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�Executive Summary



New Caledonia is one of the most extraordinary fragments of life on earth. It deserves massive conservation attention to protect its globally important biodiversity. New Caledonia has an international responsibility for the preservation of the irreplaceable species of animal and plant found only on this island and nowhere else on earth.



Between July and December 1998, we conducted rapid biological surveys at ten sites on Grande Terre, the mainland of New Caledonia. All but one of these were humid forest sites. Four sites were visited in Province Sud and six in Province Nord. These surveys have both prioritised forest areas important for bird conservation and highlighted the threats to New Caledonia’s endemic fauna and the unique forests upon which it depends. 



New Caledonia is an Endemic Bird Area (EBA), as designated by BirdLife International. The islands support 22 bird species found nowhere else on earth. Eight species are considered globally threatened with extinction. One of these species, the Kagu, is the national emblem of the islands and is the sole representative of an entire bird family. Exceptional uniqueness is also found amongst the reptiles, with at least 45 species endemic. However, New Caledonia is most famous for its botany, with no less than four families of flowering plant endemic to the islands, and several thousand species.



Of the eight bird species considered threatened, some are under very high threat of extinction. The Kagu, despite being well known on the territory, is declining in most known forest sites. Its survival continues to be imperilled, largely by introduced dogs which predate the adult birds. An expanded management programme is required for its effective conservation. The New Caledonian Owlet-Nightjar, last recorded in 1880, was rediscovered during the course of fieldwork in Province Sud. Threatened species such as Horned Parakeet and Crow Honeyeater were found to be uncommon, of restricted distribution, and in need of further research. By employing a ranking system to identify forest sites of exceptional importance for birds, we identified several sites of conservation importance. The newly created Nodela reserve stands out as of greatest importance for endemic birds, and in need of immediate management action for their effective conservation.



Many skink and gecko species have a very restricted range and are threatened by introduced fire ants and forest fragmentation. A new species of Bavayia gecko was discovered during the course of fieldwork in Province Nord. The large and endemic Rhacodactylus geckos are threatened by illegal international trade, but encouraging action against this problem has already been taken  by the Provincial authorities.



The distribution of terrestrial biodiversity, and the threats it faces, are now sufficiently well known to allow effective management decisions to be made. Fortunately, New Caledonia possesses the governmental infrastructure required to meet this challenge. In Province Sud, a good proportion of the humid forest exists within reserves; however these reserves require active management rather than mere jurisdiction on paper. In Province Nord, only two rainforest reserves presently exist. A new system of reserve functioning is required in this Province which takes into account the development needs of local communities. Conservation action starting today has the potential to make New Caledonia an example nation in its foresightedness in planning the conservation of her irreplaceable biodiversity.

�Conclusions and Recommendations





The surveys of Project Diadema allow the formulation of several important conclusions which point towards key recommendations for the conservation of both endemic species and particular forest sites on Grande Terre. These surveys have highlighted New Caledonia’s international responsibility for the conservation of threatened birds and reptiles, and therefore  the habitats upon which these animals depend. 



From the global perspective, the most important birds and reptiles on New Caledonia are those which are endemic. Extinction of these species would be a loss to the earth’s total biodiversity. Hence the key recommendations of this report are directed towards the protection and management of forest sites holding these globally important endemic species. New Caledonia has an excellent governmental infrastructure and, potentially, the resources to protect its full complement of biodiversity. However, we make these recommendations whilst appreciating that they are much more easily described than achieved.



Forest sites in Province Sud

Project Diadema surveyed only some of the forest sites in Province Sud. The following recommendations cover those sites visited, and also other sites for which data is available to allow an up to date analysis of site prioritisation for bird conservation on the island (see Site Prioritisation for Birds).  Data for reptiles are presently too incomplete to allow a similar analysis as that presented for birds. Province Sud holds the most important forests for bird conservation in New Caledonia, harbouring approximately 86% of the known R. jubatus, most of the E. cornutus and G. aubryana, and the only known site for the A. savesi.  Four sites were surveyed in Province Sud: Nodela, Ni-Kouakoué, upper Rivière Bleue and the upper Rivière Pourina.



Recommendations for management of surveyed sites

Nodela is the highest priority site for conservation action in Province Sud. It contains at least 53 R. jubatus, with a density possibly higher than that of Rivière Bleue. E. cornutus were also observed here more commonly than at any other site. Nodela requires immediate on-the-ground management as a reserve, including eradication of dogs, prevention of hunting (especially the use of dogs) and control of numbers of feral pigs. Hunt (1997) found important numbers of R. jubatus in forested valleys east of Nodela (e.g. Rivière Baraoua); similar management of these forests should be carried out in conjunction with work at Nodela.



Ni-Kouakoué requires further surveys for both R. jubatus and A. savesi.



The Pourina valley holds both R. jubatus and G. aubryana, but the thick habitat and remoteness of the site appear sufficient at present to maintain the protection of these species. The true number of R. jubatus in this valley remains unknown.



The upper Rivière Bleue requires continued monitoring for R. jubatus as none were recorded in this lesser known part of the managed Provincial Park, and dog prints were also found in the area.





Other sites of conservation importance for birds in Province Sud

Several sites were surveyed by Hunt (see Hunt 1992) but have not been monitored since that time. R. jubatus sites such as these require immediate surveying and similar management. Without protection of these sites, the species may become extinct outside Rivière Bleue due to uncontrolled predation by dogs.  There are six high priority sites in Province sud: a) the area east of Mont Do, including population along the Nondo river; b) Mont Cindoa and Pic Kambwi; c) Mont Nakada and surrounding area, including the Karaka, La Foa and Pocquereux rivers and near Col Petchecara; d) Nodela reserve and the neighbouring Baraoua river catchment; e) Dent de St. Vincent and surrounding area; and f) the Pourina valley. These are discussed in the recommendations under the R. jubatus species account



Forest sites in Province Nord

Several areas within Province Nord are very important for bird conservation both globally and equally for the natural heritage of the Province. Five forest sites were visited in Province Nord: upper Rivière Tchamba, Néoua (Bokoua forest), Mont Panié, Mont Colnett and Mont Ignambi. Carrying out these recommendations will require collaboration with local tribes and long term commitment to on-the-ground management.



Recommendations for management of surveyed sites

The upper Rivière Tchamba and adjoining forests of the upper Amoa and Néuni hold important numbers of R. jubatus. According to Tchamba tribe, R. jubatus is in decline here. Control measures such as the registration of individual dogs in nearby villages and shooting of feral dogs would reduce the decline of this bird in Province Nord.



Néoua (and the the Bokoua forest area in general) also holds important numbers of R. jubatus. Control measures such as the registration of individual dogs in nearby villages and shooting of feral dogs would reduce the decline of this bird in Province Nord.



Mont Panié holds the only population of G. aubryana in Province Nord, which is likely to be genetically distinct from the populations in contiguous southern forests. The species appears to have declined here according to local reports. Control of introduced mammals and fire ants in this reserve would protect forest integrity. The reserve status of Mont Panié should be extended to cover the forests of Mont Colnett and Mont Ignambi, as recommended by Maruia/CI (1998).



Mont Colnett and Mont Ignambi appear to be of little importance for bird conservation, but cannot be ignored in terms of their value for other components of biodiversity such as plants and reptiles. The new species of Bavayia gecko discovered during the course of fieldwork was found on Mont Ignambi.



Other sites of conservation importance for birds

Other sites, such as Aoupinié and Forêt Plate, have previously been surveyed in Province Nord but do not offer major opportunities for bird conservation. This is largely because important species like R. jubatus, E. cornutus and G. aubryana do not occur there. However a number of other forest sites are known which hold R. jubatus and these remain priorities for bird conservation in this province. These sites are around the peaks of Pouaïlatimbé and Gwe Puukiriwe (see Hunt 1992, and the R. jubatus species account for more details of these sites). 





Current conservation efforts for forest sites on Grande Terre

There are no less than 26 formally designated reserves in New Caledonia, all on Grande Terre. However, just one of these (Rivière Bleue Provincial Park) receives permanent and effective management for the in situ conservation of biodiversity. Most reserves exist only on paper, and many are not protected from mining activities. Just two humid forest reserves exist in Province Nord (Hunt 1996b; Woods 1996). Several clear recommendations can be made to improve the protected areas system of New Caledonia.

Active management of reserves is required, as recommended for Nodela and Mont Panié which will act as models for future work.

New protected areas are required in Province Nord. These should be community integrated development schemes, such as those proposed by Maruia/CI (1998).

Mining: Mont Panié, Mont Mou, Mont Humboldt, Mont Do, Ni-Kouakoué, Haute-Yaté and Aoupinié should all receive full protection from mining activities.





Birds

Kagu Rhynochetos jubatus is the greatest bird conservation concern in New Caledonia. A large population of the species is well protected in Rivière Bleue Provincial Park. However, despite this research and protection in the Park, the species appears to be undergoing decline in most other known sites. Predation of adults by feral and domestic dogs and of nestlings by rats appear to be the principle causes of this decline. Recommendations: forests holding R. jubatus should become special conservation areas where mammals, especially dogs are removed and continuing on-the-ground management is ensured. Furthermore, a mobile survey team is required to monitor R. jubatus sites, to note any population trends and record numbers of dogs, rats and pigs. These recommendations are detailed in the species account for R. jubatus.



The New Caledonian Owlet-Nightjar Aegotheles savesi was observed in the Ni-Kouakoué Special Faunal Reserve, the first definite record of this species since 1880. The species thus appears extremely rare and localised. Rats are common in the Rivière Ni valley, and are a known predator of hole nesting birds, probably including Owlet-Nightjars. Recommendations: most importantly, further surveys are required to discover more about this very rare species. Eradication of rats from the Ni-Kouakoué Reserve may increase the chances of this species continuing survival, but the costs involved in this conservation measure are unlikely to be justified.



Horned Parakeet Eunymphicus cornutus is uncommon and restricted in range, appearing most common in southern forests on ultrabasic substrates. No trade was identified in the species, but it appears to be under long term decline for an unknown reason, possibly predation by rats. Recommendations: research is required to learn more about the bird’s ecology and distribution, and to determine the threats facing the species.



Crow Honeyeater Gymnomyza aubryana is uncommon and restricted in range, restricted to the southern ultrabasic forests excepting a disjunct population on Mont Panié. Recommendations: research is required to learn more about the ecology and distribution of this bird, and to determine the threats facing the species. Research begun by the DRN (Letocart verbally 1998) is an excellent intiative in this direction.



New Caledonian Imperial Pigeon Ducula goliath and Cloven-feathered Dove Drepanoptila holosericea are relatively common in most forests and are not under any immediate threat. Hunting restrictions on D. goliath are presently inappropriate and also not enforced on the ground. Recommendation: a new, more appropriate hunting law is required, with active enforcement of this law in all forest areas. 



The New Caledonian Diademed Lorikeet Charmosyna diadema and New Caledonian Wood Rail Gallirallus lafresnayanus were not observed during fieldwork, but their continuing existence cannot be dismissed. In particular, further surveys for C. diadema are required in the north-east ranges and the Bokoua forest (Néoua).



Reptiles

Accurate assessments of the conservation status of most of New Caledonia’s lizards is hindered by a lack of distributional and ecological data (Bauer & Sadlier 1993). Despite extensive taxonomic work on the New Caledonian herpetofauna in recent years, new species continue to be found, with ten being described in 1997 alone (Bauer in litt, 1998). This clearly shows that the lizard fauna of New Caledonia (already noted as remarkable, e.g. Bauer 1989) is even more diverse than previosuly imagined.



Conservation and threats: there is an international trade in New Caledonian gecko species, particularly the larger Rhacodactylus geckos, so tight controls are required to ensure illegal traffick in these species is prevented. Both the DRN and DDRP are aware of this problem and have already enacted some excellent control measures. At present none of the species are actively exploited by hunting or collection for the domestic pet trade (Bauer & Sadlier, 1993).



The impacts of introduced predators on the native reptiles has been poorly documented (Bauer & Sadlier, 1993) but inferences from the effects of rats on some of New  Zealand’s offshore islands (Newman & McFadden, 1990) indicate that some of the larger Rhacodactylus species and Phoboscincus species are likely to be most severely affected. Adverse effects from introduced species are not limited to vertebrates: the introduced fire ant Wasmannia auropunctata  has been shown to decrease lizard diversity and density in an area of sclerophyll forest it has successfully colonized (Jourdan et al. in prep.). 



Another serious and significant threat to the unique herpetofauna of New Caledonia is habitat destruction (Bauer & Sadlier 1993). Bush fires are thought to have a marked effect on many species of reptile, none of which have any apparent morphological or behavioral adaptations to permit fire survival. Many species of New Caledonian skink and gecko show micro-endemism, being restricted to very small areas within the country. Such species are particularly susceptible to habitat destruction and fragmentation on even very minor scales. 



Recommendations: Further research into the distribution and ecological requirements of most species is still a priority. The impact of introduced species also requires further study; preliminary results of such research is alarming (e.g. Jourdan et al. in prep.). The excellent strict control measures introduced by the DRN and DDRP to prevent illegal exportation of geckos needs to be maintained long into the future.







Outlook

The distribution of terrestrial biodiversity in New Caledonia is now relatively well known, compared to other biologically rich countries within the tropics. Apart from continued monitoring for R. jubatus, further bird surveys will have little value in determining conservation efforts. By managing important sites for R. jubatus, and also some sites for Gymnomyza aubryana and Eunymphicus cornutus (see Site Prioritisation for Birds), all bird species of conservation interest will receive sufficient protection. However, site conservation priorities for birds do not represent important sites for all biodiversity. Site-based analyses for other animal and plant groups is required to identify other biodiversity site priorities on Grande Terre. Hence, for vertebrates, further research into the distribution and diversity of lizards and bats is required to attain a sufficient knowledge of the island’s fauna. Similar analyses are required for plants. New Caledonia will soon be in a unique position to conserve large portions of its terrestrial biodiversity, using presently gathered information. New Caledonia has the political infrastructure and, potentially, the resources to carry out such a “New Caledonian Conservation Plan”. If conservation action is taken now, New Caledonia will be an example nation in the Pacific, if not the world, for its success in conserving the extraordinary natural heritage held within her shores.

�Conventions and Abbreviations



Nomenclature for birds follow Sibley and Monroe (1994). Systematic order follows Christidis and Boles (1995). For bird species of conservation interest, Collar et al. (1994) and Stattersfield et al. (1998) are followed.  Where a subspecies is considered by other authorities to be a full species, and such a change in taxonomy would affect its conservation status this is noted in the relevant species account.



For reptiles, Bauer and Vindum (1990) was followed for nomenclature and taxonomy. More complete species descriptions from Sadlier (1987) for skinks, and Bauer (1990) for geckos were also consulted. For species described since publication of the above monographs reprints provided by the authors were used (e.g. Sadlier et al., 1997; Sadlier & Bauer, 1997; Ineich & Sadlier, 1992).



Nomenclature for plants follows d’Aubreville (1961-present) “Flore de Nouvelle-Calédonie”.



Terminology

IUCN categories

Threatened (T):  species considered to be in danger of extinction (Collar et al. 1994).

Near-threatened (NT): species not (yet) considered to be in serious danger of global extinction, but whose status gives cause for concern (Collar et al. 1994).

Critical (CR): taxa facing an extremely high risk of extinction in the wild in the immediate future (Mace & Stuart 1994).

Endangered (EN):  taxa which, while not Critical, face a very high risk of extinction in the wild in the near future (Mace & Stuart 1994).

Vulnerable (VU): taxa which, while not Critical or Endangered, face a high risk of extinction in the wild in the medium-term future (Mace & Stuart 1994).

Data deficient (DD):  taxa for which there is inadequate information to make a direct (or indirect) assessment of their distribution and/or population status (Mace & Stuart 1994).



Other terms used in the text

CITES Appendix I:  lists species currently threatened with extinction and in which virtually all international trade is banned.

CITES Appendix II: lists species that are not currently threatened with extinction but may become so unless trade is strictly regulated.

Encounter Rate: the number of individuals of a bird species recorded per hundred field hours.

Endemic:  species restricted to a defined geographic area.

Endemic Bird Area (EBA):  an area to which two or more restricted-range species (q.v.) are confined (ICBP 1992).

Restricted-range species:  species with a total global range of 50,000 km2 or less (ICBP 1992).

Field-hour (FH):  one hour of field observation carried out by either one person or a group of people working together. Hence day field hour (dfh) and night field hour (nfh).

GDP: Gross domestic product.

Grande Terre: the main island of New Caledonia.

Maquis: the evergreen, native scrub that dominates highly ultrabasic soils in the south of New Caledonia.

Metre Net-hour (mnh): the operation of one horizontal metre of four panel mist-net for one hour; hence day metre net hour (dmnh) and night metre net hour (nmnh).

Niaouli / Niaouli Savanna: Open or closed savanna woodland that dominates in fire-cleared areas. Niaouli trees are Melaleuca spp.

North-east ranges: the forested massif encompassing Monts Panié, Bouayonien, Colnett and Ignambi in the north-east of Grande Terre.

Ultrabasic: refers to a rock type (and consequently the overlying soil type) which is alkaline in nature. Peridotites form the main ultrabasic rocks in New Caledonia.

Special Faunal Reserve (Réserve spéciale de faune): A reserve where hunting if prohibited, but logging is possible. Mining may also be allowed, depending on the reserve.

Special Botanical Reserve (Réserve spéciale botanique): A reserve where logging is prohibited, but hunting is allowed. Mining may also be allowed, depending on the reserve.

Special Faunal and Floral Reserve (Réserve spéciale de faune et de flore): A reserve where neither logging nor hunting is allowed. Mining may be allowed, depending on the reserve.

Strict Nature Reserve (Réserve naturelle intégrale): A reserve where all human activity is prohibited. The Montagne de Sources is the only Strict Nature Reserve in New Caledonia.

Provincial Park (Parc Provincial): A reserve designed for both the conservation of biodiversity and also for recreation. Rivière Bleue is the only Provincial Park in New Caledonia.

Point Count (two belt): simplified method for estimating density of bird species; see Methods for a full discussion of this technique.





Estimates of abundance

The following subjective estimates of abundance were made for all bird species; they are made using information from Encounter Rate data and subjective impressions from fieldwork. They offer a guide to the relative status of species in a given area.

Very Common:  recorded daily in large numbers.

Common:  recorded daily in moderate to small numbers.

Fairly common:  recorded fairly regularly in small numbers.

Uncommon: irregularly recorded in small numbers.

Rare:  recorded on very few occasions.



Abbreviations

AM:		Australian Museum, Sydney.

ASNNC:	Association pour la Sauvegarde de la Nature Néo-Calédonienne.

BM(NH):	British Museum of Natural History (Ornithology, Tring, UK).

CIE:		Centre d’Initiation à l’Environnement.

CIRAD:	Centre de Coopération International en Recherche Agronomique pour le 	Développement.

CITES:	Convention on International Trade in Endangered Species of Flora and Fauna.

DDRP:		Direction du Développement Rural et de la Pêche (Province Nord).

DRN:		Direction des Ressources Naturelles (Province Sud).

EBA:		Endemic Bird Area.

ICBP:		International Council for Bird Preservation, now BirdLife International.

IRD:		Institute de Recherche pour Developpement (previously ORSTOM)

IUCN:		International Union for the Conservation of Nature and Natural Resources.

LPO:		Ligue pour la Protection des Oiseaux

MNHN:	Muséum National d’Histoire Naturelle (Paris, France).

NGO:		Non-governmental organisation.

NSA:		National Sound Archive (Wildlife Section, British Library, UK).

NT:		Near-threatened.

ORSTOM:	The previous name for IRD (q.v.).

R-R:		Restricted-range.

SCO:		Société Calédonienne d’Ornithologie (see Organisational Profiles).

SFAR:		Special Faunal Reserve.

SFLR:		Special Floral Reserve.

SFFR:		Special Faunal and Floral Reserve.

SLN:		Société Le Nickel.

UFP:		Université Française du Pacifique.

VU:		Vulnerable.

WCMC:	World Conservation Monitoring Centre.



Abbreviations of measurement

asl:	above sea level

c.  	circa

CFP:	French Pacific Franc

dbh:	diameter at breast height

dfh:	diurnal field hours

dmnh:	diurnal mist net hours

FF:	French Franc

g:	grammes

ha:	hectares

km:	kilometres

m:	metres

mm:	millimetres

nfh:	night field hours

nmnh:	night mist net hours

pa:	per annum

sp:	species

(:	degrees (angle of slope, unit of latitude and longitude)

(C:	degrees centigrade
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Project Diadema





Origins

Project Diadema arose from a call to action by several leading conservationists and NGOs, drawing attention to the biological weatlth and uniqueness of New Caledonia, and the need for further work to assess the distribution and conservation status of much of the island’s biodiversity. Advice and information from Conservation International (see Mittermeier et al. 1996), BirdLife International’s Endemic Bird Area (EBA) programme (see Stattersfield et al. 1998) and the Ligue pour la Protection des Oiseaux (LPO) highlighted New Caledonia as a priority area for research and conservation action in the Pacific. 



Fieldwork was focussed on birds and reptiles only. The project team involved biologists, conservationists, students, foresters and local guides from Britain, France and New Caledonia; including Cambridge University, L’Ecole Normale Supérieure de Lyon, Université de Paris VI, and Université Française du Pacifique (Nouméa). Considerable technical and logistical support was given by BirdLife International (Cambridge, UK), Museum Koenig (Bonn, Germany), Direction du Développement Rural et de la Pêche (Province Nord), Direction des Ressources Naturelles (Province Sud), Société Calédonienne d’Ornithologie (Nouméa), Association pour la Sauvegarde de la Nature Néo-Calédonienne (Nouméa), ORSTOM (Nouméa) and CIRAD (Nouméa).



Project Objectives



Target species research

Target species research is useful for prioritising sites and assessing the conservation status of individual species. Project Diadema aimed to collect distributional and ecological data on the threatened, endemic and restricted-range species of bird and reptile occurring in the forests of Grande Terre. Threatened birds are categorised according to the degree of threat which they face, giving several sub-categories (see Appendix 7). Hence species may be Critical (CR), Endangered (EN) or Vulnerable (VU). Those species which have a small global distribution are also of conservation concern. These “restricted-range” species (see Appendix 7), if they are not Threatened, are classified as Least Concern (LC) (see Stattersfield et al. 1998). Birds occurring in New Caledonia are classified in this way in figure 1. There are 23 species of Least Concern, four Vulnerable, three Endangered and one Critical. These target species were then used to prioritise sites in terms of biological importance and  conservation action.











Figure 1. Number of bird species in each threat status category in New Caledonia (after Stattersfield et al. 1998). CR, Critical; EN, Endangered; VU, Vulnerable; LC, Least Concern.





� INCORPORER Excel.Chart.5 \s ���





Species-based research is also essential for the accurate assessment of each species’ national and global conservation status. A focus for this research was the search for four species of bird not observed for over 80 years, some of which are presumed extinct by several authorities. These birds are Diademed Lorikeet Charmosyna diadema (EN), New Caledonian Wood-Rail Gallirallus lafresnayanus (CR), New Caledonian Owlet-Nightjar Aegotheles savesi (EN) and New Caledonian White-throated Nightjar Eurostopodus (mystacalis) exul (which is not classified due to its  subspecific status).



Key sites for bird and reptile conservation

Project Diadema aimed to clarify the distribution of birds and reptiles on Grande Terre in order to assist in management decisions for conservation. Target bird and reptile species were used to simplify the assessment of the biological importance and conservation priority of forest sites. This assessment was made with consideration of factors such as forest size and integrity, and also the impact of introduced species on the ecosystem. The greatest part of the terrestrial vertebrate diversity on Grande Terre lies in humid forest. Hence this habitat was prioritised for research, and in collaboration with relevant authorities, nine humid forest sites and one wetland habitat were selected. These sites were chosen on the basis of several criteria: lack of species inventories, remoteness from human disturbance, probable sites for threatened species and previous records of the four possibly extinct species noted above.

�Introduction to New Caledonia





The French overseas territory of New Caledonia comprises the large island of Grande Terre, the Loyalty Islands (Ouvéa, Lifou and Maré), the Ile de Pins and numerous smaller islets and reefs. New Caledonia is unique in the tropical southwest Pacific in that the main island, Grande Terre, is not volcanic in origin as are the Loyalties and the neighbouring archipelagos of Vanuatu, Fiji and the Solomons. Rather, it is a fragment of the ancient supercontinent of Gondwanaland.



The geological and tectonic history of Grande Terre has been a major influence in the evolution of the island’s flora and fauna. Its prolonged isolation following its separation from Australia in the early Cretaceous, combined with highly unusual ultrabasic soils in the southern part of the island, have created a unique and exceptionally diverse flora which includes five endemic plant families (Morat 1985).  Of the plant species restricted to southern ultrabasic soils, 98% are endemic to New Caledonia (Lowry 1998); for example, no less than 13 of the world’s 19 species of Araucaria are found only on these islands, and 16 of the 17 palm genera so far described are all endemic. Faunal endemism is similarly high: over 50 lizard species are known from New Caledonia, of which 80% are endemic including Rhacodactylus leachianus, the world’s largest gecko. In the past, New Caledonia had some larger endemic reptiles, including an archaic crocodile (Buffetaut 1983) and a meliolaniid turtle (Gaffney et al. 1984). The biodiversity of these islands also extends to invertebrates, there being high endemism in groups such as Ephemeroptera, Cerambycid beetles and land molluscs (Chazeau 1993; Solem 1964). Of the territory’s 73 native  landbirds, 22 species (30%) are found only on these islands; hence New Caledonia is an Endemic Bird Area (ICBP 1992). New Caledonia is one of very few islands in the world which possesses an endemic family of birds: R. jubatus is the only representative of its entire family the Rhynochetinae. This extraordinary bird is the national emblem of islands.



The results of Grande Terre’s long tectonic isolation are also clearly visible in the absence of amphibians and terrestrial mammals.  New Caledonia’s only native land mammals are bats, there being four species of fruit-bat and five species of insectivorous microchiropteran (Flannery 1995). However, since the arrival of man over 3,000 years ago numerous other mammal species have been introduced including rats, dogs, cats, deer and pigs. On an island whose flora and fauna have evolved in the absence of mammalian grazing or predation, such introductions have had very serious consequences for the endemic wildlife.



New Caledonia’s geological history, as well as providing the conditions for the evolution of a rich and highly diverse flora and fauna, has created the world’s largest known nickel deposits.  Nickel was discovered on Grande Terre in 1864, and mining began on a small scale in 1875. Today New Caledonia is one of the world’s largest producers of nickel, with exports of this metal accounting for the greatest proportion of the territory’s GDP.  Open cast mining involves the loss of large areas of natural vegetation and can cause serious erosion (Mittermeier et al. 1996), almost completely denuding some massifs of their natural vegetation (Dupon 1986).



New Caledonia’s native vegetation can be roughly divided into three main categories: moist evergreen forest (humid forest) which occurs on a wide variety of substrates and at all altitudes, dry sclerophyll forest which is found mostly on sedimentary substrates below 300 m, and maquis which is a low-stature, evergreen heath-like habitat found at all altitudes but largely restricted to ultrabasic substrates (Lowry 1998). Today, secondary vegetation (including secondary forest and Niaouli Melaleuca quinquenervia dominated savanna) covers just over 50% of the territory’s land area. Of the islands’ natural habitats, the sclerophyll forests have suffered by far the most serious losses with 97.8% of their estimated original area of 4500 km² destroyed. This forest type now remains only in small isolated fragments of less than 5 hectares (Lowry 1998). This is clearly a seriously threatened habitat type, requiring urgent conservation action if the sclerophyll forests’ sixty or more endemic plant species are not to be lost for ever (Lowry 1998).



However, unlike the majority of other high biodiversity countries, loss of habitat does not currently present a serious threat to most of New Caledonia’s vertebrate fauna, which is concentrated mainly in humid forest. Here, as among other island faunas, the greatest threat comes from introduced species. Studies of the territory’s “emblem” species the Kagu Rhynochetos jubatus have shown that this unique bird, the sole living member of a family endemic to Grande Terre, is under serious threat of extinction through predation by feral and domestic dogs. Studies on other islands such as Lord Howe Island and in New Zealand have shown the devastating effects that introduced mammalian predators such as rats, cats, pigs and dogs can have on naive island faunas (e.g. Muller and Mullete 1985). 



Fossil evidence from throughout New Caledonia testifies to the loss of numerous species of birds and reptiles since the arrival of man and his associated domestic and commensal mammals (Balouet & Olson 1987).  Numerous other species of plants and animals have been introduced to the islands, of which many such as yams, bananas and sugar-cane were introduced for food or for other medicinal or cultural purposes and are in general non-invasive (Gargominy et al. 1996). However, large numbers of unintentional introductions have also been made. The most notorious of these is the introduction of the fire ant Wasmannia auropunctata, which appears to seriously threaten New Caledonia’s native fauna and flora (e.g. Jourdan et al. in prep.)



The first Melanesian settlers arrived in New Caledonia around 3,500 years ago, but the islands remained unknown to Europeans until 1774 when the British explorer Cook chanced upon Grande Terre. Several British and French expeditions reached the islands after this date, however Europeans did not have a major impact on New Caledonia until the early 1840s when whalers, sandalwood traders and then missionaries began to arrive. France took posession of the islands in 1853, gaining benefits from their strategic location and for use as a penal colony, the latter continuing until 1897. 



Today Melanesians make up less than 50% of New Caledonia’s population, the remainder being mainly European, Polynesian and Asian. Relations between the indigenous Melanesians (Kanaks) and French settlers have been strained, with uprisings and bloodshed throughout the territory’s history. The situation reached a climax in the years 1984-88, a period during which political moves to establish an independent, Melanesian-governed state (to be known as Kanaky), were accompanied by widespread violence between Melanesians and European settlers, and between radical and more conservative Kanak factions. This period of New Caledonia’s recent history, referred to today simply as ‘The Events’, culminated in the signing of a peace agreement known as the Matignon Accords, under which it was agreed that a referendum on self-determination would be held after ten years - in 1998 - in which all Kanaks, and all settlers established in the territory by 1988 would be allowed to vote. In early 1998, a new agreement, the Nouméa Accords, was created which will provide more money for the territory from the French State, and allow for increased levels of autonomy in some governmental areas. These Accords were passed by a majority vote in November 1998, whilst Project Diadema was active in the field. The present political outlook for the territory appears relatively stable.
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The conservation perspective in New Caledonia



“...il est probable que chaque entité géographique, plaine côtière, montagne ou massif montagneux, possède plusieurs espèces endémiques dans différents groupes zoologiques.” Bonnet de Larbogne et al.  (1991)



It cannot be disputed that New Caledonia is a truely unique biological treasure-house, harbouring some of the most unusual and unique life forms that remain on the planet (eg. Myers 1988; IUCN 1996). The threats to this extraordinary biodiversity have been recently revealed in a number of publications (eg. Bauer and Sadlier 1993; Mittermeier et al. 1996; Jaffré et al. 1998). It is true that most of New Caledonia’s forests hold the greatest component of the territory’s biodiversity, including all five endemic plant families, all bird and almost all lizard genera endemic to the island (Morat et al. 1984; Hannecart and Letocart 1983; Bauer 1990; Sadlier 1987). These forests have reduced in extent from covering 90% of the island to now only 22% (ASNNC unpubl. data), the largest proportion of this being sclerophyll forest on the west coast and lowland humid forest on the east. Hence only mid and high altitude humid forest remains well represented (Lowry 1998), although not on all geological substrates (Veillon 1993). Dinerstein and Wakramanayake (1998) identify New Caledonia as a high priority for conservation action in the Indo-Pacific, and a country which would greatly benefit from larger investments of conservation resources.



The threats to the sclerophyll forests have been admirably reviewed (Bouchet et al. 1995; Jaffré et al 1998; Lowry 1998) and are not further discussed here, apart from the re-iteration that such forests stand out as the most immediately and drastically threatened habitat on the island. Similarly, low altitude maquis is under threat from fire and notably under-represented in the protected areas system (Jaffré et al. 1998). However, the threats to New Caledonia’s terrestrial faunal biodiversity are largely the same as the threats to its humid forest. The threats commonly posed for the humid forest and its biodiversity are mining, logging, fire and introduced species (eg. Mittermeier et al. 1996 ; Bauer and Sadlier 1993). However the comparative importance of these threats can be further identified. 



Mining and logging have had serious but localised impacts on some areas of humid forest. Mining for example has destroyed the natural vegetation on some forest (and maquis) massifs in the south of the island. Dupon (1986) notes that “Massive dumping of waste material down the slopes located below the extraction sites has had very serious consequences for the environment adding to the local destruction of the vegetation in the stripped areas”. Logging operations have been mainly selective and specific to particular areas. Both these threats are presently diminishing on the territory (Dupon 1986; Mittermeier et al. 1996), but have threatened the humid forest diversity because of the patterns of micro-endemism which occur in taxa such as lizards, plants and other taxa (Sadlier 1987; Morat et al. 1995; Bonnet de Larbogne et al. 1991). Access to mines and logging operations have also greatly increased the network of roads and bush tracks throughout forested areas (Mittermeier 1996), which provides hunters with easier access and may enhance the effects of forest fires.



Bush fires are lit habitually by the Kanak tribe populations, and this is an ancestral practice (see Maruia/CI 1998). The past and present effects of this practice are evidenced by the large tracts of Melaleuca savanna, particulary in the north of the territory. These fires are well known as a massive threat to sclerophyll forests, and have destroyed areas of low altitude humid forest in the past. It is certain that fires continue to eat into humid forest edge and to degrade remaining gallery forest within Melaleuca savannas (J. Manauté pers. comm.). However the precise magnitude of their present day impact on humid forest is not precisely known. Morat et al. (1995) estimate that logging and land clearing combined were responsible for the loss of 3-5% of humid forest between 1975 and 1995.



