This should enable Tuvalu to 
become more self-reliant by securing and supplying its fuel for domestic, electricity and transportation purposes 
and at same time improving food security and resilience to climate change. 
Key Words: Traditional Biomass, Energy, Food Security  
 
The Effects of the Brown Alga, Cystoseira moniliformis (Kützing), Hauck Crude Extracts on the Fasting Blood 
Glucose Level of Alloxan- Induced Hyperglycemic Mice 
(Mus musculus Linne, 1758) 
Menelo C. Hongayo 1 and Noel D. Roble 2 

1Math & Natural Sciences Dept. College of Arts & Sciences,   Holy Name University,  
6300 Tagbilaran City Bohol. 
1,2 Biology Dept., College of Arts & Sciences,  University of San Carlos, 6000 Cebu City 
1menelo20022003@yahoo.com 
The study was done to investigate the effects of the four fractions Cystoseira moniliformis crude extract on the 
fasting blood-glucose level of alloxan-induced albino mice, Mus musculus Linne 1758. The four fractions of C. 
moniliformis crude extracts were administered via intraperitoneal injection at a dose of 10mg/20g mice on 
diabetic albino mice. The fasting blood glucose-level, body weight and body temperature of diabetic mice were 
determined. Histopathological examinations on the mice pancreas were also done. The efficacy of the four 
fractions of C. moniliformis crude extract treated on alloxan-induced diabetic albino mice showed to be consistent 
in lowering the Fasting Blood Glucose Level (FBS) to normal range. No significant differences were found between 
Group C diabetic mice treated with Glibenclamide on Group D (p>0.05) treated with hexane fraction of C. 
moniliformis crude extracts, Group E (p>0.05) treated with diethyl ether fraction of C. moniliformis crude extract, 
Group F (p>0.05) treated with n-Butanol fraction of C. moniliformis extracts and Group G (p>0.05) treated with 
aqueous fraction of C. moniliformis extracts on the fasting blood glucose level, body weight and body temperature 
on hyperglycemic mice. Concurrent histopathological studies of the pancreas of these animals showed 
regeneration by hexane fraction treated group, diethyl ether fraction treated group, and aqueous fraction treated 
group, which were earlier necrosed by alloxan. 
Key Words: Cystoseira moniliformis, Alloxan, Diabetes, Antioxidant activity, Pancreas. 
 
Financing Outreach Clininc in Rural Indonesia Using Government in Kind Transfer: Benefit and Challenges  
Mutiara T P L Kusuma1, Siti Helmyati 2 
1 School of Health Nutrition, Faculty of Medicine, Universitas Gadjah Mada, Email: mutiara_tirta@yahoo.com, 
2School of Health Nutrition, Faculty of Medicine, Universitas Gadjah Mada, Email: siti_helmyati@yahoo.com  
Background: Outreach clinics in Indonesia have been developed since years ago to provide outreach services to 
children, which includes immunization and growth monitoring. These clinics run in the community, by the 
community itself. This situation leads to problems related to poor financing particularly in poor area. Several 
initiatives have been attempted to overcome this problem, including the use of in kind cash transfer. The aim of 
this study is to identify benefit and challenges of this initiative.  Method: This study was a case study done in four 
outreach clinics in West Nusa Tenggara, Indonesia between July and December 2012. Data was collected from 
direct observation during the clinic as well as in depth interview with key informants such as community leaders, 
community health workers (cadres) and health care personnel of the PHC clinic. Result: This study revealed that 
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only two outreach clinics have succeed on utilizing in kind cash transfer delivered to their community to finance 
the outreach clinics. They found that this method is more reasonable and sustainable, yet for their community 
members, who rejected this idea, the local leader then persuaded them personally. On the other hand, the other 
two-outreach clinics were unsuccessful on implementing this initiative as they received more rejection than 
acceptance from the community members. Conclusion : Outreach clinics can be financed by using the 
government in kind cash transfer, as this method is considered reasonable and sustainable. However, community 
members consent must be obtained prior to the implementation. 
Key Words: finance, outreach clinic, rural, in kind cash transfer 
 
The Microbiological Assessment of Potential Water Borne Pathogens in Fresh Water Springs in Samoa 
Faainuseiamalie Latū1 , Patila Amosa2, Taema Imo3, and Vavatau Tafao4 
1National University of Samoa, f.latu@nus.edu.ws, 2University of Otago, amopa712@student.otago.ac.nz, 
3National University of Samoa, t.imo@nus.edu.ws, 4National University of Samoa, v.taufao@nus.edu.ws 
The aim of this study was to determine the sanitary quality of selected freshwater springs in Samoa by estimating 
the concetration of faecal coliform (FC) and total coliform (TC) bacteria as pollution indicators. Spring water 
samples were collected twice a month during the period of August 2008 to January 2009 from three springs 
located in the island of Upolu. All samples from the three sites were found to be contaminated with TC and FC 
bacteria and the contaminant level were higher than the maximum microbial contaminant level (MMCL) 
established by the WHO. The results indicated that the three sites were heavily polluted by bacteria originated 
from various sources. 
Key Words: pathogens, total coliform, springs 
 