Introduced species are widespread across the island, and may represent a greater and accelerating threat to the island’s endemic fauna than other traditionally highlighted sources of threat such as mining and logging. Islands allow evolution to proceed often in the absence of predators or serious competitors leading to many unusual endemic and often ecologically naïve species which are susceptible to invasion and competition by alien species. Alien species in New Caledonia include mammals such as dogs, and invertebrates such as ants and snails.  For example, the precise efficacy of introduced mammals in undermining forest integrity is little known and remains a priority for research in New Caledonia. Nevertheless, it is subjectively clear that large areas of forest understorey in remote areas such as Mont Panié and the headwaters of the Tchamba and Amoa rivers have been opened up, apparently  by the action of pigs and deer (project obs.). Similar effects are known to be caused by pigs in Queensland, Australia (Pavlov et al. 1994). Dogs and rats have been shown to be a direct and massive threat to the R. jubatus (e.g. Hunt 1996), and information from other Pacific islands suggests that rats will be threatening many other species of bird (Seitre and Seitre 1992) such as hole-nesting parrots similar to Eunymphicus spp..  Four species of land snail have been introduced to New Caledonia within the past 20 years: Achatina fulica, Euglandina rosea, Gonaxis quadrilateralis and G. kibweziensis. Achatina fulica is a good candidate for competition with the large endemic Placostylus spp. in several habitats, and the other three predatory species may soon lead to the extinction of most of New Caledonia’s extraordinary endemic land snail fauna (Tillier 1992). Such problems are characteristic of the endemic insular fauna of New Caledonia. Introduced fire ants Wasmannia auropunctata appear to pose similar challenges. Wasmannia fire ants have been shown to be correlated with lower lizard and invertebrate diversity when equivalent infested and uninfested areas are compared (Jourdan et al. in prep.). One authority (Guilbert pers. comm. cited in Jourdan 1997) believes the introduction and spread of this ant possibly represents “the most dangerous pest ever introduced into this archipelago”. 



These examples demonstrate that the biota of Grande Terre’s forests is notably insular in nature meaning that disturbance from alien species can have particularly acute effects. These are threats particular to Grande Terre as an island, in addition to the general threats of mining, logging and fires which take their toll on New Caledonian forests like any other tropical forest ecosystem. Future conservation action needs to take special consideration of introduced species as a major threat to biodiversity in some of New Caledonia’s forest ecosystems.

�Summary of Biological Results





Ornithology



The number of restricted-range bird species in New Caledonia is very high

A total of 141 birds have been recorded within the New Caledonian region to date (Barré et al submitted). Of these, 73 are native terrestrial (ie not seabirds) and 30 are more-or-less restricted to humid forest.. There are 22 species listed as endemic to New Caledonia, of which 20 occur on Grande Terre, all of which are known from humid forest. In addition there are nine other restricted-range bird species occuring in New Caledonia (total of 31), of which seven occur on Grande Terre (Stattersfield et al.1998). Of the endemic species, eight are listed as Threatened by Collar et al. (1994). A total of 13 introduced bird species occur on the island. Since only 73 landbird species are known from New Caledonia, restricted-range species make up over 40% of this bird species total. Therefore the landbirds of New Caledonia have a large proportion of species which are of conservation interest by virtue of their small global distribution. Many of these restricted-range species are endemic to New Caledonia or to New Caledonia and Vanuatu.





Figure 2. The proportion of New Caledonia’s landbird species which are of restricted-range (data from Stattersfield et al. 1998).
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The importance of humid forest for the conservation of birds in New Caledonia

Humid forest is the most important habitat for birds in New Caledonia. This is illustrated in figure 3 which shows the number of restricted-range bird species (see Conventions) found in the different habitat types found on New Caledonia. Humid forest holds more than two times the number of restricted-range bird species than any other habitat type in New Caledonia. Several species which occur in humid forest also occur in sclerophyll forest and niaouli savanna; however there are 16 restricted-range bird species known only from humid forest (see Appendix 4). These patterns are in keeping with other trends in the distribution of biodiversity in New Caledonia: the greatest proportion of both endemic reptile and plant species are found within these very rich humid forest ecosystems. 







Figure 3: Humid forest is the most important habitat for the conservation of birds in New Caledonia. Of the 28 restricted-range bird species known from Grande Terre, 16 are restricted to humid forest.
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Threatened species of bird

The eight species listed as threatened by Collar et al. (1994) are regarded as Target Species (see Site Prioritisaion for Birds) in this analysis. These are summarized below according to their category of threat (Collar et al. 1994).



Critical



New Caledonian Rail  Gallirallus lafresnayanus

No definite records of this species were made during fieldwork. The continued existence of G. lafresnayanus species is in serious doubt. There were no reliable reports of this species from any tribes On Mont Panié, two coleoptera rich pellets were found in thick vegetation at 1400 m asl, on 17 and 19 October. Gallirallus rails are known to produce pellets; however this behaviour is also known in the New Caledonian Crow C. moneduloides, Kagu R. jubatus and Owlet-Nightjars Aegotheles spp. The location of both pellets on small fallen logs – and none found despite intensive searching on the ground – suggests they were placed rather than dropped from a height as might be expected from the C. moneduloides. In addition, R. jubatus is almost certainly not present at the site. The pellets are preserved in ethanol and await analysis.





Endangered



New Caledonian Owlet-Nightjar  Aegotheles savesi

This species, not recorded with certainty since the collection of the single type specimen in 1880, was re-discovered in the Rivière Ni valley on the eastern slopes of the Kouakoué massif. A single individual was observed foraging on the wing in riverine forest at 1840h on 5 November 1998 at an altitude of 800 m asl. No further observations were made despite searches in this area for a subsequent six nights and five days; this included a total of 96 hours of nocturnal observation and 46 hours of tree disturbance during the day. Despite the unobtrusive nature of these birds, the single record suggests the species is very rare and/or very localised. Large areas of unexplored riverine forest exist on the Kouakoué massif, and more wide-ranging searches combined with an assessment of the threats facing this species are a pressing bird conservation priority. Rats are known predators of hole nesters (Seitre and Seitre 1992) and possibly owlet-nightjars (Brigham and Geiser 1997), and are a probable threat to this species in New Caledonia. We recommend that this species is upgraded to Critical in the IUCN categories.



Kagu Rhynochetos jubatus

R. jubatus was recorded in humid forest at four of nine sites surveyed: Nodela, Rivière Pourina, Néoua and Tchamba. The species is well known and quite common in the lower forests of Rivière Bleue, but no records – disturbingly – were made from the upper Rivière Bleue despite eight dawn listenings at five sites. Nodela holds a very important population of this species, with at least 53 individuals present (but possibly up to 100 given the extent of remaining unsurveyed areas). This extraordinary yet unmanaged reserve is of primary importance for the conservation of this species.



R. jubatus is the single greatest bird conservation priority in New Caledonia, by virtue of its rarity, taxonomic uniqueness and vulnerability to predation by feral and domestic dogs (eg. Hunt 1996). Many sub-populations are tiny (1-4 individuals; Hunt 1992). Immediate action is required to control dogs over the whole island and not just in Rivière Bleue Park if this species is to hold viable populations well into the future. 



New Caledonian Diademed Lorikeet  Charmosyna diadema

Not recorded since 1911 when Sarasin reported a specimen from Mont Ignambi (Sarasin 1913). No records of C. diadema were made during fieldwork, despite thirty days of surveys at Ignambi and the rest of the north-east ranges. However there were reliable, but old, reports of this species from the Bokoua forest region (Néoua) at c. 300 m asl. It’s continuing existence on Grande Terre remains possible by virtue of the extremely sporadic records of other rare Charmosyna lorikeets in the Indo-Pacific region (eg. Charmosyna amabilis, Watling in litt.,  in Stattersfield et al 1998). Clearly, this species should be upgraded to Critical in the IUCN categories.





Vulnerable



Crow Honeyeater  Gymnomyza aubryana

This species was recorded in humid forest from the valleys of the Ni, Pujémia, Pourina and Bleue (all Province Sud) and also Mont Panié (Province Nord). This species is known historically from Province Nord, with two specimens in the MNHN (Paris) from 800 m asl and 1600 m asl on Mont Panié. Its continued existence in this area had been suggested by several reports (e.g. Flannery 1997) and by local people. This was confirmed by the observation of one individual on the lower western slopes of Mont Panié at 400 m asl on 21 October, near to the settlement of Haut Coulna. As a whole, this species has an unusual distribution, and is mainly known from some forests on ultrabasic soils in Province Sud. The project made an observation of two individuals in the ultrabasic forests of the Pujémia valley and located at least two territories in the Ni valley where it appears uncommon. In addition, two aural records were made in the Pourina valley and one from the upper Rivière Bleue. The predation threats from introduced rats, the ecological reasons for this species’ unusual distribution, and its apparent decline in the north-east ranges all require investigation. This has already been started by the DRN (Y. Letocart and C. Lambert verbally 1998), and is an excellent initiative.



Horned Parakeet  Eunymphicus cornutus

This species, like G. aubryana, also appears to have relatively tight habitat requirements. It is more frequent in humid forest growing on ultrabasic substrates. Hence it was fairly common or common in the lower parts of Rivière Bleue, the Rivière Pujémia and in the Nodela Reserve. It was rare at two other non-ultrabasic forests visited, Néoua and Ignambi. However it is known from several other sites not visited during the present project. No present trade in this species could be identified. Historical literature suggests the species was more common in the past (e.g. Layard and Layard 1882; Delacour 1966). The possible reasons for this decline have not been identified, although nest predation by rats is a likely possibility.



New Caledonian Imperial Pigeon  Ducula goliath

D. goliath was found to be common or fairly common at most sites visited, but is restricted to humid forest. It was rarer in some forests on ultrabasic substrates such as the valleys of the Ni, Pourina and Pujémia. The species is hunted in all tribal forests, although it remains common at many of these sites. Regulation of cartridges, local taboos and emigration from some of the more remote tribes may all be influential in preventing a greater demise in this species numbers than that observed. Both recreational and traditional hunting appear to be decreasing across much of the territory, as evidenced in the Bokoua massif (M. Lepoutre  in CI/Maruia 1998). It is clearly restricted to humid forest, although it appears to have tolerated selective logging in many areas. It’s remaining inclusion as a threatened species requires consideration.



Cloven-feathered Dove  Drepanoptila holosericea

This species was common or fairly common at most sites visited, apart from the eastern flanks of Mont Colnett and in some ultrabasic forests (like D. goliath) such as the valleys of the Pourina, Pujémia and Ni. It adapts well to selectively logged forests and is possibly more common on forest edge or at lower altitudes. Its habit of nesting in Melaleuca savannas close to humid forest edge may put the species at risk from fire. Very little hunting of this species exists and owing to it’s wide distribution and few specific threats, we recommend that D. holosericea is demoted from the threatened category.



































Occurrence of Threatened bird species at different forest sites

Not all threatened species were recorded from all sites. For example the Ni holds the only known population of A. savesi. Figure 4 summarizes the occurrence of threatened species at the forest sites visited by Diadema, divided up into Vulnerable and Endangered. Apart from A. savesi in the Ni valley, R. jubatus is the only Endangered species recorded at any forest site. The analysis of site priorities is given in detail in Site Prioritisation for Birds, using an index which combines the category of threat, level of abundance and taxonomic uniqueness of threatened birds at the different forest sites.





Fig. 4. The numbers of threatened bird species at forest sites visited, divided into those species categorised as Vulnerable and Endangered (Collar et al. 1994).
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The conservation status of New Caledonia’s key bird species

The present global conservation status of New Caledonia’s bird species is set out in Collar et al. (1994). On the basis of recent research, some of these decisions are likely to change. The following table summarizes the changes in global conservation status that are proposed in BirdLife (in prep.) “Threatened Birds of the World” (Dutson in litt. 1999).





Table 1. Bird species of conservation interest in New Caledonia, their existing status (Collar et al. 1994) and their proposed status (based on recent research). See “Other taxa of conservation interest” in “Biological Surveys; Ornithology” for related discussions.



Species�Restricted-range?�Existing Status�Proposed Status��Sterna nereis��WT�WT��Anas superciliosa��none�WT��Pterodroma rostrata tahitica��none�WT��Pterodroma leucoptera gouldii��none�WT��Botaurus poiciloptilus��WT�WT��Accipiter haplochrous�(�none�NT��Rhynochetos jubatus�(�EN�EN��Gallirallus lafresnayanus�(�CR�CR��Aegotheles savesi�(�EN�CR��Eunymphicus cornutus�(�VU�VU��Charmosyna diadema�(�EN�CR��Ducula goliath�(�VU�NT��Drepanoptila holosericea�(�VU�NT��Gymnomyza aubryana�(�VU�VU��Megalurulus mariei�(�none�NT��

Key (see appendix 7 for a fuller explanation of these terms)

WT = Widespread and Threatened (a Threatened species with a breeding range greater than 50,000 km2); NT = Near-Threatened; VU = Vulnerable; EN = Endangered; CR = Critical.

















Herpetology

Only one species of New Caledonian lizard (Phoboscincus bocourti Brocchi) is given a global IUCN threat category (IUCN 1996). This likely to be due to the lack of sufficient work on the status and distribution of most species to justify the assigning of threat categories. Bauer and Sadlier (1993) give a relative abundance estimation and indication of each species’ distribution based on museum information and their own extensive field experience. Listed here are the species recorded which we consider to be of potential conservation interest or for which the project’s records represent an extension of known range or habitat. In total 26 species of lizard were recorded. These are listed in Appendix 8.



Gekkonidae



Bavayia montana (Roux)

Bavayia montana was originally considered restricted to the north-east ranges (Bauer 1990). Bauer & Sadlier (1993) considered it moderately widespread and common. It has recently been recorded from Aoupinié (Sadlier in Maruia/CI 1998). The work of Project Diadema extended the species’ range south to Néoua where a single individual was found active at 2000h on the leaves of a shrub at approximately 500 m asl. A single individual of B. montana was also recorded at 1,000 m asl on Mont Ignambi, in the north east ranges, where an individual was found behind bark of a large tree. 



Bavayia novel sp.

A new species of Bavayia was found at Mont Ignambi. A single individual, an adult male, was found at approximately 1100 m asl on 6th August. The holotype was found sheltering in a dry rock crevice beneath an overhanging boulder about three metres from the ground in an area of closed humid forest on Mont Ignambi. Both known specimens of this species were collected at high altitude, above 1000 m asl from the north-east ranges. The paratype was found in 1996 by Ross Sadlier beneath the bark of a small tree in an area of stunted montane vegetation on Mont Panié. It seems likely that this species is restricted in distribution to the higher altitude forests of the north-east ranges as it is a large and distinctive species and it seems unlikely that it would have remained unnoticed if it showed a larger distribution. Very little herpetological work has been carried out at high altitude in the north-east ranges due to their general inaccessibility.



Eurydactylodes viellardi (Bavay 1869)

Eurydactylodes vieillardi is found across central and eastern New Caledonia (Bauer 1990). Bauer & Sadlier (1993) consider it moderately widespread but uncommon. The species has been recorded from both closed humid forest and maquis (Maruia/CI 1998). The behaviour and ecology of this species is poorly known as it is extremely cryptic and does not show clear eye-shine by torch light. During this study a single individual was recorded, it was found at 1,100 m asl on Mont Ignambi in closed humid forest. This represents an extension in known altitudinal range of 350 m asl, as previously this species had been recorded only up to 750 m asl (Sadlier in Maruia/CI 1998). 



Rhacodactylus ciliatus (Gichenot)

This species was listed by Bauer & Sadlier (1993) as possibly extinct as there had been no records this century. Numerous specimens exist in museums from early collections but as little information on place of capture or habitat accompanies them little is known about this species’ ecology or distribution, past or present. The species was rediscovered by Robert Seipp in 1993 on the Iles de Pins, a small island off the southern tip of New Caledonia. Since then it has been found in several other localities in the south of Grande Terre. During this project a single individual was found on Pandanus sp. leaves in the Pourina valley at 300 m asl. It was active during light rain. This represents a significant extension in the species’ known range.





Scincidae



Caledoniscincus orestes (Sadlier)

C. orestes was described  by Sadlier (1979) from specimens collected at 1,400 m asl from the track to the summit of Mont Panié (in the north-east ranges). Until recently the species was known only from these north-east ranges. Bauer & Sadlier (1993) noted that it was common but within a very restricted range. The recent surveys (Sadlier in Maruia/CI 1998) recorded a very similar taxon from Néoua forest. The whole genus is under taxonomic review (Sadlier in prep.) and these superficially similar individuals from Néoua may be described as a new species.



This study recorded C. orestes as common on both Mont Ignambi and Mont Colnett in the north-east ranges (close to the type locality of C. orestes). At Néoua a Caledoniscincus species which superficially resembled C. orestes was found. It was uncommon in the vicinity of the 400 m asl base camp and one individual was found at 600 m asl. The taxonomic and therefore conservation status of this taxon remains in review.



Lioscincus steindachneri (Bocage)

Until recently L. steindachneri was known only from the north-east ranges of Grande Terre (Sadlier 1987). However recent work (Sadlier in Maruia/CI 1998) recorded a single individual from a streambed in Néoua forest and also found it to be present (though uncommon) at Aoupinié. Significantly, Sadlier (in Maruia/CI 1998) considers that the populations from these central range sites may be distinct from the taxon currently described from the north-east ranges.



L. steindachneri was recorded from all three sites in the north-east ranges. At Ignambi juveniles were common along the edges of rivers and small streams at 900 to 1100 m asl and two adults were found in dry crevices in large boulders. At Colnett juveniles of this species were recorded at approximately 500 m asl under wet stones along a river’s edge. No adults were seen. At Panié, juveniles were found along streams between 800 and 1100 m asl, and several adults were found beneath large rocks between 800 and 950 m asl.



Lioscincus novaecaledoniae (Parker)

This species is known from only a few widespread localities on mainland New Caledonia (Sadlier 1987). Bauer & Sadlier (1993) consider it uncommon. This project had a single possible record for this species. A medium sized Lioscincus type lizard was closely observed basking low down on a tree trunk at about 900 m asl on Mont Colnett at approximately 1200h. It had extremely distinct ear lobules and lacked the dorsal pattering of L. nigrofasciolatum, instead having a dorsal surface uniformly coloured brown.







Nannoscincus greeri (Sadlier)

This species was described in 1987 and was known only from two locations on the central and north-eastern coasts of mainland New Caledonia (Sadlier 1987). Bauer and Sadlier (1993) consider it uncommon with a restricted range. It was recently recorded from Ouaté (Sadlier in Maruia/CI 1998). Three individuals of this species were found in the upper Tchamba valley during fieldwork. All were found beneath rocks on the edge of humid forest between 300 and 600 m asl.





Mammalogy

Bats are the only native mammals occuring in New Caledonia. A total of nine species are presently known, of which six are endemic.  The commoner microchiropterans are not discussed in this section. Several of the microchiropterans have not been observed in recent times, and the flying foxes are threatened by hunting (see Chardonnet and Lartiges 1993). The legal hunting season appears to be ignored. This, combined with the illegal shooting of entire roosts, appears to be leading to great reductions in populations of these species.



Ornate Flying Fox  Pteropus ornatus  (endemic) 

This endemic species was found to be present in relatively small numbers at all sites. No roosts were found. The location of roosts close to tribes are held secret, and sometimes well protected in this way. Tribes in several areas claimed that other roosts existed in the past, but had been effectively destroyed by hunters from outside the tribe.



Pacific Flying Fox  Pteropus tonganus (widespread) 

This is a widespread species ranging from the Solomons to Fiji (Flannery 1995). It was observed at only two sites : one individual was observed flying in the subcanopy on Mont Panié at 900 m asl; at Tiakan, several individuals were observed feeding together in a large Ficus tree on the edge of a village. This species, like P. ornatus, is hunted illegally for most of the year, which is no doubt a factor in its decline. However, past disease epidemics are also responsible (Chardonnet and Lartiges 1993).



New Caledonia Flying Fox  Pteropus vetulus (endemic) 

This small and highly unusual species of Pteropus was observed at only three sites, Nodela, Néoua and Tiakan. It was fairly common at all these sites. Furthermore, the Tchamba tribe gave accurate descriptions of this species from local forests. This species has been previously described as the most common flying fox in New Caledonia (Flannery 1995), so the reasons for its apparent scarcity are unclear.



New Caledonian Long-eared Bat  Nyctophilus sp. (endemic) 

This little known species was observed only in the Rivière Ni Valley where one individual was captured and released. The species appeared common at this site. This species was previously only known from its type locality,  Mont Koghi, where it was discovered in 1991 (Flannery 1995). The Ni valley therefore represents the most important site known for this endemic species of bat.



�Technical Report







Methods





Summary

Data was collected on the distribution, ecology and behaviour of birds, bats and reptiles occurring on Grande Terre. Methods were used that directed fieldwork towards results of  greatest interest for conservation, in order to prioritize forest sites in terms of faunal values.



For most bird species, precise density estimation techniques were not used because of their unsuitability for surveys of rare species occurring at low densities (Riley 1997) and the prohibitively large quantities of time required to fulfill the assumptions inherent in these methods (Bibby et al. 1992). Instead, we compiled species inventories for each site and spent time employing methods most applicable to the discovery of very rare or possibly extinct species. However, simple two-belt point count methods were used to provide approximate density estimations for threatened bird species. We directed mist-netting at each site towards the capture of very rare species, in conjunction with playback techniques of species calls. We also made sound recordings of most bird species encountered, and directed attention to the local call dialects evident in different regions of Grande Terre. For all bird species captured, we took biometric measurements and blood for DNA analysis.



Herpetological investigations involved day and night searching techniques appropriate to the different ecologies of geckos and skinks. Rock and log turning was used extensively to search for little known fossorial skinks, and pit-fall trapping was also used to some extent. All species, where possible, were caught for in-hand identification and standard biometrics were taken.



Bats were observed opportunistically, and occasionally caught in mist-nets. Measurements taken of bats in the hand allowed identification of Microchiropteran species.



Informal interviews with local people in relevant tribes provided valuable data on history and hunting practices in the local forests. The project had no specific sociological aims, but this information was collected to provide both some historical context to the results, and also to understand more clearly the pressures and threats to forests in which work was carried out.





Ornithology



Qualitative research methods



Site species inventories

The primary piece of data required to assess the conservation potential of a site is the species inventory - in particular the numbers of threatened, endemic and restricted-range species that occur there. We made this inventory through systematic surveys along pre-existing paths or transects cut in the forest. The site species inventory was usually complete within four to five days. Non-forest or nomadic taxa (e.g. H. sancta or F. peregrinus) were also sometimes  recorded later on during the site visit. Further time spent at these sites beyond the completion of the species inventory was essential in order to conduct specific searches for the extremely rare species of bird which were likely to be very difficult to locate.



General observations

We made opportunistic observations of the behaviour and ecology of bird species to provide data on nesting patterns, food plants and habitat preferences. Maximum and minimum altitudes were noted for each bird species at each site. For feeding ecology, we took samples of relevant food plants, preserved in a plant press and later identified by Bernard Suprin (DRN). Basic ecological sense was used in making general observations, such as spending time on forest edge and in degraded forest areas to determine degree of dependance of different bird species on primary habitat. Fruiting trees such as figs provided an excellent focus for observations on the feeding ecology and sociality of different bird species.



Sound recording

Sound recording and playback were carried out using a Sony professional Walkman and a Sennheiser directional microphone on loan from the Wildlife Section of the National Sound Archive (British Library). In addition, a small number of recordings were made at the last site, Ni-Kouakoué, with a Sony TCM 465-V recorder. A total of 36 species were recorded on seven hours of tapes, which have been deposited with the National Sound Archive. Appendix 2 lists all species sound recorded.



Playback of species calls

The calls of a species (or a similar species) can be played through a set of portable speakers in order to draw the desired species closer to the observer to aid in identification. This can be an excellent method to locate shy species. Playback was used for A. savesi (using recordings of the Australian A. cristatus), G. lafresnayanus (using G. sylvestris from Lord Howe Island) and Gymnomyza aubryana (using dawn recordings of this species from Rivière Bleue). G. aubryana is best known to call in the hour before dawn (Hannecart and Létocart 1981), but playback was used successfully at several times during the day. Measurements were made of the distance the call recordings could penetrate into forest with our equipment: calls of A. cristatus, c. 80 m; G. sylvestris, c. 80 m; G. aubryana, c. 100 - 120 m.



Searches for species presumed extinct

Specific methods were used to search for those species presumed extinct, based on our knowledge of their ecology or that of close congeners.



The New Caledonian Diademed Lorikeet Charmosyna diadema is likely to be a typical Charmosyna lorikeet, living in small groups, searching the canopy for nectar-rich flowers. Whilst at rest they are very difficult to observe, but during flight their characteristic size, shape and high-pitched calls would immediately distinguish them from all other species in New Caledonia. In searching for this parrot at each site, Erythrina spp. and other flower laden trees were located, and landslides and ridges were used as look-out points to spend many hours watching the forest canopy. Time spent canopy watching was a priority on the north-east ranges where the last confirmed sightings were made.



The best information on the New Caledonian Wood-Rail Gallirallus lafresnayanus comes from Layard and Layard (1882) and studies of the Lord Howe Wood-Rail Gallirallus sylvestris. Because of its shy habits, field time was apportioned to sitting quietly in dense patches of habitat, particularly at dawn and dusk as the species is probably crepuscular or nocturnal (Stokes 1979). We also used playback of the calls of G. sylvestris at each site visited.



Searches for the New Caledonian Owlet-Nightjar Aegotheles savesi were conducted in two particular ways. From dusk until approximately 2300h, we used playback techniques, sometimes in conjunction with nets. Secondly, we searched out roost holes in large trees. To disturb roosting birds and make them take flight, we hit these trees several times with large sticks. These methods have been used successfully in observing and capturing other Aegotheles spp.  (e.g., Coates 1985).



Mist-netting

Mist-netting is a useful technique for finding elusive, understorey bird species which are not easily observed due to their skulking nature. No such species are known from New Caledonia, which meant this technique was not a priority during fieldwork. However it remained a useful method in conjunction with playback techniques for species such as G. aubryana and A. savesi. Furthermore, capture of the endemic taxa of New Caledonia allowed full in hand descriptions to be taken, these being the first for most of these species since the types were collected. Blood was also taken from each species of bird captured, which has been deposited in a bird blood bank for future DNA analysis. Samples were taken by inserting a hypodermic needle into a main vein on the underside of the bird’s wing, withdrawing the needle and collecting a drop of blood using a capillary tube. Samples were stored in buffer and await analysis. See Arctander (1988) for details of this technique. For all individuals mist-netted, the following measurements were taken:



Minimum chord : wing unstraightened and unflattened.

Maximum chord : wing straightened and flattened.

Total bill length : tip of bill to union with skull

Bill tip to nostril : tip of bill to distal end of nostril

Bill width : measured at basal end of nostril

Total head length : back of head to tip of bill

Tarsus : from depression in the angle of the tarsal-tibial joint to the base of the last complete scale before the toes diverge.

Tail : from cloaca to tip of longest tail feather.

Weight : using 50g, 100g, 300g or 600g Pesola spring balances.



Useful guides for the region include Hannecart and Létocart (1981, 1983) and Pizzey (1998). However, a new field guide for the whole Melanesian region is due out soon (G. Dutson in prep.).





Quantitative research methods



Encounter Rates

Encounter rates provide an index of the relative abundance of birds between sites. Every individual seen or heard of each bird species is recorded by individual observers each day during systematic surveys along cut transects or pre-existing paths. The total number of hours spent collecting such encounter rate data is recorded. Hence for each site, the mean number of birds recorded per hour can be calculated by collating this data. As bird species differ in their detectability, this index does not provide a figure of absolute abundance. However, for each bird species, it allows comparisons of its relative abundance between sites. From this figure, combined with subjective impressions, an estimate of abundance is made for each species (see Appendix 3). Hence each species is classified as Rare (R), Uncommon (UC), Fairly Common (FC), Common (C) or Very Common (VC).



Dawn census for R. jubatus

R. jubatus call mainly at dawn. Yves Létocart trained the team to identify the different male and female calls, and to help with estimation of distance and direction. During fieldwork at each forest site, we positioned ourselves at prominent positions in forest such as on ridges. As many different locations as possible (e.g. different valleys) were covered at each site. The number of R. jubatus calling was recorded, including data on individuals and pairs. For each calling individual or pair, the time of the calling bout and direction in degrees from north (measured with a compass) was recorded. In this way different birds could be identified in the census area. If a pair started calling where an individual had previously called, it was assumed that there was only one pair and not a pair and another individual. By comparing the censuses from all dawns, a minimum figure for the total number of birds present was calculated. 



Density estimations

There are a number of methods available for use in bird censusing, which can provide estimations of bird density in certain habitats. However many of the assumptions in most of these methods are violated in forest habitat, and also during the rapid surveys of fauna as were conducted during this project (e.g., Ralph et al. 1995; Bibby et al. 1992).  The Variable Circular Plot (VCP) method is the most popular technique for such estimations. However, this is a time-consuming method and extended fieldwork at each study site is required in order to collect high-quality data (e.g. Buckland et al. 1993). In particular, extended training of all fieldworkers is required to standardise estimation of distance to bird calls within forest, and numerous independant plots have to be undertaken which is not possible in closed forest with few access paths. The steep topography and adverse climatic conditions in tropical forest areas (as typifies New Caledonia) are also severe impediments to the collection of high quality data. Hence the appropriateness of this method for rapid surveys of rare forest bird species has been questioned (Riley 1997; Butchart 1992). 



The main ornithological aims of Project Diadema were to assess the distribution and status of the endemic and threatened bird species of Grande Terre and, in addition, to search for several extremely rare species. The specific methods required (see below) in searching for such species are not compatible with exhaustive use of the VCP method. Furthermore, the collection of incidental ecological data on bird species is hindered if fieldwork is restricted by quantitative regimes. VCP methods may be valid for longer term field projects, or projects concentrating on just one species (e.g. Lambert 1997) but were unsuitable for the primary aims of this study. 



Less precise data on bird density can be more easily collected by simplifying the VCP method. Point counts using distance estimation are made easier by dividing the surveyed area into two bands, such as <50 m and >50 m and estimating whether birds recorded are inside or outside this 50 m limit (Bibby et al. 1992). This method gives a very approximate estimation of bird density. Two banded point counts were used for all threatened bird species, apart from R. jubatus for which dawn census methods are more appropriate. In effect, this meant that counts were made for Ducula goliath, Drepanoptila holosericea, Eunymphicus cornutus and Gymnomyza aubryana; other threatened species were never recorded or recorded just once (A. savesi). Due to the rarity of G. aubryana and E. cornutus at most sites, sample sizes were too small to allow meaningful density estimations to be made. Hence the analysis is limited to the two pigeons D. goliath and D. holosericea.



For D. goliath, the maximum audible distance for the characteristic booming calls is believed to be 300 m (Grillet 1995); for this reason, the dividing band was set at 100 m, allowing suitable numbers of birds to be recorded both in and outside the band. For D. holosericea, the exact limits to audible calls was unknown, but field observations suggested a shorter distance of around 100 m; hence the radius was set at 60 m. Point counts were conducted between dawn and 0900h, and between 1500h and dusk. Previous studies have shown that D. goliath calls most frequently during this period (Létocart 1998), thus maximizing the chance of recording the bird. Field observations suggested that a similar pattern existed for D. holosericea, just as for most bird species. Individual recorders walked different transects through the forest, making several point counts (2-6) each day, which were effectively limited by the distances required between individual counts. In order to reduce biases introduced through overlapping hearing ranges, counts were only completed at least 600 m apart, thus accounting for more than two D. goliath call ranges (2 x 300 m). Movements of birds between point counts could not be easily controlled for. Each point count consisted of a five minute period during which the number of birds recorded (either seen or heard) was noted for both inside and outside the band. This count duration was chosen for several reasons. Firstly, initial observations suggested that five minutes was usually sufficient to record all of the calling birds in the audible vicinity. Secondly, there is a trade off between amount of time spent on one point count and number of point counts completed. Extra time (e.g. up to 15 mins.) spent at a point count, which rarely resulted in extra birds being recorded, was therefore a waste of fieldwork effort. Point count durations of 5-10 minutes are often recommended (Fuller and Langslow 1984); although the Index d’Abondance Ponctuel (IPA) sometimes used in France is set at 20 minutes, this is probably longer than ideally efficient (Bibby et al. 1992). 



Calculating the densities from the data

After fieldwork was completed at each site, the totals for each species were calculated and fed into the following equation (see Bibby et al. 1992).



Density/ha =  10,000[ln (n/n2) x n/m((r2)]



where

n is the total number of birds counted

n2  is the number beyond the fixed radius (r)

n1 is the number within radius (r); so that n = n1 + n2

m is the total number of counts

r is the fixed radius



If m is measured in metres, the figure gained from the equation is in units of individuals/m2  so to convert to individuals/ha it must be multiplied by 10,000.









Assumptions

The following assumptions are intrinsic to the use of this equation. In this study, these assumptions were fully or mostly met. Inaccuracies generally lead to underestimates, so the data collected represent minimum densities.



1) Birds do not approach the observer or flee. Field observations suggested this was generally true for the pigeons studied. Both D. goliath and D. holosericea could be approached to quite close distances without disturbance. However there were occasions when both species fled and these effects are difficult to control for. Any violation of the assumption, through fleeing, would lead to an underestimation of density.



2) Birds are 100% detectable at the location of the observer. Both pigeons continue to call up until very close distances with the observer. Birds feeding directly above observers were sometimes detected by falling fruit. However it is very likely that some resting or wary birds were missed whilst directly overhead in thick foliage. This would lead to an underestimation of density. Birds are also assumed to decrease in detectability away from the observer according to some unknown function; Bibby et al. (1992, p.91) give a plausible general equation to describe the shape of this curve. As with any point counts relying on call, those birds not calling in the audible vicinity would be missed. Grillet (1995) in her more intensive study of D. goliath in Rivière Bleue used a specific correction factor to improve estimations, but the potential differences between forests in New Caledonia mean we prefer to remain with uncorrected estimates which may therefore be lower than the true values.



3) Birds do not move much during the count period. The short nature (5 mins.) of the count period meant that the chance of birds leaving or entering the audible area, or crossing the band, was low. The low mobility of both these species (compared to other pigeons, Létocart 1998) suggests this assumption was rarely violated.



4) Birds behave independantly of one another. This assumption is violated if, for example, a calling bird stimulates another nearby bird to call. This would mean that higher densities could be more accurately measured than lower ones. Both species occasionally appeared to enter into  duetting call bouts between individuals. However there is no known way to deal with this kind of complex interaction but its effect on results when averaged is likely to be small.



5) Distance estimates are accurate. Distance estimation was sufficiently accurate in these methods because observers practised distance estimation with one another during fieldwork, and also because the two wide bands provide broad margins of error. Hence, even quite approximate distance estimation is likely to identify a bird in the correct band.



6) Birds are fully and correctly identified. The very distinctive calls and plumages of the species studied meant this assumption was completely fulfilled all of the time.



These methods are sufficiently accurate to provide very approximate estimations of densities at each site. This allows estimations for the total populations of these species on Grande Terre. The abundances of both species across sites as measured by encounter rates (see below) and by these point counts were well correlated (though not quite statistically significant), showing that the methods generally agreed. For D. goliath, rs = 0.735 (n=7; p<0.1), and for D. holosericea, rs = 0.948 (n=5; p<0.1) compared across all sites for which data was available.





Herpetology

New Caledonia has no native amphibian species and the only terrestrial reptiles are lizards in the families Gekkonidae and Scincidae. Within these two families the fauna is very diverse and comprises essentially three elements: nocturnal geckos, day-active skinks (basking, surface or arboreal species) and fossorial or secretive skink species. Acording to these different behaviours, different search methods apply.



Qualitative Methods

Only qualitative methods were used in the herpetological surveys. The paucity of information concerning the diversity and distribution of New Caledonia’s skinks and geckos means that it is not yet useful to utilise quantitative methods of study.



Nocturnal geckos

Most of New Caledonia’s native gecko species are nocturnal, sheltering during the day behind bark, under logs or stones, or in tree hollows. They become active after dusk. To search for these species at night, we walked tracks through the forest between dusk and about 2300h (depending on the temperature and conditions). Geckos in the genus Bavayia can be easily picked out by their eye-shine or their outline against tree trunks and on foliage. The genus Eurydactylodes are more difficult to see as their eye-shine is less clear (R. Sadlier in litt. 1998). No Eurydactylodes were found by this method despite extensive searches; however they have been found in this way with very powerful torches at long range, c. 30-40 m (T. Whitaker verbally 1998). Large geckos in the genus Rhacodactylus, such as R. leachianus and R. trachyrhyncus are usually found high in relatively large trees. Smaller species may be found amongst foliage such as creeping Pandanus fronds. No Rhacodactylus were found during the first 10 weeks of the project. The lack of records during the initial phase of the project is likely to be due both to the high altitude of most sites, the low winter temperature meaning that geckos were less active. Optimal night searching for geckos requires relatively calm, dry conditions and moderate temperatures (Maruia/ CI 1998). 



Day-active skinks

Some of New Caledonia’s skink species, specifically species in the genera Tropidoscincus, Caledoniscincus and some Lioscincus, are day-active in trees or on the ground. We searched for such species when conditions were optimal (warm with the sun out) in sunspots in the forest and by looking closely at sunny tree trunks and branches. On overcast days these basking species were occasionally found in shelter sites, beneath stones, amongst the leaf litter or behind bark. Some Caledoniscincus were marked with unique coloured patches of nail varnish on their dorsal surface to allow future identification of individuals. This allowed a deeper understanding of the territorial behavior and sun patch fidelity in the common lizards of this genus.



Fossorial or secretive skinks

New Caledonia’s skink fauna includes a number of extremely poorly known burrowing taxa such as Graciliscincus (Sadlier 1987) and Simiscincus (Sadlier & Bauer 1997). It is possible that these species spend much of their time in spaces in the soil and so standard search methods may inadequately sample such species (Sadlier & Bauer 1997). Other more commonly encountered species also spend much of their time in rotten logs or moving through spaces in the soil, e.g. Nannoscincus spp. and Marmorosphax tricolor. Searching for such species involved turning logs and rocks and breaking apart rotten tree trunks. Crevices in boulders or rock out-crops were searched by torch-light, smoke, or by poking with a stick. Such search techniques were also useful for locating nocturnal geckos or basking skinks in their shelter sites. 



Pit-fall traps

At Tchamba, Ignambi and Colnett pit-fall traps with drift fences were used to a limited extent. These caught a number of common day active species (mostly Caledoniscincus spp.) and the more secretive Marmorosphax tricolor. Pit-fall traps did not reveal any species that were not otherwise recorded and we discontinued using them as time spent in their construction could be better used for other search methods.



Identification and biometrics taken

All individuals were caught, where possible, for identification. Full descriptions and in-hand photographs were taken for a number of individuals of each species caught. Standard biometric information was taken including snout to vent length, axilla to groin and hindlimb length (following Sadlier et al., 1997). Detailed data on where and when the individual was caught was also recorded. Opportunistic behavioural and ecological observations were made. Faeces produced while in the hand were superficially examined for details of dietary constituents.



For identification of species the key by Bauer and Vindum (1990) was the first reference. The more complete species descriptions from Sadlier (1987) for skinks, and Bauer (1990) for geckos,  were also consulted. For species described since publication of the above monographs reprints provided by the authors were used (e.g. Sadlier et al., 1997; Sadlier & Bauer, 1997; Ineich & Sadlier, 1992). Photographs of some of the species were provided by Ross Sadlier, Prof. A. Bauer, Prof. W. Böhme and R. Seipp. Collections of New Caledonian lizards had been consulted at the Australia Museum (Sydney), Koenig Museum, (Bonn) and the British Musuem (Natural History). The notes taken from specimens in these collections were extremely helpful in the field. 





Mammalogy

The only mammals in New Caledonia are chiropterans. Flying foxes and microchiropterans were observed on an opportunistic basis, particularly at dusk when animals emerge to forage. Watches over the canopy and at fruiting trees proved particularly rewarding for flying foxes. Flying foxes seen in feeding trees or in flight and could be identified from characters described by Flannery (1995; in litt. 1999).



Bats were occasionally captured in mist-nets, which allowed identification of microchiropterans based on biometrics. The following measurements were taken, following Flannery (1995), in order to best distinguish between microchiropterans found in Melanesia.



Head-body length : from the tip of the nose to the cloaca.

Length of tail : base of the tail to tip.

Forearm : from centre of joint with humerus to centre of “wrist” joint in the bent wing.

Tibia : centre of joint with femur to centre of joint with tarsus.

Length of ear : from tip to base of external opening.

Weight : using 50g, 100g, 300g and 600g Pesola spring balances.





Rat trapping

Rodent trapping with death traps was carried out at Ignambi, Colnett, Panié, Néoua, Pourina, Bleue and Ni to establish what species were present. Large snap traps (suitable for Rattus species) were used and baited with cooked rice.





Informal interviews with local people

Our brief visits to six communities in Province Nord provided opportunities for talking with tribe members, particularly the men who acted as guides and porters for the project. However, as diverse a group of people from any particular community were talked with in order to receive a balanced view. In this way, the following types of information were collected : local names for bird species; species believed to be present in local forest; history of bird densities (such as R. jubatus); history of numbers of introduced species such as pigs; history of habitat dynamics; patterns of hunting and species hunted; perceived threats to forest; biodiversity and natural resources such as water. This information provided an important context for our results.

�Study Sites





Introduction to the sites

All surveys were carried out on Grande Terre and none on the Loyalty Islands. The survey was restricted in this way for reasons of time and finances, but also on a biological basis: Grande Terre is undoubtedly the more important area for terrestrial endemism of both birds and reptiles in New Caledonia (see Stattersfield et al. 1998; Bauer and Sadlier 1994). Furthermore, there are few reports of the presumed extinct species of birds from the Loyalty islands. 



Study sites on Grande Terre were chosen in collaboration with both the DDRP and the DRN. Several criteria were use in deciding which sites were most worthy of surveys for birds and reptiles. These included their remoteness from human settlements, the habitat type, the pristine nature of the habitat, the variation in altitude available, previous reports of interesting species, anecdotal reports and historical records of bird species presumed extinct, and the present conservation status of the forest area.



Ten sites were chosen for study, six in Province Nord and four in Province Sud. These sites span a large latitudinal and altitudinal range in Grande Terre. The location of these study sites is illustrated in figure 5. Most of New Caledonia’s terrestrial biodiversity is found in its humid forests, and this is reflected in the bias of study sites: nine sites were humid forest (with a mosaic of Melaleuca woodland in some areas) and one was a wetland site where there were good reports of a large Gallirallus type rail. 



In Province Sud, surveys were carried out in humid forest in the upper Rivière Bleue (part of the Parc Provincial de la Rivière Bleue), the upper Rivière Pourina (part of the Resérve Spéciale de Faune de la Haute Yaté ), Resérve Spéciale de Faune et de Flore de la Nodela, and the middle reaches of the Rivière Ni (part of the Resérve Spéciale de Faune et de Flore de la Ni-Kouakoué).



In Province Nord, surveys were carried out in humid forest in the upper Rivière Tchamba and Rivière Néuni (Tchamba), part of the Bokoua Massif near to the tribe of Néoua (Néoua), and at three sites in the north-east ranges: Mont Panié, Mont Colnett and Mont Ignambi. Surveys were also carried out at a wetland site at Tiakan on the east coast.





�Réserve Spéciale de Faune et de Flore de Nodela



Region and location	Province Sud; western slopes of the Massif de Me Maoya.

Coordinates		Basecamp at: 165_21’E, 21_03’S

Habitats		Humid forest and maquis.

Area			935 ha

Altitude		Reserve: c.300 - 1300 m asl. Fieldwork: 500 - 800 m asl.

Access			An old forestry track leaves the west coast road RT 1 at Pont du Carré, 			approximately 25 km north of Bourail, rising up onto the Mé Maoya 			massif, but is access is blocked by a locked gate on the border of the 			reserve.

Dates of survey	5 days: 9 - 14 July 1998.

Precipitation		1,500 mm pa

Days with rain		1

Previous studies	Ornithological surveys by Y. Létocart (1996) and nearby 					Baraoua river forests by G. Hunt (1992).

Ornithology		dfh = 73; nfh = 6; dmnh = 529; nmnh =54.

Bird summary		30 species, of which 4 Threatened.

Reptile summary	geckos, 3 species; skinks, 7 species.

CPI score		22.038; rank 1.

Survey team		JE, II, JJ, RK, SV, JW



Introduction

Nodela was designated as Réserve Speciale de Faune et de Flore in 1997. The first surveys to suggest that the area had great ornithological importance were those of Hunt (1992) who worked in the Baraoua river forests further east along the edge of the Massif de Mé Maoya. Hunt (1992) found at least 19 Rhynochetos jubatus in his survey area. Since then, Létocart (1996) has made surveys within the Nodela reserve itself, and found at least 53 R. jubatus at the site. Hence the southern and western slopes of this Massif held at least 72 individual R. jubatus. In addition, three other Threatened species of bird (Collar et al. 1994) were found to be common: Eunymphicus cornutus, Ducula goliath and Drepanoptila holosericea were found to be common (Létocart 1996). Hence the area stands out as of potentially immense conservation importance for the endemic and threatened birds of New Caledonia. No reptile surveys had been conducted at the site, although local reports (S. Blancher verbally 1998) suggested the presence of some Rhacodactylus geckos.



Site Description

Nodela reserve is situated  north of Bourail, on the western slopes of the Massif de Mé Maoya. This massif is the southernmost and most-forested ultrabasic “ geological island“ on the west coast of Grande Terre, others such as Mont Boulinda and the Massif de Ouazangou having suffered deforestation as a result of mining and burning. Humid forest is found in several of the small valleys which descend the massif de Mé Maoya. The intervening ridges are bare of forest, being more susceptible to fire and leaching, and are covered in maquis and some Melaleuca savanna.  The lower forest edge is a mosaic of humid forest and Melaleuca savanna. The reserve has suffered selective logging in the past, which has resulted in the loss of some large Kaoris (Agathis spp.) but some areas of primary forest exist, especially at higher altitudes. At the site the canopy rarely exceeded approximately 25 m, and the understorey was relatively open allowing access through the forest by foot without serious trail cutting.



The track into the reserve has a series of locked gates which limit access into the forest. This old logging road rises up the southern side of the valley, entering the forest at a small forestry camp; the road is blocked by a river at 550 m asl where base-camp was constructed. The road reaches 6 m in width and is flanked in many areas by a narrow patch of thick re-growth. This road provided a transect for surveys and forest above and below this road was also surveyed after paths had been cut. However the steep terrain made fieldwork difficult. Listening areas for R. jubatus were chosen on ridges within the reserve. The only human activity at the site is occasional illegal hunters; no local population uses the forest for any purpose.



Biological Importance

Nodela is the highest priority forest in New Caledonia for the conservation of endemic and threatened birds, holding very important populations of R. jubatus and E. cornutus. It gained the highest Conservation Priority Index score of any forest visited (see Site Prioritisation for Birds).

Birds.		The humid forests of Nodela harbour very important populations of R. jubatus, with between 53 (Letocart 1996) and 73 individuals (with additions from present surveys). This alone makes Nodela an extremely high priority site for conservation action in Province Sud. In addition, E. cornutus was common, appearing in greater numbers than at any other site visited in New Caledonia. In addition, both D. goliath and D. holosericea were found to be common in primary and selectively logged areas alike. These Threatened and endemic birds justify its reserve status and suggest active management of the site is required. A total of 30 bird species were recorded at the site, including Accipiter haplochrous and Megalurulus mariei.

Reptiles.	Five species of reptile were found, including two geckos and three skinks, all of which are endemic but widespread in the forests of New Caledonia. 

Bats.		The flying foxes Pteropus vetulus and Pteropus ornatus were both fairly common at the site, observed above primary forest and also in forest clearings and in areas which had suffered selective logging.



Threats

Feral and domestic dogs are the greatest threat to the population of R. jubatus at this site. In addition, pigs and deer appear more common than in the past (Létocart verbally 1998).



Introduced species are the greatest threat to this site. Pigs, deer and rats were all recorded at the site in significant numbers. There was evidence of rooting by pigs, and some areas of forest appear to have been opened up by the effects of foraging by these mammals. Feral and domestic dogs have been known from the site, and these undoubtedly threaten the population of R. jubatus. This is one of the most important populations of R. jubatus in Province Sud. Fire ants Wasmannia auropunctata were common on the forest edge and savanna at lower altitudes. Further invasion of the forest reserve may represent a serious threat to the reptile fauna (see Jourdan et al. in prep.). 



Pterodroma petrels are likely to be particularly threatened by the high densities of pigs; pigs are known to eat adults, young and eggs of Pterodroma petrels on other islands in the Pacific (e.g. Muller and Mullete 1985). Rats Rattus spp. were observed inside humid forest These may threaten Pterodroma petrels and E. cornutus which also nests in the ground. 



There is hunting of pigeons such as the Threatened D. goliath and D. holosericea; this is controlled to some extent by a local DDR warden M. Blancher. At present the pigeons remain common in the forest. The forests are unvisited by humans apart from these illegal hunters.



Selective logging in the past has caused limited damage to the forest at lower altitudes, but a forest seedling regeneration programme is presently being carried out.



There was no recent evidence of fire in the lower savannas, but continued vigilance will be required to prevent savanna fires from destroying habitat at the lower forest edge over time.





Recommendations

Nodela needs the same investment in conservation management as Rivière Bleue Provincial Park to reduce numbers of introduced mammals, especially feral and domestic dogs which threaten the outstanding population of R. jubatus at this site.



Introduced mammals, especially feral and domestic dogs, need to be controlled in the reserve with poison programmes. With this management, Nodela would be a second refuge for R. jubatus in Province Sud, in addition to Rivière Bleue Provincial Park. The number of wardens available for this work in the Bourail station therefore needs to be increased. These management programmes should ideally be extended to the areas of forest in adjacent valleys on the massif de Mé Maoya, such as the Rivière Baraoua (see Hunt 1992).

Research and monitoring should accompany this management programme to gauge the effects on the populations of introduced mammals and R. jubatus itself.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. 

Increased warden manpower would reduce levels of hunting in the reserve. 

Reserve signposts should delimit the boundary of the reserve in several areas.

The reserve provides a good opportunity to investigate the potential problems of rats Rattus spp. for ground-nesting populations of E. cornutus.

Further research will be useful to complete the herpetological inventory 

Further research should determine whether Gymnomyza aubryana exists at the site.















Preliminary Faunal Inventories



R. jubatus at Nodela

Date and locality�basecamp�subcamp 1�subcamp 2�subcamp 3�New              R. jubatus��10/7�2m, 7c�-�-�-�16��11/7�-�4m, 6c�-�-�16��12/7�2c�2m, 3c�-�-�0��13/7�0�-�0�1m, 3c�7��14/7�3m, 4c�-�-�7m, 4c�8��Total�����47��The four listening points are non-overlapping survey areas for R. jubatus. Therefore a minimum of 47 individuals were recorded. Letocart (1995) recorded 53 R. jubatus in the reserve. From the map on p.7 of Létocart (1995) it is estimated that 26 of these were outside the listening areas of the above surveys. Therefore the best estimate for the known population of R. jubatus at Nodela is 47 + 26 = 73.

Key: m = male heard; c = couple heard; - = no survey made;





Birds

�Status�Altitude (m)�Habitat�r-r?��Procellariidae������Pterodroma rostrata trouessarti�R�����Accipitridae����(��Accipiter haplochrous�UC�550-750�F���Rhynochetidae������Rhynochetos jubatus�C�350-1100�F�(��Columbidae������Columba vitiensis hypoenochroa�C�500-1100�F���Drepanoptila holosericea�C�500-600�F�(��Ducula goliath�C�500-1100�F�(��Psittacidae������Cyanoramphus novaezelandiae saisseti�UC�500-600�F���Trichoglossus haematodus deplanchei�VC�500-650�F,E���Eunymphicus cornutus�C�500-1100�F�(��Tytonidae������Tyto alba�X�500�-���Apodidae������Collocalia esculenta uropygialis�UC�500-600�F,E���C. spodopygia leucopygia�FC�500-750�F,E���Pardalotidae������Gerygone f. flavolateralis�VC�500-1100�F,E�(��Meliphagidae������Philemon diemenensis�C�500-750�F,E�(��Phylidonyris undulata�C�500-900�E,M,F�(��Myzomela caledonica�VC�500-1100�F,E�(��Petroicidae������Eopsaltria flaviventris�FC�500-1100�F�(��Pachycephalidae������Pachycephala caledonica�C�500-1100�F�(��P. rufiventris xanthetraea�UC�500-600�E���Clytorhynchus p.pachycephaloides�FC�500-1100�F�(��Dicruridae������Myiagra c. caledonica�UC�500-650�F�(��Rhipidura fuliginosa bulgeri�VC�500-750�E���R. spilodera verreauxi�C�500-750�F�(��Campephagidae������Coracina analis�FC�500-750�F�(��C. c. caledonica�FC�500-750�F,E�(��Lalage leucopyga montrosieri�FC�500-700�F,E�(��Corvidae������Corvus moneduloides�FC�500-750�F�(��Passeridae������Erythrura psittacea�UC�500-600�E�(��Sylvidae������Megalurulus mariei�X�1050�M�(��Zosteropidae������Zosterops xanthochroa�VC�500-1100�F,E�(��Sturnidae������Aplonis s. striatus�C�500-750�E,F�(��

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia cyclura�UC�500-600 �Trunks of humid forest; beneath fallen logs.��Bavayia sauvagii�FC�500-700�Leaves and vegetation of the understorey at night; under rocks during day.��Scincidae�����Caledoniscincus austrocaledonicus�VC�400-1,100�In leaf litter and on paths.��Caledoniscincus atropunctatus�C�400-600�In leaf litter and on paths.��Tropidiscincus roehsii�FC�500-1,100�Beneath rocks, on paths. Sun-spots.��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r?: restricted-range species? (Stattersfield et al. 1998)

�Rivière Pourina

This site includes one day of surveys in the upper Rivière Pujémia in addition to work carried out in the upper Rivière Pourina (which is part of the Resérve de Faune de la Haute Yaté ).



Region and location	Province Sud; the Pourina forests are situated between the valleys of 			the  Rivière Bleue and Rivière Ouinné.

Coordinates		Basecamp at: 166_39’E, 22_00’S

Habitats		Humid forest and maquis on ultrabasic substrates.

Area			The upper Pourina reserve is 4,480 ha.

Altitude		Pourina Reserve: c. 50 - 900 m asl. Pourina fieldwork: 150 - 300 m asl; 				Pujémia fieldwork: 500 - 800 m asl.

Access			Helicopter from Nouméa. The watershed ridge overlooking the upper 			Pourina is also accessible by taking a track in the upper reaches of the 			Rivière Bleue Provincial Park; access from this direction by foot takes 			c. 3 hours from the last vehicle access point. From the watershed ridge, 			a very steep descent through primary forest requires trail cutting.

Dates of survey	8 days: 18-26 September 1998.

Precipitation		3,000 mm pa 

Days with rain		7

Previous studies	Some mining prospection by SLN.

Ornithology		dfh = 43.75; nfh = 2; dmnh = 0; nmnh =0;

Herpetology		dfh = 13; nfh = 4; trap nights = 0;

Bird summary		Pourina: 21 species, of which 3 Threatened. 

			Pujémia: 12 species, of which 2 Threatened.

Reptile summary	geckos, 2 species; skinks, 5 species.

CPI score		9.548; rank 5.

Survey team		JE, II, JW



Introduction

The upper Pourina has recently been classified as a 4,480 ha reserve, as part of the Haute-Yaté Réserve Spéciale de Faune. The humid forest within the reserve is isolated, with no access by road. Preliminary surveys for R. jubatus by Hunt (1992) and Létocart (verbally 1998) suggested the area could hold significant numbers of this Endangered species. No herpetological work had previously been conducted at the site. The Rivière Pujémia was surveyed opportunistically due to problems in the initial helicopter access into the Pourina. Fieldwork at this site was considerably hindered by heavy rain for seven days.







Site Description

The Pourina is situated to the north of the Bleue and the the south of the Ouinné. The Pujémia is a small valley sandwiched between the Bleue and the Pourina. The Pourina runs to the east coast and enters the sea in the Baie de Poco Mié. Both the Pourina and Pujémia hold humid forest and maquis on ultrabasic substrates. Most of the upper Pourina valley is forested, with areas of maquis on ridges. The forest is low in stature with a very dense understorey. Ridge forest in the Pourina is dominated by Araucaria spp. Forest occurs from the highest watershed ridges bordering Bleue and the Ouinné at c. 900 m asl, and descends half the length of the Pourina to approximately 300 m asl. The Pujémia is a mosaic of maquis and low stature forest, the latter dominating in gullies and depressions within the valley. There is no road access into the Pourina; there are old mining prospection tracks in the Pujémia which run from its confluence with the Pourina, up the Pujémia valley and over the ridge into the Bleue. Some of these tracks are not suitable for vehicles. There are no signs or markers which delimit this reserve in any way. Our fieldwork was concentrated within a small area close to the main Pourina river itself between 150 and 300 m asl. However terrain was nevertheless quite steep and access into the forest was difficult. There is no human activity whatsoever within this reserve by virtue of its isolated location.



Biological Importance

The low stature ultrabasic forests of the Pourina and Pujémia hold globally important populations of Rhynochetos jubatus, Gymnomyza aubryana and Eunymphicus cornutus. It is also one of the few sites known for the large gecko Rhacodactylus ciliatus.



Birds.		These thick low stature forests held few bird species (21), but included 4 Threatened species at low density; R. jubatus (one couple), G. aubryana (rare), E. cornutus (common) and D. goliath (rare). However populations of these species may be larger than these surveys suggest due to the intense weather problems experienced at the site which prohibited systematic surveys of a large area.

Reptiles.	Seven skinks and two species of gecko were recorded at this site, all of which are endemic to New Caledonia. Both geckos, R. ciliatus and Bavayia septuiclavis are restricted to southern ultrabasic forests. One of the skinks, Sigaloseps deplanchei, is also restricted to forests in the south on ultrabasic soil.

Bats. 		The endemic Pteropus ornatus was uncommon, being seen in small numbers (2-3) in flight at dusk.



Threats

This reserve faces few threats. Its remoteness has meant that neither human activity nor introduced mammals have had great impacts on the natural ecological balance.



Introduced species were rare at the site. Rootings of pigs were found in some areas but in general the thick understorey was undisturbed. The nesting of Pterodroma petrels may suffer some disturbance from these pigs. Rats (both R. norvegicus and R. exulans) were captured inside humid forest. These may also threaten Pterodroma petrels and E. cornutus which both nest in the ground.  Dogs were not recorded at the site; however they have been recorded on the edge of the reserve on the watershed ridge with the Bleue. 



Hunting, logging and fire do not appear to threaten the site at present. Its remoteness and the low stature of the forest discourage such human activities.



However the reserve is not protected from mining activities which could potentially be initiated in the future.



Recommendations



Further research is required to ascertain the true sizes of the populations of R. jubatus, G. aubryana and E. cornutus at this site. Due to the difficulties of fieldwork within the surveyed area, future work could valuably access the Pourina from the watershed ridge with the Bleue.

Care must be taken to prevent the introduction of Wasmannia auropunctata into the forest.

Reserve signposts should delimit the boundary of the reserve in several areas.





Preliminary Faunal Inventories



Birds

Pourina�Status�Altitude (m)�Habitat�r-r?��Rhynochetidae������Rhynochetos jubatus�R�300�F�(��Columbidae������Ducula goliath�R�200-300�F�(��Psittacidae������Cyanoramphus novaezelandiae saisseti�FC�200-300�F���Cuculidae������Chrysococcyx lucidus layardi�R�200-300�F���Apodidae������Collocalia esculenta uropygialis�UC�200-300�R���Pardalotidae������Gerygone f. flavolateralis�C�200-300�F�(��Meliphagidae������Phylidonyris undulata�FC�200-300�F�(��Myzomela caledonica�FC�200-300�F�(��Gymnomyza aubryana�R�200-300�F�(��Petroicidae������Eopsaltria flaviventris�C�200-300�F�(��Pachycephalidae������Pachycephala caledonica�C�200-300�F�(��Clytorhynchus p. pachycephaloides�R�200-300�F�( ��Dicruridae������Myiagra c. caledonica�R�200-300�F�(��Rhipidura fuliginosa bulgeri�R�200-300�F,R���R. spilodera verreauxi�C�200-300�F�(��Campephagidae������Coracina analis�C�200-300�F�(��Lalage leucopyga montrosieri�UC�200-300�F�(��Artamidae������Artamus leucorhynchus melanoleucos�R�200-300�R���Corvidae������Corvus moneduloides�UC�200-300�F,R�(��Zosteropidae������Zosterops xanthochroa�C�200-300�F,R�(��Sturnidae������Aplonis s. striatus�UC�200-300�F,R�(��

Birds (continued, Pujémia)

No status is given for birds in this table because of the very short time (1 day) spent at this site. 

Pujemia�Altitude (m)�Habitat�r-r?��Procellariidae�����Pterodroma rostrata trouessarti�500�-�(��Accipitridae�����Circus a. approximans�500�F,M���Psittacidae�����Cyanoramphus novaezelandiae saisseti�500-800�F���Eunymphicus cornutus�500-600�F�(��Pardalotidae�����Gerygone f. flavolateralis�500-800�F�(��Meliphagidae�����Philemon diemenensis�500-800�F�(��Phylidonyris undulata�500-800�F,M�(��Gymnomyza aubryana�800�F�(��Pachycephalidae�����Pachycephala caledonica�500-800�F�(��Dicruridae�����Rhipidura fuliginosa bulgeri�500-800�F,M���Campephagidae�����Coracina analis�500-800�F�(��Zosteropidae�����Zosterops xanthochroa�500-800�F�(��

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia septuiclavis�1 ind.�250�On leaf in understorey of dense humid forest��Rhacodactylus ciliatus�1 ind.�270�On Pandanus leaf in understorey of dense humid forest��Scincidae�����Caledoniscincus atropunctatus�C�200-350�Dense humid forest floor��C. austrocaledonicus�C�200�Only along river��C. festivus�2 ind.�200-300�On path in dense humid forest (basking)��Lioscincus nigrofasciolatum�C�200-350�Along river, in sunspots in forest (basking)��Marmorosphax tricolor�C�200-350�Under fallen logs and stones; on forest floor in rain��Sigaloseps deplanchei�1 ind.�350�Under a stone in a dry riverbed��Tropidoscincus rohssi��200-350�Along the river and on paths��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r?: restricted-range species? (Stattersfield et al. 1998)

�Réserve Spéciale de Faune et de Flore de la Ni-Kouakoué



Region and location	Province Sud; the Kouakoué massif is a large ultrabasic massif situated 			north-east Rivière Bleue and south-west of Mt. Humboldt. It is 				bordered by the Rivière Ni and the Rivière Ouinné.

Coordinates		Basecamp at: 166_30’E, 22_00’S

Habitats		Humid forest on ultrabasic substrates.

Area			The reserve covers 7,500 ha.

Altitude		Reserve: c. 200 - 1500 m. Fieldwork: 700 - 900 m.

Access			A dirt track leaves the RT 1 at Dumbéa, passes through Nondoué and 			climbs up towards Mont Dzumac. Once into the watershed of the Ni, 			the track (a logging route) is only passable by 4X4. The track has been 			washed out by a river approximately 4 km before the reserve boundary 			(basecamp was made here).

Dates of survey	4 days: 2-6 November 1998; 5 days: 8-13 November 1998.

Precipitation		3,500 mm pa

Days with rain		1

Previous studies	No ornithological or herpetological work has previously been 				conducted on this massif. CIRAD have conducted a forestry inventory 			along both the Ni and the Ouinné (Godrie and Narboni 1993).

Ornithology		dfh = 51.5; nfh = 97; dmnh = 242; nmnh = 568; tree whacking = 46 h.

Herpetology		dfh = 8; nfh = 5; trap nights = 0;

Bird summary		30 species, of which 3 Threatened including Aegotheles savesi.

Reptile summary	geckos, 2 species; skinks, 3 species.

CPI score		8.628; rank 6.

Survey team		JE, II, YL, BS, JT, JW





Introduction

The Massif de Kouakoué is a largely unexplored ultrabasic massif of humid forest and maquis. No previous biological surveys had been conducted in these forests, but important bird species such as Rhynochetos jubatus and Gymnomyza aubryana have been recorded from similar habitats in Province Sud so this area was a priority for research. In addition, this reserve has been proposed as a World Heritage Site by the ASNNC (J-L d’Auzon in litt. 1998). Part of the Ni valley holds important undisturbed populations of Agathis lanceolata, and this was one of the primary reasons for its recognition as a possible World Heritage Site. Project Diadema was asked by the Comité de l’Environnement de la Province Sud (DRN in litt. 1998) to conduct faunal surveys in the area.





Site Description

Mont Ouin and Mont Dzumac lie to the south-west of Kouakoué, from which drain the Rivière Ni and the Rivière Ouinné respectively. The Ni curves around the eastern flanks of the massif, whereas the Ouinné drains the south and west, both rivers entering the sea on the largely uninhabitated coastline which borders the massif to the north. Kouakoué consists of a nested complex of ridges running down from a central ridgeline which encompasses the two peaks, Kouakoué (1501 m) and Mé Ghi (1042 m). 



The study site was located in the upper reaches of the Ni, accessible via a logging track from Dumbéa. Clearly, only a very small proportion of the total 7,500 ha of the reserve were covered during this survey. The area is very steep and difficult to traverse by foot. A brief botanical description of the site was provided by B. Suprin (DRN). Mean tree dbh was 35 cm, with a maximum of 60 cm (and 100 cm for Agathis spp.). The canopy rarely exceeded 20 m, and was dominated by Nothofagus aequilateralis, N. codonandra and Agathis ovata; emergents included Agathis lanceolata and Araucaria subuluta, and above 800 m, Araucaria montana. Other gymnosperms at the site include Retrophyllum comptonii, Podocarpus sylvestris and Falcatifolium taxoides. Palms were numerous in the understorey and sub-canopy, with just two species: Actinokentia divaricata and Basselinia pancheri. In addition, riverine forest held Bureauvella wakere, Calophyllum neocaledonicum, Archidendropsis granulosa, Elaeocarpus sp., Sparatosuce dioica, Cryptocaria sp. and Schefflera gabriellae.



Biological importance

This reserve is one of the most important areas in New Caledonia for the conservation of endemic fauna. Aegotheles savesi, not seen for 118 years, was recorded in the forests of the Ni during fieldwork. Hence the Ni is the only known site for this extremely rare endemic bird. In addition, a good population of G. aubryana was found in these forests. Amongst the bats, Nyctophilus sp. was captured at the site, a species only known from its type specimens collected on Mont. Koghi in 1991.



Birds.		Aegotheles savesi was recorded once during fieldwork at this site, representing its rediscovery after 118 years. Therefore the Ni-Kouakoué reserve is the only known site for this apparently extremely rare endemic. This alone justifies the forest’s reserve status. In total 30 bird species were recorded, including three classified as Threatened (Collar et al. 1994) - A. savesi (rare), G. aubryana (uncommon) and D. goliath (uncommon). These forests appear important for G. aubryana, this elusive species being recorded in several different areas of the valley. Other species of interest at the site included Accipiter haplochrous and Pterodroma rostrata.