Artocarpus altilis (Moraceae), a Patrimonial Plant from French Polynesia: Pharmacological Interest, 
Phytochemical Characterization and Chemodiversity. 
Lécureux T.1,2,3, Leu T.M.1*, Soulet S.1 and Teai T1. 
1 Université de la Polynésie française, EIMS Team, UMR 241 EIO, P.O. Box 6570 – 98702 Faaa, French Polynesia.2 
Université de Picardie – Jules Verne, Chemin du Thil, 80000 Amiens, France. 3 IUP PVIA, 33 rue Saint-Leu, 80039 
Amiens Cedex 1, France.* Corresponding author: mareva.leu@upf.pf 
Artocarpus altilis (Moraceae) is an evergreen pantropical tree growing in plains and at low altitude. Locally named 
uru or maiore, it has a historical importance with a strong cultural background in French Polynesian society. The 
fruits are eaten cooked, the bark is used to make the traditional tapa for clothing or handicraft, the wood is carved 
for traditional canoes or sculpture and almost every part was used in traditional pharmacopoeia. Nowadays, more 
than 20 cultivars grow in French Polynesia and are mainly for food.1 Tyrosinase is an essential protein conserved 
from bacteria to human. The enzyme is plays key roles in melanin biosynthesis and its deregulations have been 
proven to be involved in melanoma pathogenesis.2 Recently, we have developed tyrosinase inhibition screening 
assay on natural products from French Polynesian plants. First results showed the great interest of French 
Polynesian A. altilis leaves extract as potential tyrosinase inhibitor. Bio-guided in-depth phytochemical 
investigations were then performed on different plant parts (leaves, fruits and bark) for the first time. Isolation of 
active compounds, species chemical profile determination and chemodiversity assessment of the French 
Polynesian A. altilis are disclosed herein.  

1. Pétard P. 1986. Plantes utiles de Polynésie – Raau Tahiti. Editions Haere Po, Papeete, Tahiti, 354 p. 
2. del Marmol V. and Beermann F. 1996. Tyrosinase and related proteins in mammalian pigmentation. FEBS 

Lett., 381: 165-168. 

Key Words: Pharmacological, Phytochemical Chemodiversity 
 
Pharmacological Interest of Vaccinium cereum var. cereum (Ericaceae), An Endemic Anti-Diabetic Potential Plant 
from French Polynesia. 
Leu T.M.1*, Taputuarai R.2, Soulet S.1, Teai T.1 
1 Université de la Polynésie française, EIMS Team, UMR 241 EIO, P.O. Box 6570 – 98702 Faaa, French Polynesia. 2 
Bureau d’étude en archéologie et environnement Papatumu, Lot Heiri n°101, 98702 Faaa, French Polynesia. * 
Corresponding author: mareva.leu@upf.pf 

mailto:f.latu@nus.edu.ws
mailto:amopa712@student.otago.ac.nz
mailto:t.imo@nus.edu.ws
mailto:mareva.leu@upf.pf
mailto:mareva.leu@upf.pf


Page 151 of 159 

 

In 2012, 45% of the Polynesian population suffered from non-transmittable diseases encompassing cardio-vascular 
impairments, pulmonary illnesses, cancers and diabetes. Among them, 10% of the population were diagnosed 
with diabetes or associated disease. Thus, diabetes represents a major public health issue and raises social, 
political and economical questionings for the future of French Polynesia.1 -glucosidase is an enzyme involved in 
complex carbohydrates degradation in the digestive apparatus and directly linked to post-prandial hyperglycemia. 
Over the past years, it has been considered as a potential pharmacological target for diabetes treatments 
improvement. As a matter of fact, many studies aimed at inhibiting the enzyme to help diabetic hyperglycemia 
managing.2 Recently, we have performed -glucosidase inhibition screening assay on natural products extracted 
from endemic plants from French Polynesia. Extracts of Vaccinium cereum var. cereum (Ericaceae) appeared 
among the most potent enzyme inhibitors. In-depth phytochemical characterization was carried out for the first 
time on V. cereum var. cereum. Active compounds were isolated by classical chromatographic techniques and 
structural elucidation was achieved by spectroscopic methods. Results and structure-activity relationships are 
presented herein. 

1. Rapport “BISES 2012”. 2012. Direction de la Santé de la Polynésie française. Papeete, Tahiti. 
2. Van de Laar F.A., Lucassen P.L., Akkermans R.P., Van de Lisdonk E.H., Rutten G.E. and Van Weel C. Diabetes 

Care, 2005, 28: 154-163. 

Key Words: Pharmacological Vaccinium cereum var. cereum (Ericaceae), Anti-Diabetic  
 
Xenobiotic Related Reproductive Alterations  
Peter Massanyi1 , Jan Danko2, Robert Stawarz3, Grzegorz Formicki3, Jirina Krockova1 and Norbert Lukac1 
1Slovak University of Agriculture in Nitra, massanyi@yahoo.com; Nitra, Slovak Republic, 2University of Veterinary 
Medicine and Phramacy in Kosice, jan.danko@uvlf.sk; Kosice, Slovak Republic, 2Institute of Biology, Pedagogical 
University in Krakow, robert.stawarz@gmail.com; Krakow, Poland 
A xenobiotic is a chemical which is found in an organism but which is not normally produced or expected to be 
present in it. Pollution of the environment and contamination of animals is serious problem in most countries. 
Target of our study was to estimate the effects of various environmental factors on structure and function of 
animal reproductive organs. In ovaries cadmium causes decrease of the relative volume of growing follicles and 
the number of atretic follicles is significantly increased. The most frequent ultrastructural alterations are 
undulation of nuclear membrane, dilatation of perinuclear cistern and endoplasmic reticulum. Various alterations 
were also found in the relative volume and follicular antrum formation. In testes, the administration various 
xenobics (Hg, Pb, Co, Cd, Ni, carbamate) results in undulation of basal membrane, dilatation of blood vessels in 
interstitium and occurrence of empty spaces in germinal epithelium. Decreased relative volume of germinal 
epithelium, increased relative volume of interstitium and increased apoptosis occurrence suggests damaged 
interstitium and revealed occurrence of oedema was the most significant change. In vitro studies confirm dose– 
and time–dependent decrease of spermatozoa motility and alterations of cell membrane integrity. Financial 
support: VEGA 1/0532/11.  
Key Words: xenobiotics, impact, health, reproduction. 
 