Reptiles.	Two species of gecko and four skinks were recorded during surveys, all of which are endemic to New Caledonia. One gecko, Rhacodactylus auriculatus is known from scattered localities in the south of the island; the other is a form of Bavayia sauvagii but awaits a full taxonomic examination (Sadlier in litt. 1999). Amongst the skinks recorded, Sigaloseps deplanchei is restricted to southern ultrabasic forests. 



Bats.		One individual of Nyctophilus sp. was captured in mist-nets in the forests of the Ni, and medium sized microchiropterans observed every night of fieldwork which were probably this species. If so, this represents the largest known population of this endemic bat species. The only previous records are of the type specimens collected on Mont Koghi in 1991 (Flannery 1995). Pteropus ornatus was fairly common at the site, with 3-6 individuals recorded each evening over the forest.



Threats

The remoteness of the site undoubtedly affords it some natural protection. Some introduced mammals and hunting pose problems for several threatened birds.



Introduced mammals such as rats may threaten hole nesting birds, particularly A. savesi. This may partly explain its rarity in New Caledonia. Prints of dogs and pigs were found on dirt roads inside the reserve. Dogs in particular threaten the population of R. jubatus which have been reported from other parts of the reserve (Godrie and Narboni 1993). Pterodroma petrels are likely to be particularly threatened by the pigs; pigs are known to eat adults, young and eggs of Pterodroma petrels on other islands in the Pacific (e.g. Muller and Mullete 1985). Rats (both R. norvegicus and R. exulans) were captured inside humid forest. These may also threaten Pterodroma petrel nests.



There is evidence of hunting in the reserve, including cartridges and cooking fires. In addition, the word “chasse” has been removed from the phrase “Interdit - toute action de chasse”  on the reserve sign which defines the edge of this protected area on the logging track. The main prey species are probably D. goliath and Pteropus bats.



Selective logging in the past has caused limited damage to the forest, especially close to the road. As a result few Agathis lanceolata remain in these areas.



The remoteness of the upper Ni valley from savanna habitat means that bush fires are not an obvious threat to this reserve, and there are few clear routes for the introduction of the ant Wasmannia auropunctata.



Recommendations

Further surveys are required to ascertain the conservation status and distribution of A. savesi and R. jubatus in the reserve. The reserve requires greater national recognition for its extraordinary faunal values.



Research and monitoring: biological surveys are required to cover more of this large reserve, primarily to ascertain the status and distribution of A. savesi and R. jubatus on the massif. Virtually nothing is known about A. savesi and this remains a very high research priority in New Caledonian ornithology: the threats facing this species must be calculated and prevented.

Further logging is unlikely but should be prevented at all costs to preserve one of the last pristine stands of A. lanceolata in New Caledonia.

Further research will be useful to complete the herpetological inventory.

Reserve signposts should delimit the boundary of the reserve more effectively. In particular, the damaged sign post should be repaired in order to clarify the hunting status of the reserve.

Care must be taken to prevent the introduction of Wasmannia auropunctata into the forest. 

The immense faunal value of this reserve requires greater acknowledgement within the New Caledonian and international conservation and political community. For example,      a raise in conservation status to Réserve Naturelle Integrale or as a World Heritage Site.



Preliminary Faunal Inventories





Birds

�Status�Altitude (m)�Habitat�r-r?��Procellariidae������Pterodroma rostrata trouessarti�FC�850�-���Accipitridae������Accipiter haplochrous�FC�600-800�F�(��Columbidae������Columba vitiensis hypoenochroa�R�600-800�F���Ducula goliath�UC�600-800�F�(��Psittacidae������Cyanoramphus novaezelandiae saisseti�FC�600-800�F���Cuculidae������Cacomantis p. pyrrophanus�C�600-900�F���Chrysococcyx lucidus layardi�UC�600-800�F���Aegothelidae������Aegotheles savesi�R�800�F�(��Apodidae������Collocalia esculenta uropygialis�FC�600-800�F,E���C. spodopygia leucopygia�C�600-800�F,E���Pardalotidae������Gerygone f. flavolateralis�C�600-850�F�(��Meliphagidae������Philemon diemenensis�R�600-850�F�(��Phylidonyris undulata�VC�600-850�F,E,M�(��Myzomela caledonica�C�600-850�F�(��Gymnomyza aubryana�UC�600-850�F�(��Petroicidae������Eopsaltria flaviventris�FC�600-850�F�(��Pachycephalidae������Pachycephala caledonica�C�600-850�F�(��P. rufiventris xanthetraea�R�750-800�M,E���Clytorhynchus p.pachycephaloides�UC�750-850�F�(��Dicruridae������Myiagra c. caledonica�UC�600-850�F�(��Rhipidura fuliginosa bulgeri�C�600-850�F,E���R. spilodera verreauxi�R�600-850�F�(��Campephagidae������Coracina analis�C�600-850�F�(��C. c. caledonica�UC�600-850�F�(��Lalage leucopyga montrosieri�FC�600-850�F�(��Artamidae������Artamus leucorhynchus melanoleucos�R�600-850�F,E���Corvidae������Corvus moneduloides�UC�600-850�F�(��Passeridae������Erythrura psittacea�R�600-850�F�(��Zosteropidae������Zosterops xanthochroa�C�600-850�F�(��Sturnidae������Aplonis s. striatus�UC�600-850�F,E�(��

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia sauvagii�FC�700-850�Tree trunks, leaves of understorey vegetation��Rhacodactylus auriculatus�1 ind.�800�Spotlighted crossing logging track at night��Scincidae�����Caledoniscincus atropunctatus�UC�700-850�Forest floor��C. austrocaledonicus�UC�700-850�Along logging tracks��Sigaloseps deplanchei�1 ind.�800�Under a rock in a dry riverbed��Tropidoscincus rohssi�UC�700-850�Juveniles on tracks; adults inside forest and under rocks along streams��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r?: restricted-range species? (Stattersfield et al. 1998).



�

Néoua



Region and location	Province Nord; Néoua is the tribe holding customary rights to large 			areas of forest in this area, which is better known as the Bokoua massif.

Coordinates		Basecamp at: 165_36’E, 21_27’S.

Habitats		Humid forest, savanna and maquis.

Area			Undefined system of humid forest on the Massif de Bokoua.

Altitude		Fieldwork between 200 and 750 m.

Access			Néoua can be reached from both Bourail and Houailou; humid forest is 			accessed via a track which goes south-east in the direction of Bourail. 

Dates of survey	10 days: 5-14 September 1998.

Precipitation		2,000 mm pa

Days with rain		2

Previous studies	Hunt (1992) completed R. jubatus surveys on Mt. Jéjéhari, Mt. Ori and 			Mt. Menazi; Cornu and Narboni (1993) completed a forest inventory on 			the massif; Maruia/CI (1998) completed biodiversity and social surveys 			on the massif.

Ornithology		dfh =110.5; nfh =12; dmnh = 1656; nmnh =2441;

Herpetology		dfh =23; nfh =10; trap nights = 0.

Bird summary		42 species, of which 4 Threatened.

Reptile summary	Geckos, 4 species; skinks, 7 species.

CPI score		13.272; rank 4.

Survey team		JE, SG, II, JJ, AW, JW (SG is Simone Gouemeau, AW is Alexandre 			Wéri, both from Néoua tribe)





Introduction

The Massif de Bokoua is an area of mid-altitude humid forest situated in the centre of Grande Terre, about 15 km from Houailou on the east coast. The tribe of Néoua hold customary rights to some of this massif. It was chosen for study for several reasons. It is the largest area of contiguous mid-altitude humid forest in Province Nord, suggesting it may be of significant conservation importance. The surveys of Maruia/CI (1998) in part of the massif found the forests to have the greatest diversity of birds and resulted in the discovery of two new species of lizard (Sadlier et al. 1998; Bauer et al. 1998). There are also anecdotal reports of Charmosyna diadema from this area (S. Blancher verbally 1998; J. Morel verbally 1998). Surveys were carried out in a different area of forest from that of Maruia/CI (1998), in order to provide more extensive data for the rest of the massif and particularly to determine the distribution of Rhynochetos jubatus in this area.



In 1988, the tribe of Néoua made a demand for an area of 1,865 ha on the Massif de Bokoua to be designated  as a Réserve Spéciale de Faune. However this demand was refused; the future status of the area yet to be resolved.



Site description

The Massif de Bokoua stretches from the Col des Roussettes to Mont Menazi and is the largest contiguous area of mid-altitude forest in Province Nord, and this alone gives it great conservation importance. The massif covers an area north-east of the main mountain chain dissecting Grande Terre,  with the peaks of Me Adéo and Mé Ixaburu on its southern and western flanks. The massif comprises a wide altitudinal range, from 180m to to the summit of Me Adéo at 1097 m. However only the area between 200-800 m is well covered with humid forest. Forests in the central part of the massif between 450 and 600 m asl were exploited for forestry in the early 1980s. This selective logging has disturbed the forest but the canopy remains intact. Pastures (previously for cattle) and Melaleuca savannas dominate near to Néoua and alongside the track leading over the Mé Adéo - Mé Ixaburu ridge towards Bourail. Areas of ultrabasic and sedimentary rocks meet in this area south-east of Néoua, and an area of maquis between 600 and 850 m asl exists along these ridges (Maruia/CI 1998). 



Basecamp was made in the upper reaches of the Wâ Potai river beside an old hunting cabin. The immediate vicinity is a mix of humid forest and Melaleuca savanna, and a disused corral is found beside the river. There is a large area of undisturbed humid forest to the north of this camp, in the valleys between Mé Ixaburu and Nénömé. Most surveys were conducted in this area, where three different sub-camps were made to facilitate work. The canopy rarely rarely exceeds 25 m, and the understorey is relatively open at these altitudes. Some areas appear to be more open as a result of foraging by introduced pigs and deer. The terrain varies across the site from relatively flat in the large river valleys to very steep on the ascent of surrounding ridges. 



Biological importance

Néoua is one of the most important sites for biodiversity conservation in Province Nord. The presence of R. jubatus, Eunymphicus cornutus and several reptiles of very restricted range give it high faunal values. It also comprises intact humid forest at lower altitudes than most other sites in the Province.



Birds.		There are important populations of R. jubatus on this massif. These surveys, combined with those of Maruia/CI (1998) show that this species is distributed, at relatively low density, across most of the massif. Further surveys are required, but this area may prove to hold as many R. jubatus as the Pouaïlatimbe area (24 R. jubatus; Hunt 1992) which Hunt regards as the most important site for the conservation of this species in Province Nord. The site held more bird species than any other visited in Grande Terre; in total, 42 species of bird were recorded. However this high diversity is partly due to non-forest taxa and it has little conservation significance. Four of the species are considered Threatened by Collar et al. (1994): Ducula goliath (common), Drepanoptila holosericea (common), R. jubatus (uncommon) and E. cornutus (rare). 



Reptiles.	A total of four species of gecko and seven species of skink were recorded during surveys. Amongst the geckos, Bavayia nov. sp. Néoua (discovered during Maruia/CI 1998) was fairly common in the understorey of closed forest. In addition, one individual of Bavayia montana was found; this species was previously thought restricted to the north-east ranges and Aoupinié (Sadlier 1987; Maruia/CI 1998). Skinks of interest included Nannoscincus gracilis,  which occurs mainly in the rainforest regions of the central region of mainland New Caledonia (Sadlier 1987). In addition, individuals of Caledoniscincus cf. orestes were uncommon at the site. C. orestes is restricted to the north-east ranges (Sadlier 1987). C. cf orestes may represent a major extension in range, or a new species in this genus which is under taxonomic review (Sadlier in prep.). 



Bats.		Pteropus ornatus was fairly common at the site, with 2-4 individuals observed over the forest each evening. Three individuals of Pteropus cf vetulus were caught in mist-nets; one individual was taken as a specimen and is awaiting analysis in the AM (Sydney). 



Threats

The faunal biodiversity of the Massif de Bokoua is threatened by introduced species such as pigs, deer, dogs, rats and fire ants. Dogs used in hunting are a particular threat to R. jubatus in the area.



Introduced species appear to be a major threat to the conservation value of this forested area. Fire ants Wasmannia auropunctata are common in the savannas and pastures. They have also infested some areas of forest adjacent to savanna. The extent of their spread through the rest of region is unknown, but they were not recorded in the primary forests of the Wâ âjaa and Pè Ayaa river valleys. Pigs were regularly seen at the site, and traces of deer were also recorded. Members of the tribe reported that both pigs and deer had become much more common in the past 30 years. Cattle are grazed in savannas and pastures adjacent to humid forest by a farmer from Bourail; these cattle also enter humid forest and are probably responsible for some unknown level of disturbance to the forest understorey.



The understorey of forest in many areas has clearly suffered from the grazing actions of these introduced mammals, and some areas are denuded of seedlings and leaf litter. The presence of R. jubatus in this area is surprising given the abundance of introduced mammals. Dogs were not observed in the forest, although they are common in nearby tribes and used in hunting. Pterodroma petrels are likely to be particularly threatened by the high densities of pigs; pigs are known to eat adults, young and eggs of Pterodroma petrels on other islands in the Pacific (e.g. Muller and Mullete 1985). Rats (both R. norvegicus and R. exulans) were captured inside humid forest These may threaten Pterodroma petrels and E. cornutus which also nests in the ground. 



Hunting is largely restricted to members of the nearby tribes, although there are still occasional hunters who enter the area from Bourail (A. Weiri verbally 1998). Pigs, deer. D. goliath, D. holosericea (rarely), Columba vitiensis and Pteropus spp. are all hunted. Hunting by members of the tribe may prove to be sustainable since it remains at relatively low intensity. The main threats from hunting come from the use of dogs which may incidentally predate R. jubatus whilst being used in the pursuit of pigs and deer. D. goliath remains common at the site; Pteropus bats, which are also hunted, may be under greater threat as a result of hunting practices. However it is difficult to determine those responsible for the destruction of entire roosts for commercial purposes. 



The effects of a recent fire were evident in the areas of maquis above 500 m asl, although the cause of this was unknown. Fire is frequently set by members of Néoua tribe in the lower savanna areas. Fire has undoubtedly destroyed humid forest at the site in the past. Fire may continue to destroy isolated pockets of forest and also degrade the edge of larger blocks of humid forest, however the dynamics of this process are little known. Fire is a threat to the Bokoua forests as it is to all other areas of Grande Terre where Melaleuca savanna and humid forest are in contact.



Logging has occurred on the massif. The area of forest which was logged by SEFCO-bis in 1980-1985 was not visited; hence the state of this forest is not known. Reports suggest (e.g. Maruia/CI 1998) that the selective logging practices have not seriously altered forest structure in much of the exploited area. Further logging is not planned.



Recommendations

Further surveys are required to determine the total population of R. jubatus at this site.

Further surveys are required to determine if G. aubryana is present at this site, and to assess the population of E. cornutus.

Research and monitoring is required to assess the population trends of introduced species such as pigs, deer, dogs, cats, rats and especially fire ants Wasmannia sp. A combination of field surveys and interviews (as in DDRP 1998) would prove most valuable.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. 

Hunting of introduced species such as pigs and deer should be encouraged. This would aid in controlling the populations of these alien mammals and also reduce pressure on endemic fauna such as D. goliath and P. ornatus.

Bush fires should be monitored in the area to assess the damage to humid forest. The DDRP have already made important steps to achieve this.

A new system of reserve functioning is required in this area, as recommended in CI/Maruia (1998) to reconcile conservation requirements with the development needs of local communities.

The reserve recommended by Maruia/CI (1998) could be valuably extended to include the area covered during the present survey. This would be especially valuable to protect R. jubatus in this area.





Preliminary faunal inventories



R. jubatus at Néoua

Date and locality�basecamp�Wa Ajaa�Wa Poowi 1�Wa Poowi  2�New              R. jubatus��6/9�3m�-�-�-�3��7/9�0�-�-�-���8/9�0�-�-�-���9/9�0�-�-�-���10/9�1c�-�0�-�1��11/9�0�-�-�0���12/9�0�3 seen�-�-�3��13/9�0�2m�-�-�0��Total�����7��

Key: m = male heard; c = couple heard; - = no survey made;  seen = individuals seen





Birds

�Status�Altitude (m)�Habitat�r-r?��Anatidae������Anas superciliosa pelewensis�UC (1 ind.)�350�R���Procellariidae������Pterodroma rostrata trouessarti�reported�����Ardeidae������Nycticorax c. caledonicus�R�370�R���Accipitridae������Milvus sphenurus�R�400�S���Circus a. approximans�R�700�F,M���Accipiter haplochrous�UC�300-500�F,S�(��Rhynochetidae������Rhynochetos jubatus�UC�300-400�F�(��Columbidae������Columba vitiensis hypoenochroa�FC�300-400�F���Chalcophaps indica chrysochlora�FC�300-400�F,E���Drepanoptila holosericea�VC�300-400�E,F�(��Ducula goliath�C�300-700�F�(��Psittacidae������Cyanoramphus novaezelandiae saisseti�FC�300-400�F,E,S���Trichoglossus haematodus deplanchei�C�300-400�F,E,S���Eunymphicus  cornutus�R�300-400�F,E�(��Cuculidae������Cacomantis p. pyrrophanus�FC�300-400�F���Chrysococcyx lucidus layardi�FC�300-400�F���Apodidae������Collocalia esculenta uropygialis�C�300-400�E,S���C. spodopygia leucopygia�FC�300-400�E,S,F���Alcedinidae������Halcyon sancta canacorum�C�300-400�E,S���Pardalotidae������Gerygone f. flavolateralis�C�300-400�F�(��Meliphagidae������Philemon diemenensis�C�300-400�F,E�(��Lichmera i. incana�C�300-400�S�(��Phylidonyris undulata�UC�300-400�S,E�(��Myzomela caledonica�UC�300-400�F,S�(��Petroicidae������Eopsaltria flaviventris�C�300-400�F�(��Pachycephalidae������Pachycephala caledonica�C�300-400�F�(��P. rufiventris xanthetraea�C�300-400�E,S���Clytorhynchus p.pachycephaloides�FC�300-400�F�(��Dicruridae������Myiagra c. caledonica�C�300-400�F�(��Rhipidura fuliginosa bulgeri�VC�300-400�F,E,S���R. spilodera verreauxi�C�300-400�F�(��Campephagidae������Coracina. c. caledonica�C�300-400�E,S,F�(��Lalage leucopyga montrosieri�FC�300-400�F,S�(��Artamidae������Artamus leucorhynchus melanoleucos�C�300-400�S���Corvidae������Corvus moneduloides�C�300-400�F�(��Passeridae������Erythrura psittacea�UC�300-400�F,S,M�(��Sylvidae������Megalurulus mariei�R�300-400�S�(��Zosteropidae������Zosterops lateralis griseonota�F�300-400�E,S���Z. xanthochroa�VC�300-400�F,E,S�(��Sturnidae������Aplonis s. striatus�VC�300-400�S,E�(��



Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia sauvagii�C�400-600�tree trunks, leaves of understorey vegtation (night)��B. cyclura�2 ind.�500�sheltering under fallen log (day)

tree trunk (night)��B. montana�1 ind.�500�leaves of understorey shrub (night)��B. nov. sp.�FC�400-500�Tree trunks, twigs of understorey shrubs(night)��Scincidae�����Caledoniscincus atropunctatus�UC�400�humid forest��C. austrocaledonicus�C�<600�savanna, forest edge, tree-fall gaps��C.cf orestes�UC�400-600�humid forest��Lioscincus nigrofasciolatum�1 ind.�400�on niaouli trunk in savanna/forest mosaic��Marmorosphax tricolor�C�400-600�under fallen logs and rocks in humid forest��Nannoscincus gracilis�C�400-600�under fallen logs and rocks, in decomposing wood��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual; X = recorded.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r? = restricted range species?



�Tchamba



This was surveyed with the help of Tchamba tribe, but research was conducted in the headwaters of both the Tchamba and Néuni rivers.



Region and location	Province Nord; the Tchamba river enters the sea near to Poindimié on 			the east coast.

Coordinates		Basecamp at 165_14’ E,  21_00’ S

Habitats		Humid forest, Pinus plantation and savanna.

Area			Undefined system of contiguous forest in Tchamba / Néuni / Amoa 				river valleys.

Altitude		Fieldwork between 200 and 616 m.

Access			The forestry track from Tchamba tribe leads to Terre Rouge and over 			into the watershed of the Néuni. 

Dates of survey	7 days: 18-24 July 1998.

Precipitation		2,500 mm pa

Days with rain		1

Previous studies	Observations of Yves and Daniel Létocart; brief surveys of Olivier 				Robinet in 1996 (Robinet verbally 1998). 

Ornithology		dfh = 89; nfh = 5.5; dmnh =1513; nmnh = 250;

Herpetology		dfh = 13; nfh =4.5; trap nights = 36.

Bird summary		31 species, of which 4 Threatened.

Reptile summary	Geckos, 1 species; skinks, 6 species.

CPI score		13.365; rank 3.

Survey team		GA (DRN), JE, II, JJ, RK, YL (DRN), PP, JW





Introduction

The forested headwaters of the Rivière Tchamba and Néuni were chosen for study for several reasons. Primarily, this important area of mid-altitude humid forest on the central mountain chain had never been formally surveyed for birds and reptiles. In addition to this, anecdotal reports of D. Létocart (Y. Létocart verbally 1998) suggested that Aegotheles savesi may still survive in this area. D. Létocart reports to have found the dead individual of a bird which resembled an Aegotheles sp. in the 1950s; however the identification was made 30 years after having seen this specimen. The bird was found on the property of La Creuse, between a coffee plantation and the edge of humid forest. Furthermore, in 1996, D. Létocart believes he heard calls similar to those of Aegotheles cristatus (the Australian species) in a small clearing within humid forest in the headwaters of the Rivière Néuni. The call of A. savesi still remains unknown.





Site description

Humid forest is found in the headwaters of the river valleys in this area; regions further down the valleys are now covered in Melaleuca savanna, plantations of Pinus caribea and open pasture for cattle. The customary rights to the forests belong to the tribes of Tchamba and Amoa.



There has been some intensive but localised forestry exploitation in the humid forest of the upper Tchamba and Néuni. A forestry track rises north from the Tchamba settlement (165_17’ E, 21_02’ S) up the small valley of the Nèpwé Warú and then climbs the ridge intersecting the tributaries Nauda and Unümwa towards Terre Rouge (a small clearing) where there is a stand of Pinus caribea and a view down the Tchamba valley to the sea. This is the watershed between the Tchamba and the Néuni. From here the track descends into a catchment basin of the Néuni. 



Camp was made beside a disused logging hut on this track, in an area of selectively logged forest which borders a small plantation of Pinus caribea and a patch of dense Melaleuca savanna. This savanna is the result of a localised fire, and is regenerating back to humid forest (Y. Létocart and P. Poinri verbally 1998). The logging track continues down through the catchment basin, entering less disturbed forest in the lower reaches of the Néuni and the upper reaches of the Rivière Tipwadabwé which descends to join the Rivière Amoa near to Ste. Thérèse Pwêrêîrîwê. A sub-camp was also made in the lower reaches of the Néuni in this less disturbed forest. The terrain is quite steep near to higher ridges, but rather flat in many areas of the Néuni catchment. Canopy height rarely exceeded 20 m in all areas. The understorey was relatively open, allowing access by foot without serious trail cutting. Some areas have been further opened up by the action of inroduced pigs and deer, and the edges of some streams have been turned over to create banks of loose mud.



Biological importance

Tchamba is most important for its population of Rhynochetos jubatus. However four, possibly five, other Threatened bird species are also known from this area. Amongst reptiles, one skink of  restricted distribution was found relatively common.



Birds.		An important population of R. jubatus still exists at this site. There are very few populations of R. jubatus in Province Nord, so this represents a very important biodiversity asset for the site. According to Y. Létocart, this population appears to have grown since the 1960s. A total of 31 bird species were recorded here, of which four are Threatened (Collar et al. 1994): Ducula goliath (common), Drepanoptila holosericea (common), R. jubatus (uncommon) and Eunymphicus cornutus (reported). E. cornutus was reported by tribe members, and has been recorded breeding in the upper Tchamba (O. Robinet verbally 1998). In addition, Gymnomyza aubryana was also accurately described by some tribe members. Other birds of interest recorded here include Accipiter haplochrous and Pterodroma rostrata tahitica, the latter of which was known to breed in the forest by members of the Tchamba tribe.



Reptiles.	One gecko and six species of skink were recorded at this site. One skink, Nannoscincus greeri, is of restricted distribution, known only from two sites on the central and north-eastern coasts of Grande Terre (Sadlier 1987). It was recently recorded from near Ouaté (Maruia/CI 1998).



Bats.		Pteropus ornatus was fairly common in both disturbed and primary forest at this site. However tribe members describe two other flying fox species in the area: a small, black, thick furred species which may be Pteropus vetulus; and another small species which has a long tail, and this may in fact refer to Notopteris neocaledonicus - a rare species only known from caves in north-east Grande Terre.



Threats

Introduced species are the greatest threat to the faunal biodiversity of this area. Pigs, deer, dogs and fire ants are rife in many areas of the forest.



Introduced species appear to be a major threat to the conservation value of this forested area. Fire ants Wasmannia auropunctata are common in the savannas and Pinus plantations throughout the Tchamba valley. They have also infested areas of disturbed forest  near to the plantations of Pinus close to where basecamp was made. The extent of their spread through the rest of region is unknown, but were not recorded in the less disturbed forest of the lower Néuni. In the upper Tchamba and Néuni, the effects of pigs and deer were more evident than in any other site visited in New Caledonia. These introduced mammals were also regularly seen at the site, although deer appeared less common in the less disturbed forest of the lower Néuni. Members of the tribe reported that both pigs and deer had become much more common in the past 30 years, and this was confirmed by Y. Létocart. 



The understorey of forest in many areas has clearly suffered from the browsing behaviour of both these mammals, and some areas are denuded of seedlings and leaf litter. The banks of some streams, where pigs have foraged for worms, have been degraded into thick mud. The presence of R. jubatus in this area is surprising given the abundance of introduced mammals. Dogs were not observed in the forest, although they are common in nearby tribes and used in hunting. Pterodroma petrels are likely to be particularly threatened by the high densities of pigs; pigs are known to eat adults, young and eggs of Pterodroma petrels on other islands in the Pacific (e.g. Muller and Mullete 1985). Rats are also known from this forest: R. norvegicus was seen several times at night in both disturbed and primary humid forest. These may threaten Pterodroma petrels and E. cornutus which also nests in the ground.



Hunting is relatively frequent in the forest. The main targets are D. goliath, Pteropus spp., pigs and deer. D. goliath remains common in both disturbed and primary areas of forest. Only Pteropus ornatus was observed at the site, but other species appear to exist, however rare. The greatest cause of their demise at Tchamba, like other areas of Grande Terre, is claimed to be the destruction of entire roosts by non-tribe members for commercial purposes. Pigs and deer are very common and hunting pressure does not seem to be sufficient to control their numbers.



The history of logging at the site has degraded areas of the forest in this area. However none of the Threatened bird species appear to have suffered as a result of these activities. The effects on the reptile fauna are relatively unknown.



Fire has undoubtedly destroyed humid forest in the Tchamba valley; areas of gully humid forest exist along small streams in the valley, probably evidence of where fires have not been able to reach. Fire may continue to destroy these isolated pockets of and also degrade the edge of larger blocks of humid forest, however the dynamics of this process are little known. Fire is a threat to Tchamba forest as it is to all other areas of Grande Terre where Melaleuca savanna and humid forest are in contact.



Recommendations

Further surveys are required to determine the total population of R. jubatus at this site.

Further surveys are required to determine if G. aubryana is present at this site, and to understand more fully the importance of the forests for the breeding of E. cornutus.

Research and monitoring is required to assess the population trends of introduced species such as pigs, deer, dogs, cats, rats and especially fire ants Wasmannia sp. A combination of field surveys and interviews (as in DDRP 1998) would prove most valuable.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. 

Hunting of introduced species such as pigs and deer should be encouraged. This would aid in controlling the populations of these alien mammals and also reduce pressure on endemic fauna such as D. goliath and P. ornatus.

Bush fires should be monitored in the area to assess the damage to humid forest. The DDRP have already made important steps to achieve this but are limited by funds.

A new system of reserve functioning is required in this area, as recommended in CI/Maruia (1998) to reconcile conservation requirements with the development needs of local communities.





Preliminary faunal inventories



R. jubatus recorded at Tchamba

Tchamba

�19/07�20/07�21/07�22/07�23/07�24/07�Total��Terre Rouge (600 m)�-�3c, 2m�-�-�-�2m���Upper Néuni (340 m)�1m�1c, 1m�0�1c, 3m�1c�0���Lower Néuni (220 m)�-�-�0�0 �-�-���New R. jubatus�1�10�0�2�0�0�13��In addition to the 13 individuals recorded suring surveys, an additional four were reliably reported from an unsurveyed area of the forest (P. Poinri verbally 1998). Total minimum population: 13+4=17.

Key

m = male heard; f = female heard; c = couple heard; - = no survey made.



Birds

�Status�Altitude (m)�Habitat�r-r?��Procellariidae������Pterodroma rostrata trouessarti�UC�����Accipitridae������Milvus sphenurus�R�400�E���Accipiter fasciatus�R�550�E���A. haplochrous�FC�200-600�F�(��Rhynochetidae������Rhynochetos jubatus�UC�400-600�F�(��Columbidae������Columba vitiensis hypoenochroa�R�600�F���Chalcophaps indica chrysochlora�FC�300-600�F���Drepanoptila holosericea�C�200-600�F�(��Ducula goliath�C�200-600�F�(��Psittacidae������Trichoglossus haematodus deplanchei�UC�200-600�F,E���Eunymphicus  cornutus�reported���(��Cuculidae������Chrysococcyx lucidus layardi�FC�200-600�F���Apodidae������Collocalia esculenta uropygialis�FC�200-600�F,E���Pardalotidae������Gerygone f. flavolateralis�C�300-600�F�(��Meliphagidae������Philemon diemenensis�C�300-600�F,E�(��Phylidonyris undulata�FC�300-600�E,F�(��Myzomela caledonica�VC�200-600�F,E�(��Petroicidae������Eopsaltria flaviventris�R�300-400�F�(��Pachycephalidae������Pachycephala caledonica�C�200-600�F�(��P. rufiventris xanthetraea�UC�200-600�R,E���Clytorhynchus p.pachycephaloides�UC�300-600�F�(��Dicruridae������Myiagra c. caledonica�FC�200-600�F�(��Rhipidura fuliginosa bulgeri�C�200-600�E,R,F���R. spilodera verreauxi�UC�300-600�F�(��Campephagidae������Coracina analis�R�250�F�(��C. c. caledonica�C�200-600�F,E�(��Lalage leucopyga montrosieri�UC�200-600�F,E�(��Corvidae������Corvus moneduloides�VC�200-600�F,E�(��Passeridae������Erythrura psittacea�R�400-600�E,F�(��Zosteropidae������Z. xanthochroa�C�200-600�F,E�(��Sturnidae������Aplonis s. striatus�C�200-600�E,F�(��

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia sauvagii�C�300-400�sheltering under fallen logs and stones (day)��Scincidae�����Caledoniscincus atropunctatus�U�<600�humid forest��C. austrocaledonicus�C�<600�savanna, forest edge, tree-fall gaps��C. festivus�6 ind.�325�sheltering under corrugated iron, humid forest��Lioscincus nigrofasciolatum�C�325-520�sunlit bare tree-trunks in forest��Marmorosphax tricolor�C�500-600�among rocks on dry streambeds��Nannoscincus greeri�3 ind.�300-600�among rocks, humid forest egde��Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual; X = recorded.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r? = restricted range species?

�Tiakan



Region and location	Province Nord; a small coastal settlement between Poindimié and 				Ponérihouen on the east coast.

Coordinates		Basecamp at: 165_24’E, 21_02’S

Habitats		Savanna, degraded mangrove, wetland and coconut plantations.

Altitude		Fieldwork on the coast, between 0 and 30 m.

Access			Tiakan is found on the main east coast road (RPN 3).

Dates of survey	4 days: 26-29 July 1998.

Precipitation		2,500 mm pa

Days with rain		None

Previous studies	None

Ornithology		dfh = 22; nfh =13; dmnh =1543; nmnh =814.

Herpetology		dfh =1.5; nfh =5.5; trap nights = 0.

Bird summary		30 species, of which none Threatened.

Reptile summary	Geckos, 4 species; skinks, 2 species.

CPI score		Not evaluated as a forest site.

Survey team		JE, II,  JJ, RK, SV, JW



Introduction

This small wetland site was chosen for a short survey due to a convincing description of a large rail given by a member of Tiakan tribe. This bird may have been Gallirallus lafresnayanus. O. Robinet had previously shown pictures of G. lafresnayanus to members of this tribe (Robinet verbally 1998). However apart from this, it was clear that the site possessed poor potential for biodiversity due to the degraded and altered nature of local habitats.



Site Description

The village of Tiakan and its surroundings consist of a mosaic of Melaleuca savanna, coconut plantations, small areas of wetland and the littoral zone. There are several small ponds and marshes which are situated alongside the provincial road (RPN3) between Poindimié and Ponérihouen. The largest of these wetland areas did not exceed 3 ha, and most were about 0.5 ha. Reeds cover most of these wetlands to a height of 3-4 m; the water level in the main marsh studied was 0.3 - 1.0 m during the period of study. These marshes are usually burnt each year in November.



Biological Importance

Tiakan has little biological importance for the conservation of fauna in New Caledonia.



Birds.		A total of 30 bird species were recorded at this site, but none of these are classified as Threatened (Collar et al. 1994). They are mostly species which are well adapted to anthropogenic environments. In the marsh, one individual of Porzana tabuensis tabuensis was captured. This rail, widespread in other countries such as Australia, is only known from part of the east coast of New Caledonia (Hannecart and Létocart 1983). 



Reptiles.	Four species of gecko and two species of skink were recorded at this site. Three of the geckos are of widespread species found in many Pacific islands. One (Bavayia sauvagii) is endemic to Grande Terre.



Bats.		Three species of Pteropus were recorded at this site in Ficus trees, mangrove and old coconut plantations. Pteropus ornatus was fairly common in all habitats, so the species appears to adapt well to habitat change. Pteropus tonganus was observed feeding in a large Ficus tree; this is one of few recent observations of this species in New Caledonia which is otherwise common and widespread in the Pacific. Pteropus vetulus was also observed in coconut plantations. A member of the tribe claimed that some calls belonged to a species of Pteropus with a tail, for which there was a local name. This may refer to Notopteris neocaledonicus, a rare species known only from caves in north-east Grande Terre.



Threats

Tiakan is a highly degraded site. Hunting of Pteropus bats and burning of the marsh areas are the only significant threats to faunal diversity in the area.



Hunting of Pteropus bats occurs in this area as in all other rural settlements in New Caledonia. The degree to which this is threatening the local Pteropus populations is difficult to quantify. However, hunting is known to have severely detrimental effects on these species in New Caledonia as a whole (e.g. Chardonnet and Lartiges 1993).



Introduced species including deer, dogs and fire ants are present in the savannas and mangroves. The possible effects of fire ants Wasmannia auropunctatus on Pteropus spp. is unknown. These introduced species may provide a  source population for further invasion of humid forest in the Tchamba area.



Recommendations

Further surveys are required to determine the populations of different Pteropus spp. in this area. In addition, the possible existence of Notopteris neocaledonicus requires investigation.



Preliminary faunal inventories



 Birds

�Status�Habitat�r-r?��Ardeidae�����Ardea sacra albolineata�FC�L���A. novaehollandiae nana�UC�L���Accipitridae�����Pandion haliaetus mevillensis�R�L���Accipiter haplochrous�R�-�(��Circus a. approximans�C�W,S���Milvus sphenurus�FC�W,S���Rallidae�����Porzana tabuensis tabuensis�UC�W���Gallirallus philippensis swindellsi�C�W���Porphyrio porphyrio caledonicus�C�W���Columbidae�����Columba vitiensis hypoenochroa�R�P���Psittacidae�����Trichoglossus haematodus deplanchei�UC�P���Tytonidae�����Tyto alba lifouensis�FC�P���Apodidae�����Collocalia esculenta uropygialis�C�S,W,P���C. spodopygia leucopygia�C�S,W,P���Alcedinidae�����Halcyon sancta canacorum�C�S,P���Pardalotidae�����Gerygone f. flavolateralis�C�S,P�(��Meliphagidae�����Lichmera i. incana�VC�S,P,W�(��Phylidonyris undulata�FC�S,P�(��Philemon diemenensis�FC�P�(��Pachycephalidae�����Pachycephala rufiventris xanthetraea�C�S,P,W���Dicruridae�����Myiagra c. caledonica�UC�P,S�(��Rhipidura fuliginosa bulgeri�C�S,P���Campephagidae�����Coracina. c. caledonica�FC�S,P�(��Artamidae�����Artamus leucorhynchus melanoleucos�C�S,P,W���Corvidae�����Corvus moneduloides�C�P�(��Passeridae�����Lonchura castaneothorax�VC�S,P,W���Estrilda astrild�C�S,P,W���Zosteropidae�����Zosterops lateralis griseonota�FC�W���Z. xanthochroa�C�S,P,W�(��Sturnidae�����Acridotheres tristis�VC�P���

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia sauvagii�1 ind.�0-20�sheltering under fallen log (day)��Lepidodactylus lugubris�3 ind�0-20�among fronds of coconut palms (day)��Nactus pelagicus�1 ind.�0�sheltering under fallen log in marsh (day)��Hemidactylus frenatus�C�0-20�walls of houses, near lights (night)��Scincidae�����Caledoniscincus austrocaledonicus�C�0-20�coconut plantation��Lioscincus nigrofasciolatum�1 ind.�10-20�coconut plantation��Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual; X = recorded.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna;           W = wetland.

r-r? = restricted range species?

�Mont Panié



Region and location	Province Nord, north-east ranges. Western slopes Mont Panié above 			the settlement of Haut Coulna.

Coordinates		Basecamp at: 165_45’E, 20_37’S

Habitats		Humid forest and savanna.

Area			Humid forest on north-east ranges exceeds 30,000 ha

Altitude		Fieldwork between 850 and 1,628 m asl.

Access			Western flanks of Mont Panié are accessed with the tribe of Haut 				Coulna.

Dates of survey	9 days: 13-21October 1998.

Precipitation		4,000 mm pa

Days with rain		None.

Previous studies	ORSTOM (1991); Stokes (1976) explored the west side; Ph. Morat, T. 			Jaffré and JM Veillon have conducted numerous botanical studies (see, 			e.g., Morat et al. 1984; Morat et al. 1981); Maruia/CI (1996) surveyed 			the east side; T. Flannery (1997) made brief surveys for bats.

Ornithology		dfh = 134.75; nfh = 20; dmnh = 42; nmnh = 42;

Herpetology		dfh = 40; nfh = 20; trap nights = 32

Bird summary		34 species, of which 3 Threatened.

Reptile summary	Geckos, 3 species; skinks, 7 species.

CPI score		1.588; rank 7.

Survey team		JE, IF, GT, II, JT, JW (GT is Gabriel Teimpouene)



Introduction

The north-east ranges were chosen for particular study during this project for a number of reasons. Primarily, this is the largest contiguous area of humid forest in Province Nord and has been little visited by biologists, due to their remoteness and the difficulties of access. The potential for important biodiversity discoveries in this remote massif was embellished with several reports of some endemic bird species not seen for over 80 years. The last confirmed record of Charmosyna diadema comes from Mont Ignambi, where it was collected by Sarasin (1913); the only specimen of Eurostopodus (mystacalis) exul was taken at Tao in Melaleuca woodland on the narrow coastal plain below Mont Panié (Macmillan 1941). In addition there are a number of unconfirmed reports of a large brown rail from these forested ranges, (see Stokes 1979; Balouet 1984), which may refer to Gallirallus lafresnayanus. There are also two specimens of Gymnomyza aubryana from Mont Panié in the MNHN (Paris), although further records of this species had not been published from Province Nord this century.



Very little previous herpetological work had been carried out on the north-east ranges. Mont Panié has received some attention, especially on the eastern slopes (see, Sadlier 1987; Bauer 1990) where several species were discovered endemic to the mountain or of very restricted distribution. However the true ranges of these species across the massif were relatively unknown. These include Bavayia montana, Bavayia ornata, Lioscincus steindachneri and Caledoniscincus orestes. The present study represents the first systematic faunal survey of the western flanks of Mont Panié.



Site Description

Mont Panié is the highest mountain on New Caledonia, with the summit at 1,628 m, and is found at the southern end of the north-east ranges. The Réserve Spéciale Botanique du Mont Panié was created in 1950, and harbours an important area of botanically distinct humid forest which exhibits altitudinal transitions in forest structure and diversity unparalleled in New Caledonia. Humid forest extends from about 300-400 m asl to the summit; yet below this altitude both on the coast and in the Ouaième valley, Melaleuca savannas dominate. These savannas may extend up ridges to c. 600 m asl, caused by the most extensive fires in the past. Humid forest is unbroken from c. 700 m asl to the summit, although forest structure varies greatly with altitude. The tree canopy stands at c. 25 m up to altitudes of c. 1,200 m asl, with a relatively open understorey (although large areas at these altitudes have also been opened up by pigs and deer). Above 1,200 m asl, the forest is much lower in stature with a denser understorey. There are stands of emergent Agathis montana at higher altitudes similar to those of Mont Colnett. The the summit of the mountain is a small, broad plateau which appears to have been opened up by the destructive activities of introduced mammals. 



From the tribe of Haut Coulna, a path crosses the Ouaième to rise over the first ridge in to the Wéwèc valley. From here the climb is steady but steep, entering humid forest at c. 600 m asl. At c. 800m, there is a more clearly defined path on a larger ridge which passes through Bwa Tean, Bwa Lanégat and Payolé before finally reaching the summit. Basecamp was made at 850 m asl just below Bwa Tean, with sub-camps set higher up at 1,200 and 1,400 m asl. The last water before the summit is found at 1,400 m asl where there is a small clearing with corrugated iron sheets; either side of this clearing two small streams occasionally hold water, depending on recent rain patterns.



Biological Importance

Mont Panié possesses the only known population of Gymnomyza aubryana in Province Nord. The Bavayia nov. sp. described from Mont Ignambi is known from here (Sadlier in litt. 1998); several other Bavayia species of very restricted range are also found in these forests.



Birds.		A total of 34 species of bird were recorded from Mont Panié, of which three are Threatened: Ducula goliath, Drepanoptila holosericea and Gymnomyza aubryana. The first two species are well distributed in Province Nord and the rest of Grande Terre; however the  observation of G. aubryana is confirmation that a population exists in the Panié forests. There are no other confirmed populations in Province Nord; therefore this isolated population has great value as a distinct gene pool for the species. Other species of interest recorded from the forest include Accipiter haplochrous and Pterodroma rostrata.



Reptiles.	It appears that the higher altitudes of Mont Panié surveyed do not possess several Bavayia gecko species which are known from lower altitudes, namely B. ornata and B. validiclavis, both of which are endemic to the mountain. However other species, including B. cyclura, B. montana and B. sauvagii were recorded up to 900 m asl. Two skinks with a distribution largely restricted to the north-east ranges were found: Caledoniscincus nov. sp. (Sadlier in prep.) and Lioscincus steindachneri. 



Bats.		Pteropus ornatus was fairly common in forest, with 3-6 individuals observed each evening. In addition, one individual of the more widespread Pteropus tonganus was also seen emerging from a dense sub-canopy at 900 m asl.



Threats

Fire ants Wasmannia auropunctata are present in lower savannas and may enter humid forest in the future. Compared to Ignambi and Colnett, Mont Panié appears to have suffered more extensively from the grazing and rooting of introduced pigs and deer. Bush fires are also of some threat as they slowly destroy humid forest at the lower edges of the habitat.



Introduced species such as fire ants Wasmannia auropunctata may threaten endemic fauna if they are allowed to colonise humid forest. Hunters from the local tribes testify that pigs and deer have become more common over the past decades (see also DDRP 1998), and field observations suggested that both these species may be more common on Mont Panié than other peaks in the north-east ranges. Several areas between 600 and 1,000 m asl on the western slopes of Mont Panié have an open understorey and rooted soil characteristic of intense foraging activity of introduced mammals. The summit is also denuded of vegetation, and both pig and deer prints are common all the way to 1,628 m. 



Pterodroma petrels are likely to be particularly threatened by the high densities of pigs; pigs are known to eat adults, young and eggs of Pterodroma petrels on other islands in the Pacific (e.g. Muller and Mullete 1985). Rats (both R. norvegicus and R. exulans) were captured inside humid forest These may also threaten nesting of Pterodroma petrels. Feral dog packs are also known from the area (see Seitre and Seitre 1990).



Hunting is restricted to access by foot. Hunters in this area come from the tribes of Haut Coulna, Ouaième, Panié and Tao. Hunters from Haut Coulna rarely hunt on Mont Panié itself. There are relatively large fragments of forest at c. 400 m asl on this western side which are closer to the settlements and preferred for hunting. Ducula goliath is frequently hunted but is still fairly common on Mont Panié above 600 m asl. In the lower forest tracts, tribe members report that this species is less common, probably due to the higher hunting pressure in these areas. Pteropus spp. flying foxes are also hunted and the low numbers of these (as in most other New Caledonian forests) suggest that hunting has been particularly detrimental to the populations of these bats (as first stressed by Chardonnet and Lartiges 1993). The close season and bag limits are not generally observed for these species. 



Bush fires have created a mosaic of humid forest in moister gullies and Melaleuca savanna below the edge of humid forest; at lower altitudes in the Ouaième valley the savanna and rank growth such as Lantana dominates. The frequency of these fires is little known.









Recommendations

Research and monitoring is required to assess the population trends of introduced species such as pigs, deer, dogs, cats, rats and fire ants Wasmannia sp. A combination of field surveys and interviews (as in DDRP 1998) would prove most valuable.

Hunting of introduced species such as pigs and deer should be encouraged. This would aid in controlling the populations of these alien mammals and also reduce pressure on endemic fauna such as D. goliath and P. ornatus.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. The full recommendations provided by IRD should be followed, especially in forestry practices.

Bush fires should be monitored in the area to assess the damage to humid forest. The DDRP have already made important steps to achieve this.

A new system of reserve functioning is required in this area, as recommended in Maruia/CI (1998) to reconcile conservation requirements with the development needs of local communities. 

The Mont Panié reserve should be extended to include all of the north-east ranges in recognition of their combined importance for biodiversity conservation in Province Nord. A possible reserve limit extension proposal is given in Maruia/CI 1998.



Preliminary faunal inventories



Birds

�Status�Altitude (m)�Habitat�r-r?��Procellariidae������Pterodroma rostrata trouessarti�R�600-1200����Accipitridae������Milvus sphenurus�R�<1250�S,F���Circus a. approximans�UC�<1400�S,F���Accipiter haplochrous�UC�600-1000�F�(��Falconidae������Falco peregrinus nesiotes�R�1250����Columbidae������Columba vitiensis hypoenochroa�R�650-750�F���Drepanoptila holosericea�C�600-1250�E,F,S�(��Ducula goliath�C�600-1250�F�(��Psittacidae������Trichoglossus haematodus deplanchei�UC�<1250�F,S���Cuculidae������Chrysococcyx lucidus layardi�FC�600-1100�F���Tytonidae������Tyto alba lifouensis�R�750�F���Apodidae������Collocalia esculenta uropygialis�UC�<1250�F,S���C. spodopygia leucopyga�FC�<1600�F���Alcedinidae������Halcyon sancta canacorum�R�<600�E,S���Pardalotidae������Gerygone f. flavolateralis�C�<1628�F,E�(��Meliphagidae������Philemon diemenensis�C�<1250�F�(��Phylidonyris undulata�FC�<1628�F,E,S�(��Myzomela caledonica�VC�<1628�F�(��Gymnomyza aubryana�R�400�F���Petroicidae������Eopsaltria flaviventris�C�600-1600�F�(��Pachycephalidae������Pachycephala caledonica�C�600-1600�F�(��P. rufiventris xanthetraea�R�<1000�S,F,E���Clytorhynchus p. pachycephaloides�R�900-1200�F�(��Dicruridae������Myiagra c. caledonica�UC�<1200�F�(��Rhipidura fuliginosa bulgeri�C�<1628�F,E,S���R. spilodera verreauxi�FC�<1480�F�(��Campephagidae������Coracina analis�UC�600-1100�F�(��C. c. caledonica�C�<1250�F,E�(��Lalage leucopyga montrosieri�FC�<1250�F,E�(��Artamidae������Artamus leucorhynchus melanoleucos�R�600�E���Corvidae������Corvus moneduloides�C�<1550�F�(��Passeridae������Erythrura psittacea�R�600�F�(��Zosteropidae������Zosterops xanthochroa�VC�<1628�F,E,S�(��Sturnidae������Aplonis s. striatus�UC�<1000�F�(��

Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia cyclura�C�700-900�Tree trunks, leaves of understorey vegetation (night)

Under fallen logs (day)��B. montana�1 ind.�900�Large tree trunk in humid forest (night)��B. sauvagii�U�700-900�Tree trunks (night)��Scincidae�����Caledoniscincus. austrocaledonicus�C�500-1,400�Forest edge and clearings��C. nov. sp.�UC�600-1,000�Interior of forest��C. orestes�C�700-1,628�Under fallen logs and rocks, also aluminium sheets at 1450 m asl. On paths in the sun (basking)��Lioscincus nigrofasciolatum�FC�700-1,100�On tree trunks (to 15 m) and rocks. Individual at 1,100 m asl was basking in the sub-canopy of closed forest.��L. steindachneri�FC�700-900�streams in forest��Marmorosphax tricolor�C�500-1,450�Under fallen logs and rocks; sometimes with Bavayia cyclura��Tropidoscincus variabilis�FC�500-1,000�Forest edge and intact forest; under rocks��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual; X = recorded.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r? = restricted range species?

�Mont Colnett



Region and location	Province Nord, north-east ranges. Eastern slopes Mont Colnett above the 			settlement of Colnett tribe itself.

Coordinates		Basecamp at: 165_43’E, 20_31’S

Habitats		Humid forest and savanna.

Area			Humid forest on north-east ranges exceeds 30,000 ha

Altitude		Fieldwork between 450 and 1,512 m asl.

Access			Eastern flanks of Mont Colnett are accessed with the tribe of Colnett.

Dates of survey	10 days: 18-27 August 1998.

Precipitation		4,000 m m pa

Days with rain		2 @ c. 500 m asl; 4 @ > 1,000 m asl.

Previous studies	Botanical studies by J-M Veillon in 1970’s; Nasi (1981-1982); DDRP-			SFBE (1997). 

Ornithology		dfh = 150.25; nfh = 6.5; dmnh = 2692; nmnh = 1636;

Herpetology		dfh = 28; nfh = 4.5; trap nights = 32

Bird summary		27 species, of which 2 Threatened.

Reptile summary	geckos, 1 species; skinks, 8 species.

CPI score		0.457; rank 9.

Survey team		DB, JE, II, JJ, EG, JW (EG is Edmund Gouna)



Introduction

The north-east ranges were chosen for study during this project for a number of reasons. Primarily, this is the largest contiguous area of humid forest in Province Nord and has been little visited by biologists, due to their remoteness and the difficulties of access. The potential for important biodiversity discoveries in this remote massif was embellished with several reports of some endemic bird species not seen for over 80 years. The last confirmed record of Charmosyna diadema comes from Mont Ignambi, where it was collected by Sarasin (1913); the only specimen of Eurostopodus (mystacalis) exul was taken at Tao in Melaleuca woodland on the narrow coastal plain below Mont Panié (Macmillan 1941). In addition there are a number of unconfirmed reports of a large brown rail from these forested ranges, (see Stokes 1979; Balouet 1984), which may refer to Gallirallus lafresnayanus. There are also two specimens of Gymnomyza aubryana from Mont Panié in the MNHN (Paris), although further records of this species had not been published from Province Nord this century.



Very little previous herpetological work had been carried out on the north-east ranges. Mont Panié has received some attention (see, Sadlier 1987; Bauer 1990) where several species were discovered endemic to the mountain or of very restricted range. However the true ranges of these species across the massif were relatively unknown. These include Bavayia montana, Bavayia ornata, Lioscincus steindachneri and Caledoniscincus orestes. The present study, in fact, represents the first ornithological and herpetological surveys on Mont Colnett.



Site Description

Mont Colnett (1512 m) is situated between the peaks of Bouayonien (1404 m) and Ignambi (1311 m) in the north-east ranges and is the third highest mountain in New Caledonia. On the eastern flanks, humid forest descends to c. 700 m asl, although there is gully forest interdigitated with Melaleuca savanna down to c. 400 m asl. There has been no logging in the north-east ranges; however humid forest has been lost from these lower altitudes due to bush fires. Hence a mosaic of habitats exist in the slopes above the settlement of Colnett similar to that above Paimboas. Mont Colnett, like Mont Ignambi, has no legal protection. The customary rights to the forest are held by Colnett tribe on the east coast and Pangou tribe over on the western flank. Fieldwork was conducted between 450 and 1512 m within the customary area of Colnett tribe. Basecamp was made at 1,000 m asl, with two sub-camps at 1,500 and 600 m asl.



Two little-used paths leave Colnett village, and merge at 950 m asl to form the single path which ascends to the summit. Notably, the mountain range rises more steeply towards the peaks from the east coast compared to the topography of the west. For this reason, horses cannot be effectively used for this ascent. From the summit the path continues north along the ridge towards Mont Ignambi for 1.5 km, descending to 1,350 m asl where it peters out. With Edmund Gouna, a further path of 1 km was cut 1 km down the western flank of  Mont Colnett to facilitate surveys. 



Below 1,000 m asl, the forest canopy is dense and rarely exceeds 25 m. In addition, the understorey is often sparse enough to allow free movement through the forest. Above 1,000 m asl the forest changes quite abruptly in structure, whereby the canopy is lower and the understorey becomes more dense. The vegetation becomes stunted at around 2-3 m height at this altitude; progressively towards the summit a formation of Agathis montana appears, with these large trees (canopy to 20 m) emerging above the rest of the vegetation. There is abundant water at 1,000 m asl, and several more streams are available up to 1,430 m asl. 



Biological Importance

Just two Threatened bird species were recorded during surveys. The forest holds a good diversity of reptile species; however its faunal importance appears lower than other areas in Province Nord.



Birds.		Two Threatened species, Ducula goliath and Drepanoptila holosericea, were recorded from Mont Colnett during surveys. In addition, hunters from Colnett are familiar with Gymnomyza aubryana, although this species appears very rare in the forest since there were no records despite several days of playback (see Methods) at lower altitudes. Other species of interest at this site included Pterodroma rostrata and Accipiter haplochrous.



Reptiles.	Eight species of skink were recorded during surveys. These included Caledoniscincus orestes, previously thought endemic to Mont Panié, and also the same new species of Caledoniscincus found on Mont Ignambi. In the genus Lioscincus, L. steindachneri was found to be common like elsewhere in the north-east ranges, and one possible record was made of L. novaecaledoniae, a species known from just a few scattered localities in Province Nord.



Bats.		Pteropus ornatus was uncommon at the site, with 2-3 individuals observed flying over the canopy each evening.



Threats

Fire ants Wasmannia auropunctata are present in lower savannas and may enter humid forest in the future. Bush fires slowly destroy humid forest at the lower edges of the habitat.



Introduced species such as Fire ants Wasmannia auropunctata may threaten endemic fauna if they are allowed to colonise humid forest. Hunters from the local tribes testify that pigs and deer have become more common over the past decades (see also DDRP 1998), however as in other forests deer appear to remain in savannas and at the lower forest edge. Other introduced mammals such as cats and rats (R. rattus and R. exulans) were relatively common on the mountain, and these may  threaten the nesting of Pterodroma petrels. Feral dog packs are also known from the area.



Hunting is restricted to access by foot; Ducula goliath is frequently hunted but is still fairly common in the forest. Pteropus spp. flying foxes are also hunted and the low numbers of these (as in most other New Caledonian forests) suggest that hunting has been particularly detrimental to the populations of these bats (as first stressed by Chardonnet and Lartiges 1993). The close season and bag limits are not generally observed for these species.



Bush fires have created a mosaic of humid forest in moister gullies and Melaleuca savanna below the edge of humid forest; at lower altitudes the savanna and rank growth such as Lantana dominates. The frequency of these fires is little known.



Recommendations

Research and monitoring is required to assess the population trends of introduced species such as pigs, deer, dogs, cats, rats and fire ants Wasmannia sp. A combination of field surveys and interviews (as in DDRP 1998) would prove most valuable.

Hunting of introduced species such as pigs and deer should be encouraged. This would aid in controlling the populations of these alien mammals and also reduce pressure on endemic fauna such as D. goliath and P. ornatus.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. 

Bush fires should be monitored in the area to assess the damage to humid forest. The DDRP have already made important steps to achieve this.

A new system of reserve functioning is required in this area, as recommended in Maruia/CI (1998) to reconcile conservation requirements with the development needs of local communities. 

The Mont Panié reserve should be extended to include all of the north-east ranges in recognition of their combined importance for biodiversity conservation in Province Nord. A possible reserve limit extension proposal is given in Maruia/CI (1998).







Preliminary faunal inventories



Birds

�Status��Altitude (m)�Habitat�r-r?���>1000 m�<1000 m�����Procellariidae�������Pterodroma rostrata trouessarti�1 ind.��1000����Accipitridae�������Accipiter fasciatus vigilax��1 ind.�700�E���Accipiter haplochrous�R�UC�450-1050�F�(��Milvus sphenurus��X�400�S���Columbidae�������Columba vitiensis hypoenochroa�UC�UC�800-1050�F���Ducula goliath�UC�C�400-1500�F�(��Drepanoptila holosericea�R�R�400-1000�F�(��Psittacidae�������Cyanoramphus novaezelandiae saisseti�R��1300-1500�F���Trichoglossus haematodus deplanchei�R�R�<1100�S,F���Cuculidae�������Chrysococcyx lucidus layardi��FC�<650�F���Apodidae�������C. spodopygia leucopyga�UC�UC�<1500�S,F���Pardalotidae�������Gerygone f. flavolateralis�C�C�400-1500�F�(��Meliphagidae�������Phylidoniris undulata�VC�FC�400-1500�S,F�(��Philemon diemenensis�R�VC�<1400�S,F�(��Myzomela caledonica�UC�VC�400-1500�F�(��Petroicidae�������Eopsaltria flaviventris�FC�FC�400-1500�F�(��Pachycephalidae�������Pachycephala caledonica�FC�C�400-1500�F�(��P. rufiventris xanthetraea��x��S���Dicruridae�������Myiagra c. caledonica��FC�400-900�F�(��Rhipidura fuliginosa bulgeri�C�C�400-1500�F���R. spilodera verreauxi��FC�400-950�F�(��Campephagidae�������C. c. caledonica�FC�FC�<1500�S,F�(��Lalage leucopyga montrosieri�R��<1000�S,F�(��Corvidae�������Corvus moneduloides�UC�FC�400-1500�F�(��Passeridae�������Erythrura psittacea��UC�<1000�S,F�(��Zosteropidae�������Z. xanthochroa�C�VC�400-1500�F�(��Sturnidae�������Aplonis s. striatus�FC�FC�400-1500�S,F�(��There are two status columns in this table to show the effect of the abrupt habitat change at 1,000 m asl on bird populations of different species.







Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia sauvagii�C�500�sheltering under fallen logs and rocks, also in dry crevices in rock outcrops (day)��Scincidae�����Caledoniscincus austrocaledonicus�U�600�closed humid forest��C. nov. sp.�FC�800-1200�closed humid forest��C.orestes�C�500-1000�humid forest floor, sun spots��Lioscincus nigrofasciolatum�C�600-900�tree trunks and fallen logs in sun (basking)��L. novaecaledoniae (?)�1 ind.�900�tree trunk (basking)��L. steindachneri�C�500�rivers in forest��Marmorosphax tricolor�C�500-600�under fallen logs and rocks��Tropidoscincus variabilis�1 ind.�780�edge of Melaleuca savanna��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common;                  ind. = individual; X = recorded.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r? = restricted range species? (Stattersfield et al. 1998)



�Mont Ignambi



Region and location	Province Nord, north-east ranges. Western slopes Ignambi above the 			settlement of Paimboas.

Coordinates		Basecamp at: 164_36’E, 20_28’S

Habitats		Humid forest and savanna.

Area			Humid forest on north-east ranges exceeds 30,000 ha

Altitude		Fieldwork between 900 and 1311 m asl.

Access			Western flanks of Ignambi are accessed with the tribe of Paimboas.

Dates of survey	11 days: 4 - 14 August 1998.

Precipitation		4,000 mm pa

Days with rain		2

Previous studies	Roux and Sarasin (1913); studies by Morat (see e.g. Morat 1985); 				Dessert et Papineau (unpublished report);

Ornithology		dfh = 187; nfh = 8; dmnh = 1609; nmnh = 261;

Herpetology		dfh = 50; nfh = 5; trap nights = 32

Bird summary		32 species, of which 3 Threatened.

Reptile summary	Geckos, 3 species; skinks, 7 species.

CPI score		1.242; rank 8.

Survey team		DB, JE, II, JJ, SP, JW (SP is Simone Pebouyani)



Introduction

The north-east ranges were chosen for particular study during this project for a number of reasons. Primarily, this is the largest contiguous area of humid forest in Province Nord and has been little visited by biologists, due to their remoteness and the difficulties of access. The potential for important biodiversity discoveries in this remote massif was embellished with several reports of some endemic bird species not seen for over 80 years. The last confirmed record of Charmosyna diadema comes from Mont Ignambi, where it was collected by Sarasin (1913); the only specimen of Eurostopodus (mystacalis) exul was taken at Tao in Melaleuca woodland on the narrow coastal plain below Mont Panié (Macmillan 1941). In addition there are a number of unconfirmed reports of a large brown rail from these forested ranges, (see Stokes 1979; Balouet 1984), which may refer to Gallirallus lafresnayanus. There are also two specimens of Gymnomyza aubryana from Mont Panié in the MNHN (Paris), although further records of this species had not been published from Province Nord this century.



Very little previous herpetological work had been carried out on Mont Ignambi and Mont Colnett. Mont Panié has received some attention (see, Sadlier 1987; Bauer 1990) where several species were discovered endemic to the mountain or of very restricted range. However the true ranges of these species across the massif were relatively unknown. These include Bavayia montana, Bavayia ornata, Lioscincus steindachneri and Caledoniscincus orestes.



Access to the western flanks of Mont Ignambi is via the tribe of Paimboas, who have rights to this forest. The track to Paimboas leaves the Koumac - Ouégoa Route Provincial (RP7) towards Bondé. From Paimboas, the Chemin Rural (CR11) ascends the western flanks of Mont Ignambi through savanna and enter humid forest at c. 900 m asl. Camp was made at 1000 m asl at 20_29’ S, 164_36’ E, with another sub-camp at the summit.  



Site Description

Mont Ignambi is the northernmost major peak along the corrugated backbone of the north-east ranges, situated at the north-western extremity of this steep chain of mountains. Humid forest descends to c. 800 m asl on the western flank, but rather further on the east to c. 600 m asl. There has been no logging activity along this massif and the forest is contiguous from Mont Ignambi, through Mont Colnett (1512 m),  Bouayonien (1404 m) and Mont Panié (1628). The valley of the Rivière Diahot below Mont Ignambi holds numerous settlements such as Paimboas; the natural habitat here has been largely destroyed by bush-fire, and Melaleuca savanna now dominates. The CR 11 links settlements on either side of the forested massif, such as Paimboas and Tchambouenne which together hold the customary rights to this forest. 



Basecamp was made at 1,000 m asl in humid forest along CR 11. A small path leaves the CR 11 at the col (1100 m asl) and climbs steeply to the summit of Mont Ignambi (1311 m asl). Fieldwork was carried out between the forest edge on the western flanks at 900 m asl and the summit at 1311 m asl. The forest canopy rarely exceeded 25 m, although there were numerous emergent Araucaria sp. Forest above c.1100 m asl was distinctly lower in stature, and mosses, ferns, palms and tree ferns were much more abundant above this altitude. The terrain was steep in most areas, and water may be difficult to find in seasons with little rain. 



Biological Importance

Mont Ignambi holds a good diversity of bird species, but few are Threatened. However a new species of Bavayia gecko was discovered on this mountain during the course of fieldwork.



Birds.		A total of 32 bird species were recorded during fieldwork, including three which are Threatened: Ducula goliath (common), Drepanoptila holosericea (common) and Eunymphicus cornutus (uncommon). Gymnomyza aubryana is also known to some hunters in Paimboas, but is apparently very rare at the site (perhaps due to the high altitude). Other species of interest recorded at the site include Accipiter haplochrous, Megalurulus mariei and Pterodroma rostrata.



Reptiles.	Three species of gecko were recorded at the site; Eurydactylodes vieillardi; Bavayia montana and Bavayia nov. sp. Notably, the E. vieillardi was found at 1,100 m asl which represents a 350 m altitudinal range extension for the species. Amongst the skinks, seven species were noted; this included Caledoniscincus orestes which was previously only known from Mont Panié and also a new species from this skink genus which is at present being described (Sadlier in prep.). Lioscincus steindachneri was commonly recorded as both adults and juveniles; this large skink is endemic to the north-east ranges.



Bats.		Pteropus ornatus was uncommon at the site.





Threats

Fire ants Wasmannia auropunctata are present in lower savannas and may enter humid forest in the future; bush fires slowly destroy humid forest at the lower edges of the habitat.



Introduced species such as fire ants Wasmannia auropunctata may threaten endemic fauna if they are allowed to colonise humid forest. Hunters from the local tribes testify that pigs and deer have become more common over the past decades (see also DDRP 1998), however as in other forests deer appear to remain in savannas and at the lower forest edge. Other introduced mammals such as cats and rats (R. rattus and R. exulans) were relatively common on the mountain, and these may threaten the nesting of Pterodroma petrels. Feral dog packs are also known from the area.



Hunting is restricted to access by foot; Ducula goliath is frequently hunted but is still fairly common in the forest. Pteropus spp. flying foxes are also hunted and the low numbers of these (as in most other New Caledonian forests) suggest that hunting has been particularly detrimental to the populations of these bats (as first stressed by Chardonnet and Lartiges 1993). The close season and bag limits are not generally observed for these species. 



Bush fires have created a mosaic of humid forest in moister gullies and Melaleuca savanna below the edge of humid forest; at lower altitudes in the Diahot valley the savanna and rank growth such as Lantana dominates. The frequency of these fires is little known. Members of Paimboas tribe claim that the habitat patterns have remained relatively stable at least over the past 60 years.



Recommendations

Research and monitoring is required to assess the population trends of introduced species such as pigs, deer, dogs, cats, rats and fire ants Wasmannia sp. A combination of field surveys and interviews (as in DDRP 1998) would prove most valuable.

Hunting of introduced species such as pigs and deer should be encouraged. This would aid in controlling the populations of these alien mammals and also reduce pressure on endemic fauna such as D. goliath and P. ornatus.

Care must be taken to prevent the introduction of Wasmannia auropunctata further into the forest. 

Bush fires should be monitored in the area to assess the damage to humid forest. The DDRP have already made important steps to achieve.

A new system of reserve functioning is required in this area, as recommended in Maruia/CI (1998) to reconcile conservation requirements with the development needs of local communities. 

The Mont Panié reserve should be extended to include all of the north-east ranges in recognition of their combined importance for biodiversity conservation in Province Nord. A possible reserve limit extension proposal is given in Maruia/CI 1998.