Free Choice Feeding of Village Layers with Sweet Potato and Copra Meal as Energy and Protein Sources 
 W.E. Nano¹ 
1. Department of Agriculture, Papua New Guinea University of Technology, Email: wnano@ag.unitech.ac.pg 
The performance of a strain of cross bred Village Australorp layers was studied when they were offered free-
choice diets. This paper presents the results of a study on the innate ability of layer hens to self-select nutrients 
from locally available ingredients (copra meal and sweet potato chips) to meet their nutrient requirements for egg 
production. Copra meal (CM) was used to prepare three different protein concentrate diets labelled diet CM50, 
CM60, and CM70, containing 50%, 60% and 70% CM respectively. Dried sweet potato chip meals were used as 
separate ingredients supplied in combination with each of the three concentrate. Sixty points of lay pullets were 
divided into 20 for the 3 dietary treatments. Test period was conducted for 20 weeks and the response variables 
measured were feed intake (FI), Eggs/Hen /diet, Egg weight per diet, and Feed conversion ratio (FCR). Diets have 
highly significant effects (P<0.01) on FI, FCR, egg/hen/diet and egg weight diet. Mean FI, FCR, egg/hen/diet and 
egg weight for diets CM50 and CM60 were significantly better than for diets CM70. Mean FI for diets CM50 and 
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CM60 were significantly higher than CM70.The results of the experiment showed that village layers can improve 
egg production when offered CM protein concentrated and sweet potato in free choice feeding system. The copra 
meal inclusion recommended at least up to 60% level and sweet potato chips can be used as ingredients in free 
choice feeding of village Australorp layers.   
Key Words: Australorp, copra meal, sweet potato, protein concentrate, choice feeding. 
 
Adsorptive Removal of Fluoride from Water Samples Using Zr-Mn Composite Material 
Vaishali Tomara, Surendra Prasad*b and Dinesh Kumar*a 

aDepartment of Chemistry, Banasthali Vidyapith, Banasthali -304022, Rajasthan, E-mail: 
dschoudhary2002@yahoo.com, Phone: +91-9928108023; Fax: +91-1438-228365, bSchool of Biological and 
Chemical Sciences, Faculty of Science, Technology and Environment, The University of the South Pacific, Private 
Mail Bag, Suva, Fiji, E-mail:  prasad _su@usp.ac.fj, Phone: 679-3232416; Fax: +679-2321512 
The toxicity of fluoride to mankind is very high. Thus there has always been need to treat fluoride contaminated 
water samples for its removal to make it safe for human consumption. A novel and efficient analytical method for 
the removal of fluoride using Zr-Mn composite material has been developed for water samples. The adsorption 
was confirmed by the use various techniques like X-ray diffraction (XRD), Brunauer, Emmett and Teller (BET) and 
FTIR. The key parameters that influence analyte i.e. fluoride removal were investigated and optimized.  Under the 
optimized conditions of the adsorbent dose 1.2 g/50 mL, pH 7, temp 29°C and the contact time 180 min an 
excellent fluoride removal up to 90% was achieved. The proposed material has successfully been applied to the 
removal of fluoride in different aqueous solutions having a broad concentration range of fluoride. The 
effectiveness of the sorption process on the adsorbent (Zr-Mn composite material) was verified by testing it on 
natural waters loaded with fluoride. The reproducibility of the method was validated by removing fluoride in 
various water samples by our method in a different laboratory under the same condition. The simplicity of the 
proposed fluoride removal material, very high removal efficiency, short time and the use of safe chemicals 
demonstrate the high potential of the proposed method for routine fluoride removal from water samples. The 
process of adsorption by Zr-Mn composite material followed Freundlich as well as Langmuir isotherms but is 
favourable to Freundlich isotherm that provides best fit to the experimental data. The results obtained showed 
that adsorption on the Zr-Mn composite material could be an effective method for the removal of fluoride. 
Key Words: Fluoride; Defluoridation of water; Fluoride removal; Fluoride adsorption; Fluoride removal efficiency. 