Preliminary faunal inventories





Birds

�Status�Altitude (m)�Habitat�r-r?��Procellariidae������Pterodroma rostrata trouessarti�UC�900-1330�-���Accipitridae������Accipiter haplochrous�UC�300-1230�F�(��Circus a. approximans�UC�>1330�F,S���Columbidae������Columba vitiensis hypoenochroa�UC�900-1000�F���Ducula goliath�FC�800-1100�F�(��Drepanoptila holosericea�UC�400-1250�F�(��Psittacidae������Cyanoramphus novaezelandiae saisseti�UC�800-1050�F���Trichoglossus haematodus deplanchei�UC�<1000�E,F,S���Eunymphicus cornutus�R�900-1200�F�(��Cuculidae������Chrysococcyx lucidus layardi�X�<900�F���Apodidae������Collocalia esculenta uropygialis�UC�900-950�E,S���C. spodopygia leucopyga�C�900-1330�F,E,S���Pardalotidae������Gerygone f. flavolateralis�VC�900-1330�F�(��Meliphagidae������Phylidonyris undulata�VC�<1330�F,E,S�(��Philemon diemenensis�C�<1330�F,E�(��Petroicidae����(��Eopsaltria flaviventris�C�<1330�F���Pachycephalidae������Pachycephala caledonica�FC�<1330�F�(��P. rufiventris xanthetraea�R�1000�E,S���Clytorhynchus p.pachycephaloides�FC�<1100�F�(��Dicruridae������Myiagra c. caledonica�FC�<1100�F�(��Rhipidura fuliginosa bulgeri�VC�<1330�F,E,S���R. spilodera verreauxi�FC�<1100�F�(��Campephagidae������Coracina analis�C�800-1200�F�(��C. c. caledonica�FC�<1000�F,E,S�(��Lalage leucopyga montrosieri�UC�800-1050�E,S���Artamidae������Artamus leucorhynchus melanoleucos�R�<1330�E,F���Corvidae������Corvus moneduloides�C�<1330�F�(��Myzomela caledonica�VC�<1330�F,E�(��Passeridae������Erythrura psittacea�R�<1330�F,E�(��Sylvidae������Megalurulus mariei�R�350-1000�S,E,F�(��Zosteropidae������Zosterops lateralis griseonota�R�1000�E���Z. xanthochroa�VC�<1330�F,E�(��Sturnidae������Aplonis s. striatus�C�<1100�F,E�(��





Reptiles

�Status�Altitude (m)�Habitat��Gekkonidae�����Bavayia nov.sp.�1 ind.�1100�sheltering in dry rock crevice in forest (day)��B. montana�1 ind.�1000�behind bark on large tree (day)��Eurydactylodes vieillardi�1 ind.�1100�details unknown. Humid forest��Scincidae�����Caledoniscincus austrocaledonicus�F�<1100�clearings, savanna. Never closed forest��C. nov. sp.�A�1000-1200�humid forest��C.orestes�F�1000-1200�dense humid forest��Lioscincus nigrofasciolatum�1 ind.�1000�tree-trunk on edge of clearing (basking)��L. steindachneri�C�900-1100�Juveniles: streams and rivers in forest

Adults: boulder crevices, under stones��Marmorosphax tricolor�C�1000-1300�under fallen logs and rocks, in decomposing wood��Tropidoscincus variabilis�3 ind.�900-1000�savanna, clearings in forest��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual.

Habitat: F = Forest; E = Forest edge; R = Riverine forest; M = Maquis; S = Savanna. 

r-r? = restricted range species? (Stattersfield et al. 1998)



�Site Prioritisation for Birds





Biodiversity

Biological diversity (biodiversity) can be defined as the total diversity of life on earth. This comprises several levels: genetic diversity, species diversity and ecological diversity. Genetic diversity represents the genetic variation within species and populations; the term genetic diversity is most often used in talking of differences between races or sub-species within a species. Species diversity is the most commonly used level used in understanding patterns of biodiversity, both at global and national levels. This is because species are the most familiar level of diversity present in a biological system. Ecological diversity is the broadest level, and most difficult to define. It can be seen as representing the general differences between ecosystems and hence represents the diversity value present in the interaction between different species in a biological community. Quantifying biodiversity is difficult; species are most often used indicator of total biodiversity, and they are used in the following analysis as the Target Species Approach.



The target species approach

Species diversity is a useful concept in mapping patterns of biodiversity at a number of scales. For example, the greatest proportion of the world’s biodiversity lies in the tropics, and the clearest measure of this is the higher number of species present in these tropical ecosystems, such as rainforests and coral reefs. However, it can be a misleading concept in prioritising sites for conservation at smaller scales of analysis.



In New Caledonia, birds show the typical depauperateness characteristic of islands (see, eg. MacArthur and Wilson 1967) so the diversity is not high in comparison to continental regions of the same latitude. In addition, most of the restricted-range and endemic species present on Grande Terre are relatively common and well distributed throughout the island’s forests. Examples include Eopsaltria flaviventris and Philemon diemenensis. These, as well as other more widespread species, are of minor conservation concern. Therefore a selection of the species present is used to simplify the forest ranking analysis.



Some particular species are of higher conservation importance such as those of unique taxonomic status (eg. Eunymphicus parrots) and those under threat (eg. R. jubatus). It is these species which are in most need of conservation, and therefore these species which should be used in assigning a faunal conservation value to particular forests. In addition, all the other more widespread and less threatened species are also conserved in these key forest sites because of their ubiquitous distribution. 



This is the Target Species concept and is extremely useful in rapid assessment surveys of biological diversity. The best assessment of the world’s bird species of conservation importance are the analyses of BirdLife International, such as “Birds To Watch 2” (Collar et al. 1994). The new status assessment of the world’s threatened birds is presently being carried out (A. Stattersfield, verbally 1999). This includes revisions to some of New Caledonia’s bird species (see Summary of Biological Results for further details); it is this new analysis which is used here to prioritise sites. Note that this classification is therefore different from that used in the accounts for threatened species. The following bird species are here regarded as of interest (Dutson in litt. 1999) for prioritisation of sites for bird conservation:

Kagu R. jubatus (EN), New Caledonian Wood-Rail G. lafresnayanus (CR), New Caledonian Imperial Pigeon D. goliath (NT), Cloven-feathered Dove D. holosericea (NT), Diademed Lorikeet C. diadema (CR), Horned Parakeet E. cornutus (VU), New Caledonian Owlet-Nightjar A. savesi (CR), and Crow Honeyeater G. aubryana (VU), New Caledonian Grassbird M. mariei (NT), White-bellied Goshawk A. haplochrous (NT), Tahiti Petrel P. rostrata (NT).



Creating the Conservation Priority Index (CPI)

Sites can be prioritised for conservation of birds using these target species. For the target species at each site, three variables are used to create an overall index of importance, called the Conservation Priority Index (CPI). The calculation of these variables is explained below. Scoring for threat and abundance follows Lowen et al. (1996); scoring for taxonomic uniqueness follows Stattersfield  et al. (1998). The variables used are the degree of threat to the species (i.e. the likelihood of extinction), its abundance at the site, and its taxonomic uniqueness.



1. Degree of threat. This first criterion is chosen to highlight those sites harbouring species under the greatest threat. Highly threatened species are given a higher score, as in Table 2 below.



Score			Category of threat

1			Near-threatened (NT)

2			Data Deficient (DD)

3			Vulnerable (VU)

4			Endangered (EN)

5			Critical (CR)

Table 2: Scoring threat categories for the CPI.



2. Relative abundance. Forests holding larger populations of these target species are more valuable targets for conservation action. The abundance level given here is based on the encounter rates (see Methods). So the more frequently a species was encountered at a site, the higher the score assigned to the site, as shown in Table 3 below.



Score			Abundance level

1			Only reported or recorded during other fieldwork at the site.

2			Rare

3			Uncommon

4			Fairly common

5			Common or Very common

Table 3: Scoring abundance levels for the CPI



3. Taxonomic uniqueness. Species which are taxonomically unusual are more significant for conservation. Hence, R. jubatus, being an endemic family of birds, is of more conservation value than E. flaviventris which is an endemic species belonging to a genus (Eopsaltria) well distributed and common in other countries such as Australia. By considering the numbers of species in the same genus as a target species, and in turn the number of genera in its family, a relative index of taxonomic uniqeness can be easily calculated (Stattersfield et al. 1998). The following equation is used:



TU = � INCORPORER Equation.2  ��� (1/ no. of species in the genus) x (1/ no. of genera in the family)



Where “TU” is the taxonomic uniqueness index.

For example, for G. aubryana there are three species in the genus (Gymnomyza) and 44 genera in the family (Meliphagidae); this gives a value of 0.087.  In contrast for R. jubatus, there is just one species in the genus (Rhynochetos) and just one genus in the family (Rhynochetidae); this give a value of 1.0 (the highest possible). The values for all target species are given below in Table 4.



Species				TU-value of taxonomic uniqeness

R. jubatus				1.000

D. goliath				0.027

D. holosericea				0.160

E. cornutus				0.081

A. savesi				0.354

G. aubryana				0.087

A. haplochrous			0.019

P. rostrata				0.037

Table 4: The TU values of bird species used in the CPI



Calculation of the overall Conservation Priority Index involves multiplying the three variables together. The variables are multiplied together (rather than simply added) to emphasize the important inter-relation between them as conservation priority indicators. For example a hypothetical site where D. goliath was common, R. jubatus was uncommon and G. aubryana was fairly common would gain an overall value of 7.744 as calculated in Table 5 below.



Species	Variables (in order of threat, abundance and taxonomic uniqueness)

D. goliath:	1 x 5 x 0.027 = 0.135

R. jubatus:	4 x 3 x 1.000 = 7.000

G. aubryana:	3 x 4 x 0.087 = 0.609

Total (CPI)			 7.744

Table 5: Calculation of the CPI for a hypothetical study site.































Priorities for bird conservation on Grande Terre

Project Diadema visited nine forest sites on Grande Terre, and therefore this survey is by no means complete as an analysis of bird conservation site priorities.  However, the present analysis is only possible for these sites. A cruder ranking of these sites within the context of other forests of Grande Terre is presented at the end of the section. The table below presents the index analysis for all forest sites visited by project Diadema.





Sites�Conservation Priority Index��Bleue�21.389��Nodela�22.038��Pourina�9.548��Ni�8.628��Tchamba�13.365��Neoua�13.272��Panie�1.588��Colnett�0.457��Ignambi�1.242��Table 6: Forest sites visited by Project Diadema, and the Conservation Priority Index (CPI) calculated for each site based on the category of threat, level of abundance and taxonomic uniqueness of key bird species.



The calculations of the CPIs for each site, based on the method outlined above, are given in Appendix 5. Examination of these data in the appendices will reveal that much of the weight for the CPI derives from the presence and abundance of R. jubatus at the different forest sites. Hence several sites, e.g. Bleue, Nodela, Tchamba and Neoua - are of higher rank because of the presence of significant numbers of R. jubatus. This species has a great influence on the value of the CPI because of its highly unusual taxonomic status as an endemic family of birds. Conservation efforts for birds in New Caledonia still need to be directed towards sites for this species so the CPI offers an simple method for identifying those sites where resources should be concentrated.







� INCORPORER Excel.Chart.5 \s ���

Figure 6: A prioritisation of sites visited by Project Diadema, based on the category of threat, level of abundance and taxonomic uniqueness of key bird species.



The following ranking analysis is split into Province Nord and Province Sud for administrative purposes, to facilitate conservation management decisions. Therefore the actual ranks are purely relative values, and cannot be compared between the Provinces. Province Sud has more higher ranking sites than Province Nord, and therefore a similarly ranked site in Province Nord probably has a lower overall value for global bird conservation.



Province Sud

Province Sud holds most of New Caledonia’s important sites for bird conservation. These forest sites in Province Sud hold several globally threatened endemic bird species, including approximately 86% of the known R. jubatus, most of the E. cornutus and G. aubryana, and the only known site for the A. savesi.  Therefore Province Sud has a global responsibility for their conservation as they are found only within these provincial forests. This section combines project data with data from Hunt (1992, 1997) to provide an overall ranking of forest sites for bird conservation in Province Sud. The sites visited are ranked by the CPI for bird conservation in the following order.



Site�CPI rank��Nodela SFFR�1��Rivière Bleue PP�2��Pourina�3��Ni-Kouakoué SFFR�4��Table 7: the importance ranking of sites in Province Sud derived from the CPI.



It is clear that Nodela is a site of immense conservation importance for birds, largely because of its highly significant populations of R. jubatus and E. cornutus. Nodela requires immediate conservation action in the form of active on-site management. Most importantly, introduced mammals - especially dogs - need to be removed from the site. As outlined in Conclusions and Recommendations, this is the highest priority conservation action identified for Province Sud.



The ranking given above ignores other sites of potential bird conservation importance in Province Sud. Most importantly, the work of Hunt (1997) has revealed many other sites in Province Sud which harbour large numbers of R. jubatus. Since R. jubatus is the highest bird conservation priority in New Caledonia, these sites are very probably of greater conservation importance than some of those listed above. Therefore in order to provide a crude overall ranking of known forest sites in Province Sud, these previously surveyed sites have been ranked together with sites visited by Project Diadema. This provides a much more realistic overall analysis of the sites most important for bird conservation in Province Sud. More detailed descriptions of these sites is given in Conclusions and Recommendations. 



The Ni-Kouakoué SFFR has a particular importance in addition to its ranking with the CPI. It is the only known site for the New Caledonian Owlet-Nightjar A. savesi, and therefore deserves particular research effort in order to discover more about this species. This is emphasized in the Conclusions and Recommendations.



High Priority Sites�Medium Priority Sites��Nodela SFFR�Koum forest��Rivière Bleue PP�Pic Ningua SFAR��Area east of Mont Do�Mt. Dzumac area��Mt. Cindoa and Mont Kambwi area���Mt. Nakada���Baraoua river area on Me Maoya���Dent de St. Vincent area���Ni-Kouakoué SFFR���Haute Pourina SFFR���Table 8: Overall ranking of the most important forest sites in Province Sud for bird conservation.



Province Nord

Provice Nord also holds several forest sites which are very important for bird conservation. In particular, it holds isolated populations of several globally threatened endemic bird species which represent isolated gene pools of immense importance for the species long term survival. These include Mont Panié, which holds the only known population of G. aubryana in Province Nord, and also forest around Pouailatimbe which holds the largest group of R. jubatus known in the northern province. 



Table 9 below shows the ranking of forest sites in Province Nord as derived from the CPI. The much lower absolute values of the CPI for some forest sites in Province Nord is largely due to the absence of R. jubatus at these sites. Tchamba and Neoua have a CPI score almost identical to each other, which is expected as both contain populations of R. jubatus and E. cornutus, which contribute significantly to the index. Hence they are given equal rank.

















Sites�CPI Rank��Tchamba�1��Neoua�1��Panie�3��Ignambi �4��Colnett�5��Table 9: the importance ranking of sites in Province Nord derived from the CPI.



Since Project Diadema did not visit all forest sites in Province Nord, there are potentially other sites of conservation importance which need to be considered in a complete analysis of site prioritisation for bird conservation in this Province. Particularly, any sites containing R. jubatus are of greater conservation importance for birds than any forest on the Panié massif. Therefore sites surveyed by Hunt (1992, 1997) need to be included in a full analysis of the most important sites in Province Nord for bird conservation. Two sites not visited by Project Diadema are identified by Hunt (1992): 1) Forest between Mont Cantaloupi and Kohidage peak encompassing Pouaïlatimbe; 2) Forest either side of the ridge encompassing the Sphinx and Sommet Arago (see Conclusions and Recommendations). The specific location of these extra sites is well detailed in Hunt (1992). It is difficult to create a definitive ranking of these sites in Province Nord. Hence they are categorised into sites of high priority and sites of lower priority. Tiponite and Paeoua are included as lower priority sites due to their populations of E. cornutus (see threatened species account).





High Priority Sites�Medium Priority Sites��Tchamba�Panié��Néoua 	�Ignambi��Pouailatimbe 	�Colnett��Sphinx-Sommet Arago�Tiponite���Paeoua��Table 10: Priority sites for bird conservation in Province Nord.



�Biological Surveys



This section provides details of all target bird species, all reptiles of conservation interest and all bat species known from New Caledonia. The information presented here is a combination of the project’s findings and that of previous researchers, in order to provide an up-to-date review of New Caledonia’s fauna of conservation interest.





Ornithology

All bird species considered Threatened by Collar et al (1994) are discussed here. In addition, one taxon, Eurostopodus (mystacalis) exul, is reviewed due to its uncertain taxonomic status and extreme rarity in New Caledonia.





Kagu Rhynochetos jubatus Cagou

Conservation Status: Threatened (Endangered) (Collar et al. 1994) 

Legal Protection in New Caledonia: Hunting, capture and retention in captivity is formally prohibited (Deliberation No. 196 DU 29/03/1977) in Province Sud and Province Nord.



Species summary

Rhynochetos jubatus is the single greatest bird conservation priority in New Caledonia, due to its taxonomic uniqueness and apparent decline in most forests as a result of predation by feral and domestic dogs (eg. Hunt et al. 1996).The total populations rests between 500 and 1,000 individuals. Immediate action is required to control dogs over the whole island and not just in Rivière Bleue Parc if this species is to hold viable populations across Grande Terre through the next century. Without immediate conservation measures this species may become extinct at many sites outside Rivière Bleue Parc within the short term future.



Introduction

Rhynochetos jubatus is the national emblem of New Caledonia, a single endemic species representing an entire family of birds, the Rhynochetidae. This extraordinary taxon has unknown affinities with other bird groups, but possibly being related to Cranes, Herons, Rails or even Sun Bitterns. The species is flightless and relatively tame; these are characeristics which epitomise ancient island endemic birds which have evolved in the absence of predators. There are a very large number of documents concerning the distribution, ecology and conservation of this species, but this information needs to be effectively used to enact an island-wide species conservation site management plan.



Project records and known range

R. jubatus was recorded at four of nine forest sites surveyed; Nodela (400-1,000 m asl), Rivière Pourina (250 m asl), Neoua (250 -500 m asl) Tchamba (300-400 m asl). The species is well known and common in the lower forests of Rivière Bleue and Rivière Blanche; disturbingly no records were made from the upper Rivière Bleue despite eight dawn listenings at five sites. Y. Letocart recorded the species from this area in early 1998.



The total population of this species is between 500 and 1,000 individuals. Hunt (1998) makes a minimum total population estimate of 652 individuals for Grande Terre. Y. Letocart (verbally 1998) believes the true figure is closer to 1,000. The population estimate for the Rivière Bleue Park is approximately 300 individuals, although this is based on an extrapolation of density data from a portion of the park, and may not be entirely accurate.



The range of this species has been the subject of some controversy. King (1981) and Warner (1947) suggested its range was relatively restricted. In contrast, Cherrier (1990) claims to have visited “toutes les forêts de Nouvelle Calédonie” from Hienghene to Port Boisé and found R. jubatus common at all these sites. Both Beland (1975, 1978) and Jeggo (1979) made preliminary distributional surveys for the species using questionnaires. The general pattern emerging from these was that the species was rare on the east coast, quite rare in the central mountains and very rare in the west.  These surveys were confirmed and detailed upon with Hunt’s work (Hunt 1997); these revealed a patchy distribution in Province Sud (with the greatest concentration in the forests between Boulouparis and Thio) and rare in most of Province Nord (with perhaps no more than 100 individuals). In summary it is clear that the species is in fact restricted to only certain forests, most of which are in Province Sud. The best summary of the species’ distribution is Hunt (1992) and the expanded executive summary of this report.



Fossil evidence (Balouet and Olson 1986) suggests R. jubatus was previously more widely distributed, including dry forest and the Ile des Pins. The species appears to be almost entirely absent from the north-east ranges, the reasons for which are unclear, but may be related to greater numbers of dogs (Seitre and Seitre 1990). R. jubatus was recorded there as very rare in this area in 1975 (Beland 1975), and one recent aural record exists for the south west side of Mont Panié (Hunt 1992).  Hunt (1997) summarizes circumstantial evidence for a serious dog problem in this area, including packs of feral animals. There are many more villages (and therefore dogs) close to forest in the whole of Province Nord, which is probably a very major reason for the present day distribution of R. jubatus. Hunt (1992; 1997) provides very clear information on the general distribution and approximate density of R. jubatus on GrandeTerre. In Province sud the most important areas outside of Rivière Bleue are the forests between Boulouparis and Thio, and those on the western slopes of Mé Maoya (Nodela reserve); in Province Nord, the forests near to Pouilatimbe appear to hold the greatest concentrations of this species, although insufficient surveys have been carried out on the Amoa river and on the Bokoua massif.



Behaviour and ecology

The behaviour and ecology of this species is very well documented (eg. Letocart 1989, 1991, 1992; Hunt 1997; Seitre et Seitre 1990) and the project’s brief surveys and observations agree with these studies. Territory size is estimated to be 10-30 ha (Hunt 1997; Letocart verbally 1998).



Current threats

The threats to R. jubatus are documented in Hunt et al. (1996), Hunt (1997) and Letocart (1992). Both feral and domestic dogs have been directly and indirectly implicated in the predation of this extraordinary species. Dogs are commonly used for hunting by most tribes visited, hunters using 4-12 animals to aid in the capture of deer and pigs.  No dogs wear muzzles, and very few are registered (Hunt 1997). Most are able to roam free in forests (e.g. Hunt 1997 p.149). Observations by Hunt et al. (1996) show that dogs may leave villages to forage in forests at least 4 km away, and over 1,000 m higher in altitude. Many forests holding R. jubatus are considerably closer than this to sources of dogs which is a great cause for concern. However hunting is decreasing over the territory (e.g. CI/Maruia 1998; J. Manuaté in litt. 1999) and there is a net emigration from villages into Nouméa (e.g. Ahmed-Michaux and Roos 1997); both these factors may mean that fewer dogs will enter and roam in forest in the future. However Hunt’s observations of free roaming domestic and feral dogs probably has widespread validity over the territory and dogs remain numerous in most villages. Hence at present there appears to be little or no relaxation in the serious threats facing this species.



Wild pigs appear to coexist with R. jubatus in the lower forests of Rivière Bleue, apparently posing only a minor threat at low densities (Letocart 1992). Pigs are present in all forests visited during fieldwork, and have been reported throughout the forests of Grande Terre (Thiollay 1989; DDRP 1998). Highest densities observed during this project were at Mont Panié, Tchamba, Néoua and Nodela. Hunt (1997) suggested that high pig densities may threaten R. jubatus in two ways: first, through occasional consumption of their eggs whilst foraging the forest floor (as noted in Letocart 1992); second, through reduction in leaf litter invertebrates caused by their turning of the soil. Data for this is preliminary, but potentially very significant. All tribes visited reported a general increase in local populations of pigs, which is also supported by recent hunting surveys (DDRP 1998). Pig populations may increase still further if pig hunting continues to decrease in most of these forests, as suggested by the recent hunting survey (DDRP 1998).



Rats, particularly Black Rat Rattus rattus, are believed to be responsible for predation of R. jubatus nestlings (Letocart 1992; Hunt 1997). However Rivière Bleue R. jubatus populations were successfully augmented without rat control, suggesting rat predation is not an important factor in causing the greatest declines in populations of this species (Hunt 1997). 



Deforestation and forest fragmentation do not represent the major threats to the species at present. The large territory size presumably sets significant limits on population viabilities in small forest patches. However, Hunt (1997) found that forest patch size was not well correlated with numbers of R. jubatus; other factors such as proximity to human settlements appear to be more important in determining the presence of this species in a given forest area. There are still large areas of forest (or patches of sufficiently contiguous forest) present on Grande Terre for the species’ long term survival. Y. Letocart (verbally 1998) reports that individuals can move at least 2 km over maquis and savanna between forest patches; this is an important observation to facilitate future estimations of population viability in different forest patches on Grande Terre.

























Recommendations for conservation and research

Project Diadema did not conduct intensive research on R. jubatus. However, explicit recommendations for the conservation of the species are made here, given our observations and  with the aid of previous publications concerning the species. Rivière Bleue Park stands out as an impressive conservation achievement for the species; the population in this forest area continues to grow and dogs, the major predators, have been very succesfully controlled. This forest reserve has the potential to act as a significant precedent for the conservation of New Caledonia’s endemic avifauna, especially the highly threatened R. jubatus. The same efforts that have been made in Rivière Bleue will be required in other forest areas to ensure the survival of many populations of this species.



Control of dogs. The single highest priority for R. jubatus conservation in New Caledonia is the control of dogs in the forests of Grande Terre. Dogs have been successfully eradicated from Rivière Bleue, and similar management is required for other forests holding R. jubatus. The very important population of R. jubatus at Nodela needs immediate protection from dogs; pigs have increased in numbers at the site (Letocart verbally 1998; project obs.) which may also provide problems if this population is allowed to grow unchecked. 



Priority sites for conservation. The following sites are highest priorities for long term               monitoring programmes and reserves for R. jubatus. These are based on Hunt (1992) with additions from present fieldwork. These forest areas are priority sites for conservation management practices fundamental to the survival of this species, most importantly control of dogs.					       



Province Sud: (excluding the program already in place in Rivière Bleue park)

a) the area east of Mont Do, including populations along the Nondo river; 

b) Mont Cindoa and Pic Kambwi; 

c) Mont Nakada and surrounding area, including the Karaka, La Foa and Pocquereux rivers and near Col Petchecara; 

d) Nodela reserve and the neighbouring Baraoua river catchment; 

e) Dent de St. Vincent and surrounding area; 

f) the Pourina river valley.	



Province Nord: 

a) Forest between Mont Cantaloupi and Kohidage peak encompassing Pouaïlatimbe; 

b) Massif de Bokoua (Néoua) from Monts Adéo and Mont Ménazi north up to at least Mé Ixaburu and Mékuru; this area was also recommended by Thiollay (1989) and Seitre and Seitre (1990) for the conservation of R. jubatus;

c) Forest either side of the ridge encompassing the Sphinx and Sommet Arago; 

d) the contiguous forest of the upper Tchamba, Néuni and Amoa valleys.



Survey team. The total population of this species is roughly estimated at 500 to 1,000+ individuals. Hunt’s pioneering surveys need to be extended and repeated. The observations in this report of larger populations than previously known in the Tchamba valley and Forêt de Bokoua (Néoua) shows that there is great value in the continual monitoring of this species.  

We recommend that a small mobile survey team, in both Province Sud and Province Nord, is employed to visit listening points in specific pre-chosen forests. All of the sites listed above in (2) for conservation priority are in need of this monitoring. These surveys will provide up to date data to make an accurate estimation of the total population. However on-going surveys are required in conjunction with dog management to monitor population trends in the species. The survey team need no formal scientific training. These surveys can be sufficiently carried out with very minimal training of surveyors in call recognition and compass mapping.



Research into the effects of rats and pigs on populations of this species would be useful in. setting priorities for conservation measures. However active management, not research, is of higher priority for R. jubatus conservation.

The use of plasticine eggs may be used to investigate which species of Rattus are potentially responsible for possible predation events (see Butchart in press).

The effects of pig upturning soil is best investigated by experiment: by observing foraging behaviour of captive bred birds in enclosed areas disturbed by pigs compared with foraging in areas which are pristine would provide direct evidence of diet limitation. The true effects of pig rooting intensity can only be investigated in this experimental way to avoid confusion with other ecological variables in the nature.



�New Caledonian Rail Gallirallus lafresnayanus Râle de Lafresnaye

Conservation status; Threatened (Critical) (Collar et al. 1994)

Legal Protection in New Caledonia; none



Species summary

Not recorded with certainty since the 1890’s, this flightless rail is treated as extinct by several authorities (e.g. King 1981). This species was not encountered during fieldwork. Several local anecdotal records and one possible aural record exist for the species this century.



Introduction

This endemic flightless rail was previously placed in the genus Tricholimnas with a presumed close relative, the Lord Howe Rail Gallirallus sylvestris. This latter species was recently rediscovered on Lord Howe island (Disney 1974a), existing only on a pig-free area of Mt. Gower, perched above steep terrain and cliffs (Disney 1974b). The last known record of G. lafresnayanus on New Caledonia is that of Layard and Layard (1882), who kept an individual in captivity. A summary of local reports that existed up to 1976 is presented in Stokes (1979b). T. Whitaker (in litt. 1998) made an aural record of a “Gallirallus-like call” in the forests of Aoupinié in 1996, the provenance of which remains unknown.



Project records and known range

This species was not recorded during fieldwork. The continued existence of this species is in serious doubt. There were no reliable reports of G. lafresnayanus from any tribes visited. On Mont Panié, two coleoptera rich pellets were found in thick vegetation at 1400 m, on 17th and 19th October. Gallirallus rails are known to produce pellets; however this behaviour is also known in the New Caledonian Crow C. moneduloides, Kagu R. jubatus and Owlet-Nightjars Aegotheles spp. The location of both pellets on small fallen logs – and none found despite intensive searching on the ground – suggests they were placed rather than dropped from a height as might be expected from the C. moneduloides. In addition, R. jubatus is almost certainly not present at the site. R. jubatus normally eject pellets and defecate during roost hours, leaving a characteristic pellet on one side of the perch and faecal matter on the other (Y. Letocart verbally 1998). This pattern does not fit with these pellets found on Mont Panié.  Some Aegotheles spp are known to forage on the ground, which may also explain the location of the pellets found on Mont Panié. The pellets are preserved in ethanol and await analysis (R. Fleischer in litt. 1999). 



R. jubatus have survived predation by dogs and rats in some forests. Given the similar ecologies (flightless and ground nesting) of R.  jubatus and G. lafresnayanus it seems likely that a rail could also continue to survive under these conditions. Local reports suggest that the species used to occupy very similar habitats to R. jubatus (Layard and Layard 1882). The known range of this species is based on the localities of specimens collected and local reports. All specimens were taken between 1860 and 1890, and all came from southern New Caledonia, in fact within a short distance of Nouméa (including two from the Ile de Pins). However this may largely have been due to difficulties of travel in that era. Warner (1947) received several reports of the species from Bourail, La Foa and Canala among other places, some of which ‘gave such vivid descriptions of the bird and the capture that I was forced to believe a few birds were still alive’. The most convincing of these came from several Frenchmen who had lived in the area of Mont Mou for more than sixty years and assured him that the rail was still present in the forests on that mountain. In 1976, Stokes (1979) interviewed old men near Mont Mou, who knew the species but had not seen it for 60 years. No large areas of thick forest now exist on Mont Mou or near this mountain (Stokes 1979 ; project obs.). Warner also reports a capture of the species with a dog on Mont Panié in 1936.



Stokes (1979) reports two captures of the species by local people using dogs. The first near the mouth of the Ouaième River below Mont Panié in 1961; the second on the southern ridge of the headwaters of the Rivière Blanche valley in the south of the island. These reports are convincing as the local people described the bird as characteristically ‘hairy like a deer’.  Balouet (1986) makes a surprisingly casual reference to an observation he made of a large brown rail on Mont Panié in November 1984, but did not formally claim its rediscovery. Present fieldwork has revealed two recent reports, neither coming from humid forest. Firstly, Jacques Morel, a bird keeper and inhabitant of Paita, spoke to an inhabitant of Voh on the north-west coast who claimed to have caught a large brown rail from a local wetland area. Secondly, Serge Blancher, a forester for the DDR, spoke to an inhabitant of Tiakan just north of Ponerihouen who had recently seen a large rail crossing a road in marshland. He described it as being nothing like Gallirallus philippensis or Porzana cinerea, both of which occur in the area. We spent four days in this area, searching for the species in local marshland. A total of 130 m of mist-net were set up in the largest marsh, and beating techniques were applied to flush birds into the net. Despite the capture of species such as Porzana tabuensis, no record of G. lafresnayanus were made. A number of other more convincing records from the past were also collated: Serge Blancher (verbally 1998) reported that a rail with 'hair like that of deer' (poils de cerf) was caught by Melanesians working with his cousin on mining prospection in the Rivière Bleue area in about 1963. The guide for Mont Colnett, Edmond Gouna (verbally 1998) was prompted by the description of the rail as a forest bird to talk about a large, kagu-like rail which walked around obstacles on the forest floor as it was unable to fly.  His father knew of it and told him about it but E. Gouna had never seen it. An old inhabitant from Haut Coulna (verbally 1998) - saw a captive forest rail (taken by dogs) near this village (base of Mont Panié) in the 1930s; this may be the same as Warner’s record for the area in 1936.



Behaviour and ecology

The best indication of the ecological requirements of this species are probably those of Gallirallus sylvestris, a related species which still survives on Lord Howe island. This is amply discussed in Muller and Mullete (1985). The Layards (1882) kept G. lafresnayanus in captivity at Moindou, feeding it ‘Bulimi, raw meat and garbage’ and claimed that the bird they kept was nocturnal, but most active at crepuscular times. It seems likely that the species is a strictly forest rail, a true wood-hen, so the recent records from outside forest seem unlikely. However it has been suggested (e.g. J. Morel verbally 1998) that wetlands could be a refuge for this species where dogs and pigs have not yet invaded. This seems unlikely given the proximity of villages to most suitable wetlands on Grande Terre.



Current threats

R. jubatus still survive in some forests, so the survival of this rail is not impossible. However, the threats to this species are likely to be most similar to those faced by G. sylvestris – these being predation of adults, young and eggs by introduced mammals like pigs and rats (Miller and Mullete 1985). These threats cover all regions of New Caledonia, which makes the survival of G. lafresnayanus unlikely: in comparison, G. sylvestris only survives in areas where these introduced mammals are controlled (Miller and Mullete 1985).







Conclusions and recommendations for conservation and research

This species is either extinct or very rare. However there are several methods available which may still lead to its rediscovery.

We recommend that a reward is offered for any person providing information leading to the rail's rediscovery. While the provision of a captured individual would certainly constitute such information, it should be stressed that any interference with the species should be avoided if possible.