Ligand Substitution Kinetic Assay of Antitubercular Drug Isoniazid in Pure and Pharmaceutical Formulations 
Radhey M. Naik*a, Surendra Prasad*b, Basant Kumara, Shiv B.S. Yasava, Abhas Asthana and Vimlesh Chandb 
aDepartment of Chemistry, University of Lucknow, Lucknow-226007, India, bSchool of Biological and Chemical 
Sciences, Faculty of Science, Technology, and Environment, The University of the South Pacific, Private Mail Bag, 
Suva, Fiji 
The interaction of isoniazid (INH) with [Fe (CN)5(H2O)]3- in aqueous solution at pH 3.8 was found to give intensely 
golden yellow colour product, [Fe(CN)5(INH)]3-, which strongly absorbs at 435 nm without any interference with 
the reactants. The effect of several reaction variables on the rate of the complex [Fe(CN)5(INH)]3- formation was 
studied and optimised. Thus a simple, rapid, selective and economical analytical method based on the ligand 
substitution (LS) kinetic assay of INH in pure as well as dosage forms involving the reaction between 
[Fe(CN)5(H2O)]3- and INH has been reported. The isoniazid can be determined in the range 1.37-13.71 µg mL-1 by 
measuring the initial rate of the complex formed during the course of reaction at 435nm. The detection limit has 
been established to be 0.15 µg mL-1 of INH. Recovery experiment was carried out to ensure accuracy and precision 
in the quantification of INH. The proposed method has been applied successfully for the analysis of INH in pure 
samples and a number of its pharmaceutical preparations with excellent accuracy and precision while the results 
were compared with those obtained by the official analytical method, and the results are in well agreement. 
Common excipients used as additives in pharmaceuticals do not interfere in the proposed method.  
Key Words: Isoniazid determination; Anti-tubercular drug isoniazid; Kinetic determination of isoniazid; Kinetic 
spectrophotometric determination; Ligand substitution reaction  
 
Enhancing Leafy Food Intake for Optimal Nutrition and Human Security in the South Pacific 
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Rita Roshni1, Surendra Prasad1*, Jagdish Bhati2*  
1School of Biological and Chemical Sciences, Faculty of Science, Technology and Environment, The University of the 
South Pacific, Private Mail Bag, Suva, Fiji, E-mail:  prasad _su@usp.ac.fj  
2School of Economics, Faculty of Business and Economics, The University of the South Pacific, Private Mail Bag, 
Suva, Fiji, E-mail:  bhati _j@usp.ac.fj  
In the Pacific Island countries (PICs) major nutritional problems are under-nutrition and micronutrient deficiencies 
due to low dietary intake of leafy foods. Edible leaves of food crops are some of the inexpensive abundant sources 
of protein, carbohydrate, minerals, vitamins and fibres. In high natural calamity-prone areas, such as PICs, people 
frequently remain cut-off from the external sources of food for many days and they mainly survive on leafy food 
material available in their surroundings. This study investigates about what leafy foods are available in Fiji, which 
of these are commonly consumed by people and which of these are not used.  This understanding will help 
contribute to change household nutrition deficiency and food insecurity.  This study is based on primary data 
obtained by a household sample survey on a structured questionnaire by personal interview method.  The study 
revealed that a rich variety of leafy foods are available and known to people in Fiji. However, out of 27 leafy foods 
listed only five were regularly consumed by majority of the people. A small proportion of households have used up 
to eight leafy foods. However, there were several known leafy foods which no one tried. Respondents reported 
many constraints in improving their intakes of leafy foods: (i) higher prices of leafy foods in the market; (ii) lack of 
space to grow own leafy foods in their backyards; (iii) lack of knowledge about how to prepare delicious dishes out 
of many leafy foods material; (iv) Lack of information about the nutritional value of some of the leafy crops. 
Hence, to popularize consumption of nutritionally rich underutilized local leafy food crops there is a need to 
generate more information on nutritional aspects of many underutilized leafy food crops and disseminate it to the 
people.  
Key Words:   Leafy vegetables, Nutrition and food security, Disaster prone people. 
 
A Traditonal Plant Remedy Against Ciguatera Fish Poisoning 
F. Rossi1, D. Laurent1, L. Richert2, N. Gaertner-Mazouni3, M. Chinain4 
1 EIO UMR-241, IRD, BP 529, 98713 Papeete, Tahiti, French Polynesia, fanny.rossi@ird.fr, 2

 Pacific Biotech SAS, BP 
140289, 98701 Arue, Tahiti, French Polynesia, lrichert@pacific-biotech.pf, 3 EIO UMR-241, UPF, BP 6570, 98702 
Faa’a, Tahiti, French Polynesia, nabila.gaertner-mazouni@upf.pf, 4 EIO UMR-241, ILM, BP 30, 98713 Papeete, 
Tahiti, French Polynesia, mchinain@ilm.pf 
The utilization of a leaves decoction of Heliotropium foertherianum (Boraginaceae) in the treatment of Ciguatera 
fish poisoning is wide spread within the Pacific islands population. Ciguatera fish poisoning causes in humans 
gastrointestinal, cardiovascular and neurological symptoms and this last manifestation may remain for weeks or 
even years. Ciguatoxins are among the most potent marine toxins and are responsible of 100 000 intoxications by 
year worldwide but there is no efficient occidental treatment yet. Actual treatments are only symptomatic and 
traditional plant remedies are still a way to explore. After an ethnopharmacological survey and among 40 species, 
H. foertherianum has been selected for its biological activity. The properties of a remedy from French Polynesia 
and rosmarinic acid, one of the majoritary compounds, were investigated in vitro with the neuroblastoma 
cytotoxicity assay and the receptor binding assay. They have shown a protective effect against a ciguatoxin 
confirming that rosmarinic acid is a part of the active principle and revealing the efficiency of the remedy in vitro. 
Moreover phytochemical investigations are also in progress to determine the majoritary compounds of the 
remedy and to verify its safety by analyzing the presence of pyrrolizidine alkaloids usually recurrent in the 
Boraginaceae family. The first results tend to show the absence of these toxic molecules in the remedy. At last the 
variability of the rosmarinic acid production by H. foertherianum in the natural environment is also under 
investigation. 
Key Words: Ciguatera, rosmarinic acid, traditional remedy. 
 
Cassava as a Key to Food Security in Fiji 
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The Challenges faced by developed countries around the globe in terms of food security and sustainability is 
agricultural production. Pacific Island Nations are also facing new challenges along with existing forces and poses 
risks for the poor people’s livelihood and food security. Agriculture produces the necessary food for the world‘s 
populations under both rainfed and irrigated conditions (Appelgren and Klohn, 2001). Agriculture is the activity 
most essential for human survival. It feeds people, produces basic commodities for society, and provides gainful 
employment for the majority (Ojemade, 2007). Cassava used to be a poor person's crop, but now it has the 
potential of becoming the main food of millions of people while its commercial potential is unimaginable. It is not 
only for food but it can also be used for industrial starch and used in more than 300 industrial products. As in this 
rapid changing world, we are moving away from using fossil fuel, and therefore fermented cassava starch can 
produce ethanol and can be used in bio-fuel. But more importantly, its survival in circumstances of this nature 
makes it one of the most important crops that can make Fiji food secure. Cassava ranks very high among crops 
that convert the greatest amount of solar energy into soluble carbohydrates per unit of area. Among the starchy 
staples, cassava gives a carbohydrate production which is about 40% higher than rice and 25% more than maize, 
with the result that cassava is the cheapest source of calories for both human nutrition and animal feeding. A 
typical composition of the cassava root is moisture (70%), starch (24%), fiber (2%), protein (1%) and other 
substances including minerals (3%).  
Key Words: (Environment, Food Security, cassava, Fiji)  
 
Municipal solid waste (MSW) as a Source for Energy and Biogas Production in the PICs  
Ms Shirleen Swapna1 , Anirudh Singh1, Surendra Prasad1, and Sarah Hemstock2 
1Faculty of Science, Technology and Environment, USP, Suva, 2Pacific Centre for Environment and Sustainable 
Development, USP, Suva, Email: swapna_s@usp.ac.fj 
One of the major challenges of the Pacific Island Countries (PICs) is shortage of energy resources. Most PICs do not 
possess indigenous fossil fuel resources needed for power generation and transportation, and are forced to import 
these commodities at exorbitant prices. Municipal Solid Waste (MSW) is an energy source that many PICs produce 
in abundance. It can be used for power generation by thermal power plants via incineration or gasification. It can 
also generate biogas, a clean source of energy for domestic cooking. The challenge posed by MSW as and energy 
source is its dispersed nature. Energy input is required to transport it to the power plant. It is therefore interesting 
to evaluate the net energy balance of MSW as a feedstock for power generation, as well as the total power that 
can be generated from its available supply. This paper reports the study of MSW produced in Viti Levu as a source 
of power generation and biogas production. It investigates the net energy balance and the total power that can be 
produced from this source, as well as evaluating the economic viability of such a waste-to-energy venture. 
Key Words: municipal solid waste (MSW), net energy balance, biogas. 
 
Human Genetic Disorders: Diagnosis and Treatments 
Anand P. Tyagi  
Deaprtment of Biology, School of Sciences (CEST), Fiji National Univerity, Natabua Campus, P.O. Box 5529, Lautoka, 
Fiji Islands, Email: anand.tyagi@fnu.ac.fj 
Geneticist have already identified and documented over six thousand (minor, major and lethal) genetic disorders 
(diseases). A large number of these genetic diseases are either autosomal or sex linked recessive caused by 
mutation of dominant genes. However a number of these diseases are also autosomal / sex linked dominant. Only 
some of these genetic disorders are either sex influenced or sex limited. Individuals carrying dominant lethal 
mutations do not survive beyond a certain age and normally do not contribute to next generation. Dominant 
lethal mutations are easy to detect but hard to study due to premature death of individuals. Geneticists are trying 
to find out treatments for all types of genetic disorders. However, so far there is not much success in treating 
genetic diseases mainly due to problems in gene delivery, successful integration in the tissue(s) and expression of 
these genes in affected individuals. Some of the treatment methods include gene therapy, enzyme/coenzyme,/ 
protein/induction and/or replacement, substrate restriction in diet  and drug therapy. Preventive therapy, 
replacement of defective tissue and removal of defective tissue are methods used in extreme cases. Reproductive 
Technologies helped geneticists to identify genetics defects in developing foetus in womb for corrective surgery. 

mailto:swapna_s@usp.ac.fj
mailto:anand.tyagi@fnu.ac.fj


Page 155 of 159 

 

Due to new advances in the molecular genetics, biotechnology and genetic engineering, let us hope, in future that 
most (if not all) of these disorders would be treatable. 
Key Words: Genetic disorders, dominant/lethal, mutations, genethreapy.  
 