Leg snares are used successfully for the capture (and occasionally rediscovery) of some ground birds in areas such as the forests of Indochina (eg. Lambert et al. 1994)

Nodela and adjacent forests remaining on the slopes of Mé Maoya are a priority for future searches for this species, given the large natural population of R. jubatus in these forests.

Any dog control measures which are introduced for R. jubatus, particularly their eradication inside managed areas, would be likely to benefit G. lafresnayanus as well.



�Cloven-feathered Dove Drepanoptila holosericea Pigeon Soyeux

Conservation status; Threatened (Vulnerable) (Collar et al. 1994)

Legal protection in New Caledodonia: hunting and capture prohibited except for scientific purposes



Species summary

This species is relatively common in most humid forest sites between sea level and 1,000 m over the whole of Grande Terre, and its status as Vulnerable should be re-assessed. It appears under less threat than has been suggested in past publications (e.g. Warner 1947) and the species is seldom hunted due to its small size.



Introduction

D. holosericea represents an endemic genus of pigeon, evolutionarily derived from Ptilinopus but very distinct morphologically (Landoldt 1987). The males have exaggerated wing emargination and cloven primary tips which create a loud siffling noise in flight. This is the only columbid known to enter torpor (Schleucher verbally 1998).  The genus is restricted to the forests of Grande Terre, and is replaced on the Loyalties by Ptilinopus greyi.



Project records and known range

D. holosericea was recorded from seven out of nine humid forest sites visited during the surveys: Haute Rivière Bleue, Nodela, Tchamba, Neoua, Panié, Colnett and Ignambi. It was common or fairly common at all these sites apart from Colnett where it was rare. However it was also noted it at a number of other incidental locations, including the Tango Plateau, Rivière Néhoué, Aoupinié, Mont Koghi (all humid forest) and calcareous humid forest near Koumac caves. All records were made from between sea level to 1000 m asl. 



Toone et al. (1993) estimated the total population to be greater than 5,000 individuals. Project data allow a tentative revision of this estimation to 140,000 individuals (see Appendix 5). This is based on a total of 281 point counts at seven different forest sites, which provide a rough estimation of density per hectare at these sites.  The population estimation is created by taking a mean of these values, and multiplying by the total known area for humid forest on Grande Terre. This value is not proposed to be exact, but represents an order of magnitude estimation for the purposes of conservation.



The Layards (1882) reported it from all humid forest regions ‘wherever a slight elevation is attained’ but never from open country. This is contrary to the reports of Warner (1947) who believed the species to be in great decline and restricted to the higher Melaleuca woodland and humid forests to 800 m. Curiously, Macmillan’s only records were of a few birds from Mont Panié in 1939 (Warner 1947). These reports of Warner and Macmillan now appear somewhat anomalous. When Beland (1975) conducted questionnaire surveys among rural inhabitants concerning this species he found it was known from all regions, but more abundant on the east than the west coast. This reflects the distribution of humid forest on the island. Most interviewees on the east coast believed the populations were stable or increasing. Stokes (1979) searched the forests of Grande Terre for G. lafresnayanus in 1976 and recorded the species as very common and ubiquitous, a conclusion which is closest to our observations.







Behaviour and ecology

D. holosericea was seen in humid forest and in Melaleuca savanna within c. 100 m of this forest type. It appeared to tolerate selectively logged forest, with no obvious decrease in abundance. This species was always observed singly or in male-female pairs, and never in feeding groups or in mixed-species foraging flocks. D. holosericea were generally unobtrusive and difficult to see in dense canopies, but their distinctive call meant they were easily identified. However, the birds were occasionally very active within feeding trees, running along branches in a manner similar to parrots to reach new fruit rather than flying. Both sexes are known to call. Birds sometimes called from exposed branches, both within forest, on forest edge and in adjacent Melaleuca savanna. Alternating duets were be set up between birds, possibly males on adjacent territories or male-female duets. Birds were often found calling from the same perch at similar times each day. 



Birds are believed to nest in Melaleuca trees adjacent to humid forest (Letocart verbally 1998). A. Dessert (verbally 1998) found a nest in Melaleuca woodland near Koumac, c. 500 m from humid forest. No nests were found during fieldwork. Hannecart and Letocart (1983) recorded nesting between August and January. Beland (1975) reports that eggs are most often seen in the nest between July and November, with generally two eggs per brood. In contrast, most closely related pigeons in the genus Ptilinopus have just one egg per brood (Goodwin 1967). Two food plants were identified: Ficus spp., and Elaeocarpus augustifolius.



Beland (1975) notes that the species is known from 100 to 800 m. Birds were not recorded above 1000 m asl during project surveys. D. holosericea appeared more common at lower altitudes, or equally on forest edge, as these two factors covary. It may be that fruiting trees are more abundant in these slightly disturbed habitats. Despite being widespread, the species does appear to have exacting food requirements: in Rivière Bleue it is only found in a small area (c. 2 ha) harbouring trees in the genera Elaeocarpus and Ficus and is absent from the rest of the park (Letocart verbally 1998). The species also appears to make local movements in search of food (Letocart verbally 1998).



Current threats

This species appears under no immediate threat. It is rarely hunted, and hunting appears to be  decreasing on the territory in general (eg. Bokoua Forest: Maruia/CI 1998; Manauté in litt. 1999). Only Tchamba and Néoua tribes reported occasionally taking individuals for food. D. goliath are sufficiently abundant to discourage any hunting of this species. It is possible that D. holosericea is threatened by bush fires due to its savanna nesting habits (Letocart verbally 1998; Blancher verbally 1998), although no decline has been so far identified as a result of such fires. 



Recommendations for conservation and research

This species appears secure and needs no immediate conservation measures to ensure its survival. However, studies of its breeding, movements and feeding requirements would be of great value in understanding the relationship of this endemic species to the forests of New Caledonia.







�New Caledonian Imperial Pigeon  Ducula goliath  Notou

Conservation status; Threatened (Vulnerable) (Collar et al. 1994)

Legal protection in New Caledonia; hunting is restricted to weekends in April, with a limit of five birds per hunter or hunting session: Deliberation N° 12 du 25/02/1981



Species summary

D. goliath remains widespread and in relatively good numbers in most forests of Grande Terre. However, in comparison with historical accounts, populations in almost all areas appear to have declined. The species is rare in the few vehicle-accessible forests which are most heavily hunted. Its status as Vulnerable should be re-assessed. The present hunting law is inappropriate to Kanak lifestyle but is also almost entirely neglected. A new law, and in particular effective regulation, is required to control hunting of this species.



Introduction

This endemic species of Ducula is the largest living arboreal pigeon. It is found only on Grande Terre. On the Loyalty Islands the Pacific Imperial Pigeon D. pacifica occurs, but is quite uncommon (Hannecart and Letocart 1983) compared to the populations of D. goliath in the forests of Grande Terre.



Project records and known range

This species was recorded from all nine humid forest sites visited during fieldwork. It was common or fairly common at Haute Rivière Bleue, Nodela, Tchamba, Néoua, Panié, Colnett and Ignambi and was rare or uncommon in the Haute Rivière Pourina and Ni-Kouakoué. Our records were made between 100 m (Rivière Bleue) and 1,500 m asl (Mont Colnett). The species was generally more common at lower altitudes and in riverine forest.



There have been several publications concerning estimations of populations sizes in this species. Toone et al. (1993) estimated the total Grande Terre population of D. goliath to be greater than 5,000 individuals. In Rivière Bleue Park, Grillet (1995) estimated the population of this species in June and July 1995, using a point count method. By extrapolation using the known area of humid forest in the park, she obtained a total population estimate of  6,600 - 7,600 individuals for the park. However this figure is likely to include a seasonal bias since many D. goliath arrive in the park at this time of year (Letocart verbally 1998), following fruiting of species such as Elaeocarpus spp. Simplified point counts (see methods) were also carried out during Diadema fieldwork to all comparisons between sites and to produce a very approximate estimation for the total population of D. goliath on Grande Terre. These methods give a population estimate of approximately 100,000 individuals (see Appendix 5). 



The literature suggests a general decline in this species population over the past century. Layard and Layard (1882) recorded it as abundant in mountain forests. The observations of Sarasin and Roux (1913), and Warner (1947) follow an apparently dramatic reduction in its abundance over Grande Terre. Warner (1947) claims to have only seen the species ‘infrequently’ in undisturbed mountain forests, believing this is due to hunting in more accessible areas, a sentiment reiterated in Hannecart (1988). Warner further notes that ‘six to eight bushel baskets’ of birds were taken to market in Nouméa each day but these quantities were ‘already becoming difficult to obtain’. These data suggested a serious conservation problem for the species. Beland (1975) reported on questionnaire surveys carried out for this species; there were no surveyed areas lacking D. goliath, and it was reported as common or abundant by 56% of observers. Beland’s approximate distribution map suggests the species was most common in the central mountain chain between Bourail and Houailou, and further up the east coast to Hienghene and Pouebo. However, he also notes that most interviewees believed the species was decreasing in numbers in their local area. Stokes (1979) recorded the species as “ubiquitous and common”, although this only represents the few forests he visited (Rivière Bleue, Rivière Blanche, Rivière Ouinné and Mont Panié). In summary, fieldwork has confirmed the wide distribution of this species but previous surveys and literature suggest this pigeon was in fact more abundant in the past.



Behaviour and ecology

The species was only observed in humid forest, but it appears to tolerate logging of large trees and remained at similar densities in such selectively logged forests. Similarly, Beland (1975) reports that habitats noted by hunters include only primary and partially degraded humid forest. D. goliath appeared equally common in most forests on ultrabasic soils in the south of Grande Terre (although absent from some) or on the vertisols, brown tropical soils and non-ultrabasic ferallitic soils elsewhere on the island. The apparent rarity of D. goliath observed in a few lower stature ultrabasic forests such as Rivière Pourina and the Ni-Kouakoué reserve suggest this is a natural phenomenon, perhaps related to food resources, since both are remote forests with limited hunting access.



D. goliath fed almost entirely on fruits in the canopy, subcanopy and mid-storey of humid forest at all altitudes. Birds often remained motionless in the foliage for long periods, giving away their presence only by calls or a loud and clumsy take off. We usually observed birds singly or in pairs, but they were wary whilst under observation, interrupting their foraging and remaining vigilant. In more heavily hunted areas the species appeared more wary and more difficult to approach.



In July in the lower Rivière Bleue forests, we observed birds in a large communal feeding group in a monospecific stand of fruiting Elaeocarpus augustifolius. This communal feeding behaviour was not observed in any other forests, but equally no such stands of Elaeocarpus spp. were observed which would be suitable for large communal groups of these birds. Several food plants were recorded, all of these being fruiting trees and already known for the species. However, the diet of this species is well known and a review list (Létocart 1998) is given at the end of this account. A total of 42 food plants are now known, 38 for fruit, three for leaves and one for flowers. Chosen fruits range from small berries to very large fruits which require dislocation of the lower jaw to accommodate them (Condamin 1978). 



The calls of this species are loud, booming and unmistakable. Most commonly heard was a ‘bouncing ball’ call of low booming notes increasing in frequency. Two other distinct calls were noted: one a set of short booms of slightly higher pitch, remaining constant in frequency,  the other a coarse ‘gkrarr’ given more commonly at dusk. Calls were given throughout day and also throughout the night at most sites, albeit less frequently. 



Compared to other Ducula pigeons, birds appeared relatively sedentary, only occasionally seen flying across the canopy in search of fruiting trees. The birds have previously been recognised to be less mobile than other Ducula pigeons (Beland 1975). This sedentary nature of foraging individuals conforms with the paucity of group feeding observations. The group behaviour observed in Rivière Bleue shows that the species is capable of a facultative response to the particular phenological conditions of food trees.



The only breeding record made was of one broken egg, believed to be of this species, in the Haute Rivière Bleue in October. No courtship, collection of nest material or other breeding behaviour is known in the species (Letocart 1998) and none was observed during surveys. Beland (1975) recorded eggs in the nest between August and November.  Letocart (1998) has shown that eggs are laid between June and December, and nestlings are observed between July and March. There is only one reproductive attempt within a year’s cycle, and just one egg is laid. However the species does not always reproduce each year, with sometimes 1-2 years between breeding attempts. If a clutch is destroyed, a replacement clutch can be laid within 12-31 days (Letocart 1998).



Current threats

D. goliath is a very popular game species on the territory, both for personal consumption, and, illegally, for commercial purposes. All hunting of this species for commercial purposes is against the law, but hunting for personal consumption is permitted during weekends in April with a limitation of five birds per hunter per weekend (Dél. N°12 du 25.2.81 ; Ar. N° 496 du 17.4.1948). This law is not effectively enforced and also appears inappropriate for Kanak tribes who have ancestrally hunted the species for most of the year. Some tribes where hunting was still intense had certain taboos to control hunting in a particular period of the year; for example, Tchamba tribe claim they do not hunt the species during November and December. This is reportedly when the birds are least fat, which is likely to be a post-breeding condition. Individual birds are sold in villages for approximately 1,500 CFP (J. Manauté, in litt. 1999).



The species remains common or fairly common in the forests hunted by tribes in Province Nord. In fact, surveys in the Haute Rivière Bleue and Nodela Reserve did not reveal a significantly greater abundance in these (presumably) less hunted sites. These data tentatively suggest that hunting of D. goliath in tribal forests is not threatening the species with local extinctions. However it is clear from other surveys that the species has declined in these areas. Although no specific data were collected, D. goliath appeared less common in forest patches close to tribes. Hunters from tribes confirmed that the species used to occur more abundantly in these proximal forests, and attributed this decline to hunting. Hence hunting does indeed appear to impact on populations of this species; Province Nord-CIRAD are commencing a quantitative analysis of this phenomenon at Forêt Plate (N. Barré verbally 1998). Significantly, Tchamba and Néoua tribes claimed that the species had become less abundant since ‘the past’, specifically due to hunting by persons coming from outside the tribe (e.g. from Bourail for Bokoua forest), who shot large numbers beyond that reasonable for personal consumption. However this trend may be on the decrease (M. Lepoutre in CI/Maruia 1998).



Hunting within Kanak tribes appears to have decreased in intensity (Manauté in litt. 1999).  Emigration of people from tribes into Nouméa (Ahmed-Michaux and Roos 1997),  lessening dependence on forest for livelihoods, an increase in agriculture (Manauté in litt. 1999), increased use of poultry (Manauté in litt. 1999) and greater involvement inalternative leisure activities have all contributed to this trend. Beland (1975) reports that most interviewees said D. goliath were used for personal consumption and commercial purposes; several questionnaires included views that most hunters do not observe the season or the quota, and the control of hunting or the takings was absent or inadequate. It appears nothing has changed regarding this situation in the past 23 years, despite the introduction of new laws. Beland concludes that a moratorium on D. goliath hunting is required, given the almost entire negligence of hunting laws regarding this species.  This view may still be valid for certain forests where D. goliath populations have reportedly plummetted, such as the Col d’Amieu (F. Devinck, verbally 1998); forests where populations of this species have plummetted appear to be those most easily accessible by vehicle.



The New Caledonian Crow Corvus moneduloides is reportedly the greatest natural enemy for the species, taking nestlings and eggs (Beland 1975; Condamin 1978). Circus approximans, Accipiter fasciatus and Accipiter haplochrous are all believed to take young and occasionally adults as well (Condamin 1978; Y. Létocart verbally 1998). One informator for Condamin’s review suggested crows were responsible for the destruction of 60–70% of nests. This seems unlikely; Letocart has only seen one predation attempt (successful) by a crow on the eggs of this species (Y. Letocart verbally 1998)



Recommendations for conservation

The following recommendations are offered for consideration, but are not immediately essential for the survival of this species in the short to medium term.



Hunting regulations, as they stand, are almost ineffectual for this species because of little on-the-ground enforcement of laws. In addition, current laws appear inappropriate for the traditional habits of Kanak tribes. We recommend a change in the law, allowing hunting through more of the year, but with stricter regulation of the numbers taken. Moratoriums on hunting of D. goliath in particularly vulnerable areas such as the Col d’Amieu may be necessary at least until populations have revived. Any laws concerning hunting must receive on-the-ground enforcement in order to have an effect.



Studies such as those due to be undertaken by CIRAD could be usefully extended to other areas in order to provide scientific data on the potential effects of hunting.



�Food plants of Ducula goliath. Data from 

Létocart (1998)



Pandanus spp. 3

Guettarda sp.

Syzigium spp. 2

Ficus spp. 3

Planchonella thyense

Planchonella endlichieri

Montrouziera cauliflora

Podocarpus sylvestris

Canarium oleiferum

Oncotheca humboldtiana

Elaeocarpus brachypodus

Scaevola sp.

Polyscias sp.

Cryptocarya transversa

Garcinia sp.

Citronella sarmento

Xanthomyrtus hienghenensis

Hernandia cordigera

Endiandra baillonii

Balanops vieillardii

Alyxia leucogyne

Semecarpus neo-caledonica

Piliocalyx sp.

Beccariella sp.

Elaeocarpus  leratii

Eugenia sp.

Bureavella cf endlicheri

Garcinia puat 

Exocarpos sp.

Schefflera sp.

Xylopia pancheri

Ilex sebertii

Oxera palmatinervia

Gardenia aubryi  (flowers)

Morinda sp  (leaves)

Myodocarpus fraxinifolius (leaves)

Non identified species (leaves)



�Horned Parakeet Eunymphicus cornutus Perruche Huppée

Protected status; Threatened (Vulnerable) (Collar et al. 1994).

Legal Protection in New Caledonia: hunting and capture prohibited except for scientific purposes.



Species summary

A comparison between the current status of E. cornutus and historical records suggests that this species has significantly declined in numbers over the past century. The causes of this decline are unclear, but rats may be responsible, especially as E. cornutus is known to nest in the ground. No evidence of  trapping for trade or domestic purposes was revealed by fieldwork. The species has a very patchy distribution, concentrated in some ultrabasic forests in the south of Grande Terre. A full ecological study could valuably be carried out on this Threatened species..



Introduction

This endemic parrot genus has recently been split into two full species (Robinet in press), E. cornutus (discussed here) found only on Grande Terre and  E. uvaeensis, found only on the nearby island of Ouvéa. The genus is most closely related to the Cyanoramphus parrots of the Australo-Pacific region (Forshaw 1989). These genera have in fact been known to produce fertile hybrids in captivity (Silva 1989).



Project records and known range

The species was recorded at five out of nine surveyed sites, and was more frequently encountered at sites in the southern half of Grande Terre. It was common at Nodela (to 1,100 m asl) and Rivière Pujémia (to 700 m asl); it was recorded as rare or uncommon at three other sites: Haute Rivière Bleue (to 500 m asl), Néoua (to 450 m asl) and Ignambi (to 1,200 m asl). All these sites contain humid forest, with a canopy of between 10 and 30 m. The total altitudinal range is therefore at least 100 m asl (Rivière Bleue) to 1,200 m asl (Mont Ignambi).  Seal et al. (1992) estimate the total population to be 2,000-10,000 individuals. Our observations suggest a smaller estimate, closer to between just 1,000 - 3,000 individuals.



The species appears to have declined in numbers. It was historically believed to occur ‘in all the forest-region’ (Layard and Layard 1882), and more recently it was described as ‘assez repandue dans les forets humides’ Delacour (1966). Macmillan (cited in Warner 1947) found the species only in Rivière Bleue and on Mont Panié. Warner (1947) saw the species just twice, both above 500 m asl. One of the first notes which suggested the species may be concentrated in the south was that of Stokes (1979) who in fact believed that the Rivière Bleue / Blanche area was the “last stronghold for the species”. This is clearly not true despite the good population that occurs here. Our observations and local reports collected suggest this species is certainly concentrated in the south of Grande Terre in forest on ultrabasic soil. However, it is not found in all such areas of humid forest, suggesting it has even more specific habitat requirements. For example, the species was not observed in the Rivière Pourina or the Ni-Kouakoué, despite both being relatively low stature forests on ultrabasic soil. Furthermore the Ni-Kouakoué holds good numbers of Agathis lanceolata (Suprin, in litt. 1998) which is a known food plant for this species (Hannecart and Letocart 1981). It was recorded from the Rivière Pujèmia which appears very similar to the adjacent Pourina. It was most common at Nodela (part of the ultrabasic Mé Maoya massif) and the lower Rivière Bleue valley (not a fieldwork site), but the reasons for these differences are unclear. It may prefer the taller, more fertile, colluvial forests on ultrabasic soil, but this requires a full ecological study. Short distance migrations might also be responsible.



The following is a list of all known sites for the species that have been found in the literature or during project fieldwork: Rivière Bleue (Stokes 1979; Macmillan 1939; project records.), Rivière Blanche (Stokes 1979; Letocart verbally 1998), Mont Koghi, Mont Dzumac, Mont Humboldt, Nodela Reserve (Letocart 1993; project records.), Upper Tchamba valley (Robinet verbally 1998; project local reports 1998), Bokoua forest (Mont Adéo, and forest north-east towards Mont Menazi, and north towards Mé Ixaburu and Mékuru) (Whitaker 1997; project records.), Col d’Amieu (C. Sandoz verbally 1998), Tchingou, Mont Panié (Macmillan 1939), Mont Ignambi (project records.), Paeoua, Tiponite, and the Koumac area (Letocart verbally 1998;  M. Christy  verbally 1998).



Behaviour and ecology

This parrot appears to occur at low densities at several forest sites, concentrated in the southern half of Grande Terre, but is common at few of these. This suggests relatively tight habitat requirements, perhaps through restrictions on nesting or feeding ecology. It was observed feeding on fruit and seeds of several tree species, solitarily and in small groups of up to six individuals. Feeding parties were often noisy, calling together occasionally; individuals may also called intermittently when feeding. The birds often perch at the top of exposed trees to call. However when feeding or resting, the species is difficult to observe as they clamber silently around the canopy. E. cornutus is known to nest under rocks, tree roots and in holes in fallen trunks (Hannecart and Letocart 1983; O. Robinet verbally 1998). E. cornutus is known to take the seeds of several trees: Agathis lanceolata, Flindersia fournieri and Acacia sp.. 



Current threats

The species appears to have declined in abundance this century, but the reasons for this are not clear. No trapping of this bird for commercial or domestic purposes was observed or reported during the project. The species may be increasingly threatened by the spread of rats Rattus spp. in the New Caledonian forests. As it breeds in terrestrial cavities (Hannecart and Letocart 1983), its nests may be vulnerable to predation by these introduced predators, as is the case for Cyanoramphus and Vini parrots in other Pacific islands (e.g. Seitre and Seitre 1992; see also Robinet and Salas 1995). The species appears to have disappeared from Mont Panié as it has not been knowingly recorded since Macmillan (1939, cited in Warner 1947); surrounding tribes are not familiar with photographs and drawings of the bird.



Recommendations for conservation and research

A thorough field study of this species is required to determine its basic ecological requirements. Through this an understanding of its present distribution may be possible, by identifying correlations with food plant distribution over the island. This research could be started in the Nodela reserve where the species is apparently most abundant.

Continual monitoring is required to see if the species is subject to domestic or international trade.

Nodela is a key site for the conservation of this species; the recommendations set out in the site account for Nodela important for the management of the species at this site.

The species should remain listed as Vulnerable.



�New Caledonian Lorikeet  Charmosyna diadema Loriquet à diadème

Conservation status; Threatened (Endangered) (Collar et al. 1994)

Legal protection in New Caledonia; hunting and capture prohibited except for scientific purposes (List B).



Species summary

This parrot is known from two female co-types collected in 1859, and one individual collected by Sarasin in 1913 but not preserved. Very few local reports exist.  The species was not recorded during project  fieldwork. Its apparent disappearance is a mystery as there are no obvious threats to the species.



Introduction

Lorikeets in the genus Charmosyna are notoriously difficult to observe (see, e.g. Beehler et al 1986). There are several species in this genus which have not been seen for many years, or have disappeared from particular islands for no apparent reason. These include C. toxopei from the island of Buru, Indonesia, C. palmarum from Vanuatu and C. amabilis from Fiji. Some Charmoysna lorikeets are restricted to montane forest habitats, such several species in Papua New Guinea



Project records and known range

No records of this species were made during project fieldwork. Indeed, there were no possible sightings of any small unidentified parrots, nor were any high-pitched calls heard which are characteristic of the genus. The forests behind the settlement of Oubatche (where Sarasin collected his specimen) are on the slopes of Mont Ignambi, where a total of 11 days of fieldwork were conducted, including 42 hours of canopy watching. A total of 30 days were spent in the forests of the north-east ranges, in areas of similar habitat which are contiguous with the forests where Sarasin’s specimen was collected (Roux and Sarasin 1913). The known range of the species is hence very small. The co-types were collected from an unknown location in New Caledonia, so the slopes of Mont Ignambi are the only certain historical  locality for the species.



Behaviour and ecology

There is very little information on the ecology of C. diadema. Layard and Layard (1882) had reports from their hunting friends “Messieurs Boyer” that it was an extremely rare inhabitant of forest regions and occasionally visited Erythrina flowers.  Its habits are likely to be similar to those of other Charmosyna lorikeets so it may live in small nomadic groups, moving between the nectar and pollen sources of flowering trees. The birds are likely to be very difficult to see.



Current threats

There are no clearly identifiable threats to this species and its apparent disappearance remains quite inexplicable. The lack of specimens collected by past ornithologists suggest that it has always been rare and / or very localised on the island. Sarasin (1913) spent seven months in Oubatche and procured only a single specimen, and does not claim to have seen the species. The Layards knew it only from hunters reports from remote regions. 



Bregulla (1992) suggested the disappearance of C. palmarum from some southern islands in Vanuatu may be due to destructive cyclones, and this remains a remote possibility for C. diadema.  However, it is unclear why cyclones would affect this species but not any others, and at this particular period in the species’ history. Bregulla (1992) also suggests that malaria may be responsible for the disappearance of C. palmarum; however there is no evidence for the existence of bird (or any type of) malaria on New Caledonia. More likely, the species may have been particularly susceptible to predation by rats. Rattus exulans arrived in the Melanesian era, followed by Rattus rattus and Rattus norvegicus around 1850 (Revilliod 1913). It is possible that C. diadema was much more common in the past, and these introduced predators (perhaps in combination with a natural decline) lead to its almost complete demise by the time scientific explorers arrived to document the island’s natural history.



Recommendations for conservation and research  

Charmosyna lorikeets can be so difficult to locate that the continued existence of C. diadema on the island cannot be dismissed. C. amabilis from Fiji was first recorded this century quite recently in small flocks on Vitu Levu (Watling in litt. cited in Collar et al. 1994). C. diadema is most likely to survive in the north-east ranges or on the Bokoua massif; further surveys in these forests may still reveal the existence of this enigmatic species.



�New Caledonian Owlet-nightjar Aegotheles savesi  Aegothèle Calédonien

Conservation Status: Threatened (Endangered) (Collar et al. 1994)

Legal Protection in New Caledonia: None



Species summary

This species was rediscovered during the course of Project Diadema fieldwork in the Ni-Kouakoué reserve. It appears to be very rare and/or very localised. Virtually nothing is known of this species ecological requirements or the threats to its survival. Further survey work in the Ni-Kouakoué reserve and possibly the upper Tchamba valley are required to gain a better idea of its population and distribution.



Introduction

Aegotheles savesi is a member of an unusual family of birds consisting of just eight species. They are distributed in Australia and New Guinea (six species), Halmahera (Maluku, Indonesia) (one species) and New Caledonia (one species). Birds in the genus Aegotheles are cryptic and nocturnal, feeding on small beetles and other night insects. Most species are very poorly known, especially Papuan taxa from remote mountain regions (Beehler et al. 1986). Aegotheles savesi was previously known to science with certainty by a unique specimen (the type) collected in 1880 from the bedroom of a house in the village of Tonghoué, near to Paiita, at the foot of Mount Koghi in southern New Caledonia. There also exist some subfossil bone remains. The species has long been presumed extinct by some authorities (e.g. King 1981). However there are several unconfirmed records of this species from New Caledonia. The most promising is that of Macmillan (1939) who claims to have found a dead individual on the island of Maré in the Loyalties; in the paper he added this significant record to a table of otherwise relatively unimportant observations from the island and it seems extraordinary that he did not provide more discussion of this important find. 



There are several other anecdotal records. A hunter, M. Gerard, claims to have shot an individual of this species in 1960 near to Paita (see Stokes 1979). Furthermore, D. Letocart (brother of Y. Letocart, ornithologist for Province Sud) claims to have heard calls similar to Aegotheles cristatus in the forested headwaters of the Amoa river in 1996; he also remembers finding a dead bird in the 1950s (on the forest edge in the adjacent upper Tchamba valley) which resembled an Aegotheles sp., but unfortunately no specimen was retained.



The taxon has been treated as a subspecies of the Australian Owlet-Nightjar A. cristatus (Delacour 1966; Hannecart and Letocart 1983) or as a sister species (Mayr 1945 ; Schodde and Mason; Peters World Checklist). These points of view were resolved by Olson et al. (1987) who compared skins and skeletons of all extant Aegotheles spp. with the sole skin of A. savesi. These authors conclude that “A. savesi is very distinct with no close affinities to A. cristatus. It is the largest living member of the genus, with elongate tarsus but reduced wing. In size and proportions it is intermediate between the other species of Aegotheles and the subfossil species of Megaegotheles novaehollandiae of New Zealand.” Similarly, Cleere and Nurney (1998) regard the taxon as a very distinct species and support this treatment of its taxonomic status.



Project records and known range

An Aegotheles sp. was observed at 1840h on 5 November 1998 in the Rivière Ni Valley in the west of the Massif de Kouakoué in Province Sud of New Caledonia. The bird flew across a dirt road and foraged for insects in and out of the canopy of riverine forest, disappeared, possibly perching, and then reappeared again to continue foraging (total c. 30 seconds) before disappearing, apparently further downstream. The appearance of the bird at dusk suggests it may have just emerged from a roosting hole further upstream. The bird was stocky, with broad but quite short rounded wings. In size it appeared around 30 cm in length.  These characteristics fit with the features of the only known skin of A. savesi which has been examined at Liverpool County Museum. No calls were made and the bird was not relocated that night, despite searching until 0100h. This is the first sighting by ornithologists of Aegotheles savesi since the type was collected, representing its rediscovery after 118 years.



The observation of this species was made by two members of the project team. Subsequent searches at this site in the following week for five days and six nights provided no further records of this bird, either aural or visual, despite the use of playback and intense fieldwork by five ornithologists. A total of 97 hours of night fieldwork were conducted in searching for the species. Trees possibly containing holes used as roost sites in the surrounding area and adjacent river valleys were disturbed by beating with sticks; tree disturbance fieldwork totalled 46 hours.



The sole observation despite five months of fieldwork across Grande Terre suggests the species is very rare, and possibly very localised. Furthermore there are very few nocturnal calls which are unidentified from the fieldwork. Unfamiliar calls were heard on two occasions during night fieldwork in the Rivière Ni valley. One call heard in Rivière Bleue in July was identical to Aegotheles cristatus, which may possibly pertain to Aegotheles savesi ; one further unidentified night call was recorded from Mont Panié, although this call is likely to pertain to a flying fox. However the great variation in calls of Aegotheles spp. makes it very difficult to predict the call belonging to A. savesi.



Behaviour and ecology

The behaviour and ecology of the species is virtually unknown. The type specimen came from Tonghoué which was (1880) surrounded by Melaleuca woodland, at the foot of Mont Koghi; however it is possible that the bird came from the humid forest of Mont Koghi itself. The Ni forests are similarly evergreen on ultrabasic soil, though somewhat different in structure and species composition (B. Suprin in litt. 1998). Y. Letocart’s record is from humid forest edge and M. Gerard’s report comes from Melaleuca woodland. A. cristatus can be found in a variety of habitats including savanna and scrubby forest (Pizzey and Knight 1997), whereas some Papuan species are restricted to largely undisturbed mountain rainforest (Beehler et al. 1986).



The bird observed in the Ni valley was foraging in riverine forest, a thicker and denser formation than forest on adjoining ridges, and with a different species composition. The following site and vegetation descriptions were provided by B. Suprin (B. Suprin  in litt. 1998).



Habitat Description: The Ni valley study site consists of riverine forest on peridotite rocks, with western aspect, at 700 - 800 m asl. Forest canopy not exceeding 20 m, with Nothofagus aequilateralis and Nothofagus codonandra dominant. Emergents including Araucaria subulata, Agathis lanceolata, and above 800 m asl, Agathis montana.  Mean DBH 35 cm, with maximum 60 cm and 120 cm for the Agathis spp. (Kaoris). No strata were well defined, but there is a dense understorey. Just two species of abundant palms were present: Actinokentia divaricata and Basselinia pancheri. The riverine forest canopy where the bird was seen foraging consisted mainly of Bureauvella wakere (Sapotaceae), and also Calophyllum neocaledonicum, Agathis lanceolata, Archidendropsis granulosa, Elaeocarpus sp., Sparatosyce dioica, Cryptocaria sp. and Schefflera gabriellae.



Current threats

There is good evidence that rats are predators of hole nesting birds in the Pacific (eg. Seitre and Seitre 1992). Furthermore, the Australian Owlet-Nightjar A. cristatus is known to suffer high rates of nest predation by a mammalian predator, but whether this is rats or a native Australian mammal is not known (Brigham and Geiser 1997). However as no native mammals occur in New Caledonia, any nest predation is likely to be carried out by introduced rats.



Logging was stopped in the area in 1993. Following this, 7500 hectares of this massif were designated Reserve Speciale de Faune et de Flore de la Ni-Kouakoue in 1995 (see Jaffré et al 1998).  The area receives no formal protection at present.  A Noumea-based NGO, the Association pour la Sauvegarde de la Nature Néo-Calédonienne (ASNNC), recently began lobbying for the Ni-Kouakoue area to be considered for Biosphere Reserve or World Heritage Site status, principally for the important Kaori (Agathis lanceolata) stands found in one of the valleys of the Massif. The momentous rediscovery of the A. savesi in this reserve adds strong support for the effective conservation management of this important forest area; for further details see the study site account for the Ni-Kouakoué.