Improvement of Taro (Colocasia esculenta var. esculenta) Using Tissue Culture Techniques 
Anand P. Tyagi1 and Pradeep C. Deo2 

Department of Biology, School of Sciences (CEST), Fiji National Univerity, Natabua Campus, P.O. Box 5529, Lautoka, 
Fiji Islands,, 2 Molecular Biology Laboratory, Queensland University of Technology, Brisbane, Australia, Email: 
anand.tyagi@fnu.ac.fj 
Taro (Colocasia esculenta) is one of the most important food crops in Fiji Island and other Pacific Island countries. 
Most people in the Pacific Island countries like to consume Colocasia esculenta var. esculenta because of its taste, 
nutritive value and insect-pest resistance properties. Taro is predominately vegetatively propagated. An efficient 
in vitro regeneration system would facilitate molecular breeding and also mass propagation of clean planting 
material. To address this issue, callus was initiated in taro cultivars, CPUK, CK-07 and THA-07 by culturing corm 
slices on half-strength MS medium containing 2.0 mg/L 2,4-D for 20 days followed by subculture to half-strength 
MS medium containing 1.0 mg/L TDZ. Approximately 30 % of corm slices produced embryogenic callus for all three 
cultivars. Somatic embryos formed at a rate of approximately 80-100 per gram callus when callus was transferred 
to hormone-free medium. Embryos also germinated on the same medium converting to plantlets at a rate of 
approximately 72 %. Plants derived from somatic embryogenesis grown in a shade house for two months 
appeared phenotypically normal. This method is a significant advance on those previously reported for the 
esculenta variety due to its efficiency and reproducibility. 
Key Words: Somatic embryogenesis, callus, Colocasia esculenta. 
 
The Role of Renewable Energy in the Pacific Islands 
Tony Weir(1) , Shivneel Prasad(2) and Pritika Bijay(2) 
1Consultant, weirtoabs@yahoo.co.uk, 2University of the South Pacific, shivneel.prasad@usp.ac.fj; 
pritika.bijay@usp.ac.fj  
The small island developing states of the Pacific suffer from both the high cost of fossil fuel imports and from 
numerous climate-related disasters.  These vulnerabilities will worsen unless there is a substantial global shift 
away from fossil fuels towards renewable energy (RE) sources, coupled with significant improvements in energy 
efficiency.  Apart from traditional wood-fuelled cooking, the only substantial uses of RE in the Pacific currently are 
hydropower in some of the hillier island countries and the hundreds of household photovoltaic systems in the 
remoter parts of island countries. This poster considers also the prospects for grid PV, geothermal, and biofuels – 
all of which have good technical potential in at least some islands. Barriers to wider use of RE in the region are 
mostly institutional and financial, but also include opportunity costs, environmental factors, and the limited skills 
base in small island states.   
Key Words: renewable energy, Pacific Islands, solar energy, hydropower 
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Educational Institution Approach for Sustainable Agriculture and Rural Development: Experiences of the PNG 
University of Technology  
William Nano, 1 Abdul Halim2 and Betty Tiko3 
1. Agriculture Department PNG University of Technology, Email, wnano@ag.unitech.ac.pg 2 HOD Agriculture 
Department, PNG University of Technology, Email ahalim@ag.unitech.ac.pg,                                     3. Agriculture 
Department, PNG University of Technology, Email btiko@ag.unitech.ac.pg 
The South Pacific Institute for Sustainable Agriculture and Rural Development (SPISARD) is a Centre facilitating 
rural livelihood improvement through the Department of Agriculture of the PNG University of Technology (PNG 
Unitech). SPISARD developed some model sites using farming system extension approach and have been 
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facilitating local training and technology transfer on research findings on food and cash crops, livestock and 
appropriate farm implements for sustainable agricultural development. The objective is to improve sustainable 
integrated farming system practices suitable for the subsistence and semi-subsistence farming community with 
minimum adverse effect on the environment.  Model villages have been established over various agro-ecological 
zones in the country. These become conduit points for research, training, and extension with active farmer 
participation. This approach is need based and action process takes place in the farmers’ environment with 
immediate “real time” feedback mechanisms based on the farmers’ perspective and satisfaction. More than 20 
different types of trainings have been conducted with 800 participants since the inception of the Institute in 2003. 
Farmers, women, and youths were the main target groups to equip them with knowledge and skills in various 
types of farming, sewing, cooking, soap and dish washing, paste making, inland fish farming, and floriculture. 
Other Pacific Island countries may adopt this model with local adjustments. 
Key Words: Extension Approach, Trainings, Sustainable Development, Women, and Youth 
 
Poster Presentation of SPISARD Activities in PNG 
William Nano1, Abdul Halim2, and Betty Tiko3 

1. Agriculture Department PNG University of Technology, Email wnano@ag.unitech.ac.pg, 2 HOD Agriculture 

Department. PNG University of Technology, Email ahalim@ag.unitech.ac.pg, 3 Agriculture Department. 

PNG University of Technology, Email btiko@ag.unitech.ac.pg  

SPISARD media slide presentation will include our activities in five of our model villages. The media 
presentations will showcase activities placing emphasis on rural life skills for improving rural livelihoods 
involving youths and women in the villages. All training involves 70-80% women and youths and singles 
parents particularly girls. 
The five model villages are: 

1. Megueko Village, Mape LLG, Morobe Province. 

2. Baniwera Village, SALT LLG, Simbu Province. 

3. Hafaru Village, Hanganofi LLG, Eastern Highlands Province. 

4. Panamecho Village, Tikana, LLG, New Ireland Province 

5. Sibalai Village, Suau LLG, Milne Bay Province 

Key Words: activities, villages, women, and youths. 
 
Impacts of the “Child-Centred” Teaching Methodology in Primary Schools in Samoa 
Penina Paulo 
Ministry of Education, Sports & Culture, Apia, Samoa, E-mail Penina.Paulo@gmail.com 
There are a total of 160 primary schools in Samoa: 141 are governments schools, 13 are mission schools and six (6) 
are private ones. There has been a steady increase in enrolment each year – a 1% increase on average since 1996. 
As a result, the approved teacher-to-student ratio which was 1:30 has been increased to 1:33 recently. One of the 
pillars of the primary education policy statement is that students are to be the centre of the teaching and learning 
process (Ministry of Education, Sports & Culture (MESC), 2006). In an effort to implement this policy statement, 
MESC has been tasked strategically to ensure that the appropriate framework for Samoan primary schools is in 
place by 2015. The major work for MESC has been to train in-service teachers to help them change from the old to 
the newly required teaching methodology. The main aim of the research is to determine, via interviews and 
questionnaires, the impact of the new teaching methodology on the teaching and learning processes. The study 
also aims at identifying the gaps or weaknesses in the new methodology and also suggests modifications to be 
introduced as part of the transitioning process. 
Key Words: (Teaching method, Samoa, primary schools, research). 
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Climate Chaage 
 
Climate Change and Impacts Integrating Climate Change Adataption and Disaster Risk Management at 
Community Level 
H. Jacot des Combes1, V. Iese2, E. A. Holland3, S. L. Hemstock4 
Pacific Centre for Environment and Sustainable Development, University of the South Pacific, Fiji  
1 descombe_h@usp.ac.fj, 2 iese_vi@usp.ac.fj, 3 elisabeth.holland@usp.ac.fj, 4 hemstock_s@usp.ac.fj 
Vulnerability Assessments (VAs) were conducted in several communities in 15 countries of the region. These 
assessments indicate that extreme events can be impacts of climate change that strongly affect the communities’ 
livelihood opportunities and development. Based on results from the VAs, Climate Change Adaptation (CCA) plans 
are being developped by communities in partnership with PACE-SD practicioners. Community concern for water, 
food and energy security is almost universal for all VAs, leading the CCAs to focus on implementing ways to limit 
the impacts of these extreme events on community livelihood opportunities - thus insuring food and water 
security and limiting coastal erosion. Disaster Risk Reduction (DRR) plans also aim at limiting the impact of 
extreme events on the livelihood and development of the community. However, DRR plans also include 
preparedness and response actions that are, generally, not included in CCA plans. Although CCA and DRR plans at 
community level have several common aspects, they also implement specific actions. Both are needed to protect 
communities for present and future climate conditions. Since some of their actions are common, integration of 
CCA and DRR at community level makes sense and supports the optimization of communities resources and time. 
This paper explores the advantages and drawbacks of integrating CCA and DRR at community level and provides 
examples from the region to illustrate and support this integration in the communities of the Pacific Islands region. 
Key Words: climate change, disaster risk reduction, extreme events, integration. 

 
The Role of Indigenous Knowledge in Climate and Sea State Risk Reduction:  Case Studies in Yap and Pohnpei, 
Federated States of Micronesia (FSM) 
Lucille Apis-Overhoff ,  Willy Kostka2 
1University of The South Pacific,  Laucala Bay Campus, lu.overhoff@gmail.com, 2Micronesia Conservaiton Trust 
(MCT), Director@ourmicronesia.org 
For generations and millennia,  island communities of the Pacific were able to deal with climate and sea state risks 
and extremes such as flooding, droughts, spring tides, king tides, storm surges,  salt water incursions,  tropical 
cyclones, etc. Traditional or indigenous knowledge was critical in dealing with these events.  However impacts of 
these events have been intensifying and have become more extreme and variable due to a number of interacting 
factors, including climate change (IPCC, 2007; Thaman, 2009; Dumaru, 2010; Veitayaki, 2010; Gero, 2011). Events 
such as tropical cyclones, king tides and salt water incursions have caused marginalized and remote communities 
in small islands, to become more vulnerable as their environment, food, health and livelihood becomes 
increasingly threatened (IPCC, 2007; Thaman,  2009; Dumaru, 2010; Veitayaki,  2010; Gero,  2011).  Low lying 
atolls and raised limestone islands are acknowledged to be among the most vulnerable place on Earth and are 
clearly on the frontline in the battle to build resilience to climate and environmental change and other social and 
economic challenges beyond their immediate control.   On Pohnpei in the Federated States of Micronesia (FSM), 
“Engin kehlap” is a vital element in decision making.  It means “collective effort or decision” based on wisdom of 
the past, present and future.”  Wisdom from the past is considered “indigenous knowledge”, wisdom of the 
present, “western knowledge systems” and wisdom of the future “is strategic action planning” in anticipation of 
future problems and issues.” Incorporating Engin kehlap, a marriage of the most appropriate local knowledge, 
western science and strategic action planning,  into research,  policy and community conservation activities, will 
build the capacity of island communities to adapt and reduce risks from climate hazards and extremes.  
Key Words:  Climate Change, Disaster Reduction, Indigenous knowledge,  Engin kehlap 

Understanding the Sediment System: Lifuka, Ha'apai, Kingdom of Tonga 
Zulfikar Begg,, Jens Kruger1  & Susaane Pholer2  
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1Applied Geoscience and Technology Division, the Secretariat of the Pacific Community, Private Mail Bag Suva, Fiji 
Islands, 2Faculty of Science Technology and Environment, the University of the South Pacific, Private Mail Bag Suva, 
Fiji Islands, Emails: zulfikar@sopac.org ;jens@sopac.org;  pohler_s@usp.ac.fj; 
Low lying islands and their reefal system formations are largely dependent on carbonate derived sediments for 
sustainability. Acceleration of sea level rise over the century has affected the mechanisms distributing sediments 
and the relative sedimentary processes that zone our coastal regions. Sediment analysis in terms of grain size 
distribution and grain composition is essential for monitoring coastal zones. Two techniques were adopted to 
understand and describe the sediment systems in Lifuka. Sieve analysis of the samples were done and an excel 
based macro (Gradistat) was used to calculated the statistics for grain size distribution. This incorporated the 
methods of Folk and Ward (1956) and the method of moments to produce statistical parameters arithmetically 
and logarithmically. Sorting and texture of sediments were used to suggest the possible transport medium. 
Majority of the samples collected from the beach were coarse to medium whereas most lagoon samples were 
medium to fine grained. General trend of sediment migration were seem to be southwards from the courseway, 
north of Lifuka, which seemed to be halting at the wharf and the old Jetty in Pangai. Point Count analysis was 
completed using the Gazzi-Dickinson method and components of sediment samples were noted. Majority of the 
composition in the samples were made up of Foraminifera followed by corals, mollusk and coralline algae.  Wave 
and current dynamics were the major drivers of sediments. Lighter materials such as forams are carried by tides in 
suspension and get deposited on the beaches. In addition to that, long shore currents carry and deposit these 
sediments along the coasts. Denser components such as corals resulted from adjacent reef colonies and probably 
disintegrated by wave actions. The presence of reefal components on the beach depicts a positive sign as it acts as 
a reservoir for these sediments. Contrarily, sea level rise and wave events affect the sediment budget on the 
beaches which has resulted in high erosion rates along the coast of Lifuka.  
Key Words: Sediments System, grain size distribution, sedimentation 

Biofouling in Pearl Oyster Culture, Does it Affect Growth Perfomance?  
Lacoste Elise1, Gaertner-Mazouni Nabila1, Le Moullac Gilles2, Gueguen Yannick 2 

1 Université de la Polynésie Française, UMR 241 « Ecosystèmes Insulaires Océaniens » 
2 Ifremer, UMR 241 « Ecosystèmes Insulaires Océaniens »  
Competitive interactions between cultured bivalves and fouling organisms may reduce growth performances of 
bivalves and compromise aquaculture productivity. In the case of pearl oysters, a reduction in growth would 
probably impact the pearl formation, which may have consequences for the industry. Here, we present first 
results regarding the impact of biofouling on growth performance of the pearl oyster Pinctada margaritifera in 
two sites of French Polynesia. Growth parameters (shell size and flesh weight) of fouled and unfouled pearl 
oysters were compared every month in Vairao (Tahiti Island) and every six months at Rikitea (Gambier 
archipelago) during one year. In the first site, daily growth rates (shell height) for fouled and unfouled pearl 
oysters were respectively 0.091 mm d-1 ± 0.05 and 0.082 mm d-1 ± 0.04 with significant difference. In the second 
site, there was no difference, with daily growth rate between 0.073 mm d-1 ± 0.04 for fouled pearl oysters and 
0.065 mm d-1 ± 0.02 for unfouled ones. For both sites, no significant difference was recorded for the other 
parameters measured. Fouling at the densities obtained during the study does not reduce pearl oysters growth for 
one year. This requires considerations on the development of mitigation strategies of biofouling as reducing the 
cleaning frequency to reduce the economic cost linked to biofouling control. 
Key Words: peal-oyster; biofouling; growth performance; competition 
 
Collaborative Project: Ocean Acidification (OA) Monitoring in the Chuuk Lagoon, FSM  
Jae Hoon Noh1 , Adrienne Sutton2, Charity Lee1, Chris Sabine2, Dongseon Kim1, Kitack Lee3, and Dick Feely2 
1Korea Institute of Ocean Science and Technology, jhnoh@kiost.ac, 2Pacific Marine Environmental Laboratory 
(PMEL)/NOAA,3Pohang University of Science and Technology  
Chuuk Lagoon of FSM located in the tropical western Pacific Ocean, is one of the largest semi-enclosed semi-
triangular oceanic atoll lagoons in the world. The Pacific Marine Environmental Laboratory (PMEL)/NOAA and the 
Korea-South Pacific Ocean Research Center (KSORC)/Korea Institute of Ocean Science and Technology (KIOST) 
established a long-term coral reef OA monitoring buoy (Chuuk-K1) in the Lagoon in November 2011 as a 
collaborative project to monitor OA of this coral reef system. These data are expected to contribute in the global 
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effort to monitor and understand the current trend in OA along with other collaborating buoys in other coral 
systems. We are also hoping to contribute in the regional effort to understand the effect of current high CO2 
world on Chuuk and Pacific coral reef ecosystem. We are also continuing long-term ecosystem process study of 
the lagoon.  
Key Words: Ocean Acidification, Collaboration, Global Warming 
 
 
 

 
 

 

 

 

 

 

 