Recommendations for conservation 

Further surveys: other equally suitable but relatively inaccessible areas of forest remain to be surveyed along the Ni Valley, all over the Massif de Kouakoue and indeed the rest of Grande Terre. The upper reaches of the Tchamba and Amoa rivers are also a priority area for researching this species.

Control of rats in the Ni-Kouakoué reserve may improve the survival prospects of this species. However such a project would be logistically and financially difficult.



�New Caledonian White-throated Nightjar  

Eurostopodus (mystacalis) exul  Engoulevent à gorge blanche

Conservation status: not listed due to subspecific status

Legal protection in New Caledonia: none



Species summary

Known from a single specimen collected in August 1939 (Mayr 1941), this taxon is treated either as a sub-species of the Eurostopodus mystacalis (eg. Hannecart and Letocart 1983; Cleere 1998) or as a full species in its own right (Dutson in prep.). No records of this taxon were made during project fieldwork. No villagers questioned along the east coast were familiar with a bird resembling a nightjar in appearance or habits.



Introduction

Eurostopodus nightjars are found from New Caledonia, throughout Australia, New Guinea, Indonesia and south-east and southern Asia. E. mystacalis mystacalis is quite common in a variety of habitats in Australia, whereas E. mystacalis nigripennis is known from beaches (Dutson in litt. 1999) in the Solomons.  Some individuals of E. m. mystacalis are known to migrate to Papua New Guinea and the Solomons during the austral winter (e.g. Pizzey and Knight 1997); hence it is possible that this single specimen is an aberrant representative of this migrant race. This is unlikely given that the specimen collected by Macmillan (Macmillan 1941) was in egg laying condition. E. mystacalis exul is described as an “extremely distinct subspecies” being much paler above and with no hindneck collar (Cleere and Nurney 1998).



Project records and known range

No records of this species were made during fieldwork and no local reports exist. Macmillan (1941) collected the type from thick grass in Melaleuca woodland near Tao on the north-east coast of Grande Terre in 1939. If the species survives in this area, it is surprising that no bird of this kind is familiar to the people of the region. Nightjars have a distinctive shape and flight at dusk, and have bright eye shine often seen in car headlights. Similar habitats to that of the type exist all along this north-east coast, between and surrounding inhabitated areas, along the narrow coastal plain.



Behaviour and ecology

Not known, but likely to be similar to other sister species in Australia and the Solomons, hawking for insects at dusk but roosting in long grass during the day (eg. Pizzey and Knight, 1998). E. mystacalis mystacalis prefers Eucalypts and wooded savannas (Cleere and Nurney 1998). Macmillan’s bird was in egg laying condition when he collected it in July. Eurostopodus nightjars in south-east Asia are often conspicuous at dusk, flying and calling in clearings and on forest edge (e.g. Mackinnon and Phillips 1993). However the Australian form E. mystacalis mystacalis is known to be more elusive in its behaviour (e.g. Pizzey and Knight 1997; T. Palliser verbally 1998). Cleere and Nurney (1998) describe the call of E. m. nigripennis, which is distinct from E. m. mystacalis; such vocal differences are equally likely for the New Caledonian taxon.



Current threats

No specific threats have been identified for this taxon. Bush fires which destroy large areas of Melaleuca savanna each year may threaten the roost and nest sites of this species. Cleere and Nurney (1998) identify introduced dogs and cats to be potential predators of nesting E. mystacalis mystacalis. Therefore introduced mammals such as rats, cats and dogs, both feral and domestic, are likely to predate roosting adult birds, young and eggs of E. mystacalis exul.  G. Dutson (in litt. 1999) believes these same threats could be responsible for the apparent decline of E. m. nigripennis in the Solomons. Fire ants Wasmannia auropunctata have spread rapidly since their introduction in 1972 and are now rife in many areas of savanna and some forests (Jourdan 1997). This may represent another real threat, especially for nestlings.

 

Recommendations for conservation and research

The single specimen gives us our only clue as to the taxons habitat preferences. Large areas of suitable Melaleuca woodland remain unsurveyed on the island, and flushing techniques may prove successful. Searches at dusk and further interviews with local people may eventually reveal an isolated population of this taxon. However it is possible that the taxon is a very rare and elusive humid forest nightjar, and this habitat should not be entirely neglected in further surveys.



�Crow Honeyeater Gymnomyza aubryana Meliphage Noir

Conservation status; Threatened (Vulnerable) (Collar et al. 1994).

Legal Protection in New Caledonia; All capture and hunting prohibited.





Species summary

Gymnomyza aubryana has an unusual distribution, being largely restricted to the humid ultrabasic forests of southern Grande Terre. It appears generally uncommon in these forests. There are few known observations of this species further north than Pic Ningua, although its presence on Mont Panié was confirmed during project fieldwork. Populations were also discovered in forests such as Pourina and Ni-Kouakoué, suggesting the species may have a more secure future than has previously been suggested (e.g. Chardonnet et Lartiges 1991). Nevertheless, populations may be declining in some areas (Létocart verbally 1998). A tentative population estimate of 1,000-3,000 individuals is given on the basis of field observations and reliable reports.



Introduction

Gymnomyza aubryana belongs to an unusual genus, comprising just three species, one endemic to each of Fiji, Samoa and New Caledonia. G. viridis of Fiji is relatively common and found in humid forest above 500 m; G. samoensis of Samoa is a rarer, shyer bird, only known from humid forest above 1,000 m on the island (DuPont 1976; Watling in litt. 1999). G. aubryana is only known from Grande Terre (Hannecart and Létocart 1983). The genus Gymnomyza represents some of the largest honeyeaters (Meliphagidae) in the world.

 

Project records and known range

G. aubryana was seldom recorded during fieldwork, being observed at four out of nine forest sites. Single records of individuals or pairs were made in upper Rivière Bleue (100-350 m), Rivière Pujémia (500 m) and Pourina (250 m), and Panié (400 m). Birds on several territories were observed in forests of the Ni valley (700-850 m).



The species has an unusual distribution on Grande Terre, being concentrated in the south of the island. It is nowhere common. The species is known from altitudes of 100 m asl (Rivière Bleue) to 1,000 m asl (Mont Humboldt and Mont Dzumac). The best data come from Rivière Bleue where Y. Létocart knows of at least 18 territories (Létocart verbally 1998).  We tentatively estimate the total population on Grande Terre to be 1,000-3,000 individuals based on field observations and reliable reports; this figure is also supported by an approximate calculation: the observed distance between territories of G. aubryana in both Rivière Bleue and Ni-Kouakoué is approximately 500 m, which might suggest territories of approximately 0.5 km2 in size. Jaffre et al. (1997) estimate the total area of humid forest on ultrabasic rock on Grande Terre to be c. 1,200 km2, which (if all this is suitable habitat) would harbour c. 2,400 territories. However it is likely that only a fraction of the original 1,200 km2 represents suitable habitat for this species. This estimation will be revised following Y. Létocart’s work on the ecology and territoriality of this species starting in 1999.



The following is a list of all known localities including those made during Project Diadema fieldwork. Rivière Bleue (Létocart verbally 1998; project records); Rivière Pujémia (project records); Rivière Pourina (project records); Mont Koghi (Veuillemeur and Gochfeld 1976); Mont Mou (Layard and Layard 1882); Mont Dzumac (Létocart verbally 1998; Boulet verbally 1998); Rivière Ni (project obs); Mont Humboldt (Boulet verbally 1998); Pic Ningua (Sirgouant verbally 1998); Mont Panié (Stokes 1979; Sirgouant verbally 1998; Jaffré verbally 1998; Boulet verbally 1998; Flannery in litt. 1997; project records; two skins at Museum National d’Histoire Naturelle, Paris); and Forêt Tia, Pouembout (Sirgouant verbally 1998). All these sites, except Panié and Tia, are humid forest on ultrabasic soil. Anecdotal records of the species on Mont Panié were confirmed during fieldwork with a single observation of a bird at 400 m on the western slopes near Haut Coulna. The species is known to the nearby tribes of Haut Coulna (west of Mont Panié), Colnett (east of Mont Colnett) and Paimboas (west side of Mont Ignambi) who have local names for the species. This disjunct population on the Panié massif appears small and, according to these tribes, possibly in decline. Tchamba tribe also describe a rare black bird resembling G. aubryana. Tia forest (32.5 ha) is a moist riverine type sclerophyllous forest on the west coast near Pouembout, representing a major extension in known habitat for this species, and indeed the genus. This observation may be the result of seasonal movements of the species, and there is no evidence of a resident population at this site (Sirgouant verbally 1998).  



Behaviour and ecology

This is a poorly known species. All project records were of brief sightings in which the observer was initially alerted by a call, or in which the bird appeared in response to playback of its call. Birds were often unobtrusive, moving quietly around the canopy, subcanopy or midstorey whilst foraging. However, flights between trees were awkward and conspicuous, with occasionally clumsy flapping. Birds were also observed resting and mutually preening in the middle of the day (1200-1300h). 



Playback of the species call works very effectively to locate birds and investigate the pattern of territories (Létocart verbally 1998), suggesting the species is highly territorial. The size of territories remains unknown, but several territories (presently being studied) exist along the road in Rivière Bleue and separate individuals (which responded to playback) were recorded at least 500 m apart in adjacent forested valley folds along the Ni. Calls are given mainly in the hour before dawn in the breeding season, believed to be between August and November. However aggressive calls are also given in response to playback of the species’ call. It is naturally discrete and barely vocal during the daytime at all times of the year.



Only one nest has ever been located (Hannecart and Létocart 1983), a rough bowl of twigs placed in the lower branches of a canopy tree at 15 m. This nesting occurred in September ; Layard and Layard (1882) noted incubation in October. Létocart (verbally 1998) believes that the breeding season runs from August to November.



The species is recorded in the lower Rivière Bleue at an altitude down to c.100 asl. It is known to at least 1,000 m asl on Mont Dzumac (Létocart verbally 1998) and Mont Humboldt (Boulet verbally 1998). Layard and Layard (1882) recognize G. aubryana as perhaps one of the rarest birds on the territory and curiously only “inhabiting the most secluded and inaccessible mountain forests” where it seemed not uncommon as it was recorded on every visit by the friends of the Layards ‘Messrs Boyer’. Present observations do not entirely support this proposed historical distribution, as it is found at low altitudes in the Bleue, Blanche and Pourina valleys. However, areas such as these were very inaccessible in the time of the Layards.



The records from sclerophyll forest require confirmation. However most records come from humid forests of varying stature (5 - 20 m) on ultrabasic substrates in the south of the island. Large areas of this forest still remain, such as the Kouakoué-Humboldt region, most of which is primary or has been selectively logged for Kaoris Agathis spp. Initial observations suggest that G. aubryana is not immediately affected by these selective logging practices (e.g. in Rivière Bleue and Ni-Kouakoué).



Food plants remain unknown at present, but birds have also been observed to peck under Casuarina bark (Létocart verbally 1998) and to consume berries and some flowers (project records). S. Sirgouant’s record from sclerophyllous forest involved a bird feeding on a Captaincookia spp., a cauliflorous tree endemic to sclerophyll forest in New Caledonia.



It is possible that the species makes seasonal movements in Grande Terre. Some observations in the north (e.g. the sclerophyllous Tia forest, Sirgouant pers comm 1998) have been made at a time when Létocart believes the species to be less common in the lower Rivière Bleue forests (Létocart and Sirgouant pers comm 1998). This suggestion remains to be confirmed. Létocart has recently (December 1998) started a radiotelemetry field study on the ecology and behaviour of this species.



Current threats

Specific threats to this species are unknown. The species appears to have declined in abundance since 1981 in the lower forests of Rivière Bleue, although there are no data to support this (Létocart pers comm 1998). Delacour (1966) records the species as “n’est pas rare dans les forêts”, a vague statement but indicative of possible greater abundance in the past. However the Layards regarded it as uncommon, at least in that it was rarely encountered outside remote mountain forests. The present ecological study on this species should reveal whether introduced species such as Black Rat Rattus rattus are responsible for any perceived decline. There is no evidence for rats threatening G. viridis on Fiji (D. Watling in litt. 1999).



The general threats to this species include habitat loss and fragmentation. Small forest patches amongst maquis on ultrabasic soil are at risk from bush fires due to their size and comparative isolation providing no buffers. The similar species from Fiji, G. viridis may be threatened by forest disturbance and fragmentation (D. Watling in litt. 1999). These threats need to be monitored for G. aubryana.



Conclusions and recommendations for conservation or research

A high priority for this species is to identify the cause of its rarity and to establish if it is in decline. The current study by Létocart in Rivière Bleue will be enormously valuable in this respect and should eventually be extended to other forests. Colour ringing of populations is a good way to understand local movements. This will allow an understanding of population dynamics and possible migrations which is essential to the long term conservation of the species.

Captive breeding is not necessary for conservation of G. aubryana. Wild populations appear large enough to maintain the species.  However continual monitoring of a range of forests in Province Sud is necessary to note any further declines.





�Herpetology



Only one species of New Caledonian lizard (Phoboscincus bocourti Brocchi) is given a global IUCN threat category (IUCN 1996). This likely to be due to the lack of sufficient work on the status and distribution of most species to justify assigning threat categories to them. Bauer & Sadlier (1993) give a relative abundance estimation and indication of each species’ distribution based on museum information and their own extensive field experience. Listed here are the species recorded by Diadema which we consider to be of potential conservation interest or for which the project records represents an extension of known range or habitat. In total 26 species of lizard were recorded. These are listed in Appendix 8.





Gekkonidae



Bavayia montana (Roux)

Bavayia montana was considered restricted to the north-east ranges (Bauer 1990). Bauer & Sadlier (1993) considered it moderately widespread and common. It has recently been recorded from Mont Aoupinié (Maruia/CI/Province Nord 1998). This study extended the species’ range south to Néoua where a single individual was found active at 2000h on the leaves of a shrub at approximately 500 m asl. A single individual of B. montana was also recorded at 1,000 m asl on Mont Ignambi, in the north-east ranges, where an individual was found behind bark of a large tree. 



Bavayia novel sp.

A new species of Bavayia was found at Mont Ignambi. A single individual, an adult male, was found at approximately 1,100 m asl on 6 August. The holotype was found sheltering in a dry rock crevice beneath an overhanging boulder about three m from the ground in an area of closed humid forest on Mont Ignambi. Both known specimens of this species were collected at high altitude, above 1000 m asl from the north-east ranges. The paratype was found in 1996 by R. Sadlier beneath the bark of a small tree in an area of stunted montane vegetation on Mont Panie. It seems likely that this species is restricted in distribution to the higher altitude forests of the north-eastern ranges as it is a large and distinctive species and it seems unlikely that it would have remained unnoticed if it showed a larger distribution. Extremely little herpetological work has been carried out at high altitude in the north-east ranges due to its inaccessibility.



Eurydactylodes viellardi (Bavay 1869)

Eurydactylodes vieillardi found across central and eastern New Caledonia (Bauer 1990). Bauer & Sadlier (1993) consider it moderately widespread but uncommon. The species has been recorded from both closed humid forest and Maquis scrub (Maruia/CI 1998). The behaviour and ecology of this species is poorly known as it is extremely cryptic and does not show clear eye-shine by torch light. During this study a single individual was recorded, it was found at 1100m on Mont Ignambi in closed humid forest. This represents an extension in known altitudinal range as previously this species had been recorded only up to 750 m asl (Maruia/CI 1998). 



Rhacodactylus ciliatus (Gichenot)

This species was listed by Bauer & Sadlier (1993) as extinct as there had been no records for this century. Numerous specimens exist in museums from early collections but as little information on place of capture or habitat accompanies them little is known about this species’ ecology or distribution, past or present. The species was rediscovered by Robert Seipp in 1993 on Iles de Pins, a small island off the southern tip of New Caledonia. During this project a single individual was found on Pandanus leaves in the Haut Pourina valley at 1000 m asl. It was active during light rain. This represents a major extension in the species’ known range.





Scincidae



Caledoniscincus orestes (Sadlier)

C. orestes was described  by Ross Sadlier in 1979 from specimens collected at 1400 m asl from the track to the summit of Mont Panie (in the north east ranges). Until recently the species was known only from the north-east ranges. Bauer & Sadlier (1993) noted that it was common but within a very restricted range. The recent Maruia society surveys (Maruia/CI 1998) recorded a very similar taxon from Néoua forest. The whole genus is under taxonomic review (Sadlier in prep.) and these superficially similar individuals from Néoua may be described as a new species.



This study recorded C. orestes as common on both Mont Ignambi and Mont Colnett in the north-east ranges (close to the type locality of C. orestes). At Néoua a Caledoniscincus species which superficially resembled C. orestes was found. It was uncommon in the vicinity of the 400m base camp and one individual was found at 600 m asl. 



Lioscincus steindachneri (Bocage)

Until recently L. steindachneri was known only from the north-east ranges of New Caledonia (Sadlier 1987). However the recent work by the Maruia Society (Maruia/CI 1998) recorded a single individual from a streambed in Néoua forest and also found it to be present (though uncommon) on Mont Aoupinié. Significantly, Sadlier (in Maruia/CI 1998) considers that the populations from these central range sites maybe distinct from the taxon currently described from the north-east ranges.



L. steindachneri was recorded from both of our sites in the north-east ranges. At Mont Ignambi juveniles were common along the edges of rivers and small streams at 900 to 1100 m asl and two adults were found in dry crevices in large boulers. At Mont Colnett juvaniles of this species were recorded at approximately 500 m asl under wet stones along a river’s edge. No adults were observed.



Lioscincus novaecaledoniae (Parker)

This species is known from only a few widespread localities on mainland New Caledonia (Sadlier 1987). Bauer & Sadlier (1993) consider it uncommon. This project has a single possible record for this species. A medium sized Lioscincus type lizard was seen basking low down on a tree trunk at about 900 m asl on Mont Colnett at approximately 1200h. It was closely observed but attempts  made to catch it failed. It had extremely distinct ear lobules and lacked the dorsal pattering of L. nigrofasciolatum instead having a dorsal surface uniformly coloured brown.



Nanoscincus greeri (Sadlier)

This species was described in 1987 and was known only from two location on the central and north-eastern coasts of mainland New Caledonia (Sadlier 1987). Bauer and Sadlier (1993) consider it uncommon with a restricted range. It was recently recorded from Ouaté (Maruia/CI 1998).



Three individuals of this species were found in the upper Tchamba valley. All were found beneath rocks on the edge of humid forest between 300 and 600 m asl.



�Mammalogy



The only native mammals in New Caledonia are bats. There are eight species of bat known from the islands, four micro-chiropterans and four mega-chiropterans. Six of these species were recorded during fieldwork; however a short review is given for all the species known from the island. There are likely to be new species of both micro- and mega-chiropteran in New Caledonia, and research on this group is a priority.





Ornate Flying Fox  Pteropus ornatus  Roussette Rousse

Conservation Status: Threatened (Vulnerable) IUCN (1996)

Legal Protection: hunting permitted 1 April to 30 June, with a maximum of 10 bats per hunter or hunting session.





Species Summary

This appeared to be the most common flying fox on Grande Terre, occurring in humid forest, dry forest, coconut plantations, mangroves and gardens. However it was nowhere abundant, with only 2-3 seen each evening in most forest sites. No roosts were found, and local people report many roosts have been entirely destroyed by hunters for commercial purposes.



Introduction

This species is endemic to New Caledonia, and comprises two subspecies: the nominate P. o. ornatus on Grande Terre, and P. o. auratus on Lifou and Maré (Flannery 1995). The species is medium sized, with the back, head and belly some shade of brown; the mantle is a brownish yellow, lightest in the central section.



Project records and known range

P. ornatus was recorded from all forest sites visited, and seen commonly in inhabitated areas but never in large numbers. The species is known from all over Grande Terre and from Lifou and Maré (Flannery in litt. 1997)



Behaviour and ecology

This species appears to be able to use a wide variety of habitat types, though not including pure Melaleuca woodland. In humid forest it was seen drinking from the base of leaves of large Pandanus palms at dusk; individuals and pairs were usually only observed at dusk when they flew distances up to c. 3 km, probably towards feeding areas of the forest.



Current threats

All flying foxes are enthusiastically hunted on Grande Terre, and this species appears to have declined. Tribes visited reported a decrease in numbers of both species of large fruit bats, and generally attributed this to hunting. This decline is attributed to hunters from outside the tribe who have shot entire roosts for commercial purposes. Tribes hold the location of roosts secret to protect their hunting patrimony, and these locations are taboo for persons outside the tribe. However, tribes have no effective way of policing these roosts.  Hunting also occurs outside tribal areas, in the forests of Province Sud, and in these areas the decline in numbers of large flying foxes appears just as great (Chardonnet and Lartiges 1991; Letocart verbally 1998). Flying foxes are sold in villages for approximately 1,500 CFP (Manauté in litt. 1999).



Recommendations for conservation and research

A full research programme is required for New Caledonia’s bats which are extremely poorly known. The present hunting law is not enforced and illegal hunting appears to occur commonly throughout the year. In general, flying foxes are less common in New Caledonia than in other islands of the south-west Pacific (Flannery verbally 1999; project obs.) and this may be indicative of a greater hunting pressure on New Caledonia. Chardonnet and Lartiges (1991) noted that flying foxes in general were “observées en baisse alarmante partout” and recommended serious measures to control hunting of these species. Such action is required immediately if New Caledonia is to retain viable populations of flying foxes in all areas of the territory.



�Pacific Flying Fox  Pteropus tonganus geddiei

Conservation Status: LR (IUCN 1996)

Legal Protection: hunting permitted 1 April to 30 June, with a maximum of 10 bats per hunter or hunting session.



Species summary

This widespread species was found to be rare in the forests of Grande Terre. Several individuals were seen in large Ficus sp. tree near Poindimié, and one individual was observed in humid forest on Mont Panié.. No roosts were found. The species was known by some tribes at sites where it was not recorded during surveys.



Introduction

This is one of the most widespread species of Pteropus, being well distributed across the Pacific. There are at present three subspecies: tonganus (Fiji, Tonga and west Niué), geddiei (Solomons, Vanuatu and New Caledonia) and basilicus (Karkar only). This is the most common fruit bat in Fiji, Samoa, Tonga and the Cook islands.



Project records and known range

The species was recorded from just two sites, Mont Panié and Tiakan village near to Poindimié. Flannery (1995) gives no indication of its status in New Caledonia; Flannery  in litt. (1998) did not record the species during his brief surveys on Mont Panié and Mont Dzumac. Despite being a common species on many other Pacific islands, this flying fox appears to have both a restricted range and to occur in very low numbers on Grande Terre. However, most observations of flying foxes were of individuals in flight at dusk or spotlighted at night, and under these conditions it was not always possible to distinguish betweenn P. ornatus and P. tonganus, so the latter may have gone under-recorded.



Behaviour and ecology

The species was observed feeding with a minimum of 5 other conspecifics and several other Pteropus ornatus in a large banyan Ficus sp. alongside the road just north of Tiakan village. The Panié observation was of an individual emerging from a roost site in dense subcanopy vegetation at dusk.



Current threats

The species is noticeably less common on Grande Terre than on Vanuatu (project obs.). The reasons for this are unclear, though as for P. ornatus, complete destruction of roosts by hunters may be responsible. Tribes hold the location of roosts secret to protect their hunting patrimony, and testify that the species was more common in the past. This decline is attributed to hunters from outside the tribe who have shot entire roosts for commercial purposes. Tribes have no effective way of policing these roosts.  Hunting also occurs outside tribal areas, in the forests of Province Sud, and in these areas the decline in numbers of large flying foxes appears just as great (Y. Letocart, verbally 1998; Chardonnet and Lartiges 1991). Flying foxes are sold in villages for approximately 1,500 CFP (Manauté in litt. 1999).



Recommendations for conservation and research

Recommendations for this species are the same as for P. ornatus. A full research programme is required for New Caledonia’s bats which are extremely poorly known. The present hunting law is not enforced and illegal hunting appears to commonly occur throughout the year. In general, flying foxes are less common in New Caledonia than in other islands of the south-west Pacific (Flannery in litt. 1999; pers. obs. 1998) and this may be indicative of a greater hunting pressure on the island. Chardonnet and Lartiges (1991) noted that flying foxes in general were “observées en baisse alarmante partout” and recommended serious measures to control hunting of these species. Such action is required immediately if New Caledonia is to retain viable populations of flying foxes in all areas of the territory.



�New Caledonian Flying Fox  Pteropus vetulus

Conservation Status: threatened (Vulnerable) IUCN (1996)

Legal protection: hunting permitted 1 April to 30 June, with a maximum of ten bats per hunter or hunting session. 



Species summary

This species was recorded only from three sites; Tiakan, Nodela and Néoua. Pteropus vetulus has previously been regarded as the most common flying fox in New Caledonia (Flannery 1995), and the reasons for its apparent scarcity during project surveys are unclear.



Introduction

P. vetulus is a small and unusual species of Pteropus, endemic to New Caledonia. It bears most resemblance to a small species of Pteralopex (Flannery 1995). The pelage is thick and blackish brown in colour.



Project records and known range

This species was recorded from three of the ten sites visited, Tiakan (July), Nodela (July) and Néoua (September); it was also known to hunters at Tchamba and also Paimboas (the lower western slopes of Mont Ignambi). However it was never recorded in large numbers. Tiakan is an inhabited coastal site consisting of coconut plantations, Melaleuca woodland and marsh, whereas Nodela and Néoua are humid forest sites. At Néoua, three individuals resembling this species were mistnetted. These animals differed significantly in weight,  morphometrics and pelage colouration from P. vetulus, and one was taken as a specimen. The taxonomic position of this form awaits clarification at the Australian Museum in Sydney. Flannery (1995) records the species as the most commonly encountered fruit bat in New Caledonia, being found both at low altitudes and up to c.1,400 m asl (on Mont Panié). Flannery (1995) believes the species probably occurs over most of the territory.



Behaviour and ecology

The species was recorded from both humid forest and coconut plantations. At Nodela a group of 5-8 individuals were seen on each of three nights of observation, between 1900h and 2300h. The bats were feeding in the subcanopy and canopy at the edge of a small logging clearing. At Tiakan, several individuals were observed between 2000h and 2100h, feeding on the flowers of coconut palms in a plantation adjacent to thick coastal mangroves. At Néoua, the three captured individuals were flying across a low saddle dividing humid forest from a patch of Melaleuca woodland. All three were captured at a height of 1-2 m.



Current threats

The species was hunted at Tiakan, Néoua and also probably at Tchamba and Paimboas where hunters from the tribe described a flying fox which is likely to be this species. Roosts of these fruit bats, like those of others described, have been illegally shot-out (i.e. the roost destroyed) in many areas of New Caledonia. However, Flannery’s (1995) observations and the species’ occurrence within inhabitated areas like Tiakan lend confidence to the continued survival of populations of this species.



Recommendations for conservation and research

A full research programme is required for New Caledonia’s bats which are extremely poorly known. The present hunting law is not enforced and illegal hunting appears to occur commonly throughout the year. In general, flying foxes are less common in New Caledonia than in other islands of the south-west Pacific (T. Flannery, verbally 1998; pers. obs. 1998) and this may be indicative of a greater hunting pressure on the island. Chardonnet and Lartiges (1991) noted that flying foxes in general were “observées en baisse alarmante partout” and recommended serious measures to control hunting of these species. Such action is required immediately if New Caledonia is to retain viable populations of flying foxes in all areas of the territory.



�Little Bent-wing Bat  Miniopterus australis australis

Conservation Status: LR (IUCN 1996)

Legal Protection: none



Species summary

This species was identified with certainty when caught in mist nets at Tchamba, Ignambi and Rivière Cap (not a fieldwork site). Small bats resembling Miniopterus spp. were seen commonly in all habitats including towns. There are no obvious specific threats to this species, although disturbance of caves would be likely to damage local populations (Flannery 1995).



Introduction

M. australis is known from Borneo through to New Guinea, north-eastern Australia and throughout Melanesia, and is most common in regions with caves. There are three subspecies presently accepted: australis (Solomons to New Caledonia), tibialis (Australia, New Guinea and Moluccas) and minor (Java). 



Project records and known range

This species is best distinguished from Miniopterus macrocneme (the only other Miniopterus sp. known from Grande Terre) by having a tibia usually shorter than 18.0 mm (Flannery 1995). Project records are thus based on this characteristic. M. australis was captured in humid forest at Tchamba (five individuals) and Ignambi (one individual), and in dry forest at Rivière Cap (not listed as an official fieldwork site) where bats were caught by hand (three individuals). There are specimens from both Grande Terre and the Loyalty islands, but further information on the distribution of this species in New Caledonia is not available. Notably, all bats caught at Rivière Cap were a rich ginger brown, whereas individuals from Tchamba and Ignambi were very dark brown to black.



Behaviour and ecology

Individuals were captured along rivers and paths in humid forest, and from a cave in Melaleuca forest. However small bats resembling Miniopterus spp were observed in all habitats visited, including Melaleuca woodland, mangroves, gardens and towns. These may refer to M. australis, M. macrocneme or some other bat such as Chalinolobus neocaledonicus. Captured individuals at Tchamba and Ignambi emerged to feed at dusk, and similar bats were seen in the same areas up until 0000h. The cave bats were observed roosting between 30 - 60 m inside the cave, apparently with individuals of M. macrocneme which were also captured from this cave. A Miniopterus spp. population was estimated at 500+ by observing an evening exodus, though the specific identification of these bats obviously remains uncertain. Collocalia spodopygia were nesting in the same cave closer to the entrance. 



Current threats

There are no obvious specific threats to this species other than disturbance of caves which would damage local populations (Flannery 1995).



Recommendations for conservation and research

A full research programme is required for New Caledonia’s bats which are extremely poorly known. However specific research on this comparatively widespread and common species is not a priority.

�New Caledonian Long-eared Bat  Nyctophilus sp.

Conservation Status: unclassified

Legal Protection: none



Species summary

An individual of this species was captured and several more probably observed in the Rivière Ni valley, Province Sud. This capture represents the first confirmed records of the taxon since the types were collected from Mont Koghi in 1991 (Flannery 1995).



Introduction

This species was first collected on Mont Koghi in 1991: T. Flannery captured a male and a female individual in mist along a forest path. The species is yet to be fully described and named (T. Flannery in litt. 1999).



Project records and known range

A single microchiropteran was observed at 1830h in a logged clearing at 800 m asl in the Rivière Ni valley on 5 November 1998. This was recognised as stockier bodied and broader winged than the more common Miniopterus spp. A female individual was captured in a mist net at a height of 2 m, in the same clearing on 9 November at 1900h. The same stockier bodied bats were observed every night between 8 and 12 November.



Behaviour and ecology

Flannery (1995) caught two individuals, a male and female, at 430 m on Mont Koghi, inside rainforest at a height of about five metres.  Mont Koghi supports several patches of rainforest in valleys, with maquis and Melaleuca woodland on surrounding ridges and in degraded areas.

The forests of the Ni valley are also ultrabasic, consisting of Agathis, Nothofagus and Araucaria spp. (B. Suprin in litt. 1998; see the species account for A. savesi for a vegetation description of this site). Only one individual was captured, but the stocky bodied bats resembling this species were common in this habitat, being seen on every night of fieldwork in reasonable numbers between 1840h and 0000h, both in dusk light and by torch. All nights were without rain, though some were overcast. The disused logging track along the Ni passes through thick riverine forest, and also a sparser ridge and plateau forest with a dominance of Gymnostoma spp.  Individuals were observed along at least 1 km of this road, but appeared more frequent in riverine forest than amongst Gymnostoma dominated formations. The bats were flying at heights of two to ten metres, and only observed in clearings and along the road. However they were observed to enter disturbed forest either side of the track. Thus their habits appeared very similar to the Miniopterus spp. which flew in the same locations during these hours. For a few minutes at dusk, Collocalia spodopygia, (the presumed) Nyctophilus sp. and Miniopterus spp. were all flying at the same time in a single forest clearing.



Current threats

No specific threats can be identified for this species. However the above observations show that the species is able to adapt and perhaps thrive in semi-disturbed habitats like selectively logged forest and man made clearings.



Recommendations for conservation and research

This species remains very poorly known and further research is required to determine it strue range and ecological requirements on Grande Terre.

�Bat species not recorded during surveys



New Caledonia Blossom-bat  Notopteris neocaledonica  Roussette à queue

Conservation Status: threatened (Vulnerable) (IUCN 1996)

Legal Protection: none



Species summary

This species was not recorded during fieldwork. It is believed to be a rare bat, only known from caves near to Hienghene and Poya (Flannery 1995). Flannery (in litt. 1998) did not record it from Mont Panié in 1998. However, a bat described to be of similar size to this species was also known to some hunters at Tiakan and Tchamba as ‘Roussette à queue’ (Long-Tailed Flying Fox). Notopteris neocaledonica does indeed have a distinctive and quite long tail, suggesting these reports may refer to this species. At Tiakan, M. Antoine Aramoto identified a high pitched call as belonging to ‘Roussette à queue’, within a mosaic of mangrove, marsh and coconut plantation. Hunters from Tchamba tribe claimed that flying foxes fitting a similar description came to feed on flowering coconut around their settlement in the Tchamba valley.  These records clearly require further research.





New Caledonia Wattled Bat  Chalinolobus neocaledonicus 

Conservation Status: threatened (Endangered) (IUCN 1996)

Legal Protection: none



Species summary

This microchiropteran species was not recorded during fieldwork. Tidemann (1986) regards the neocaledonicus as a synonym for Chalinolobus gouldii, a similar species from Australia. Flannery (1995) retains neocaledonicus as a full species pending further research. Specimens of this species are known from Tiaré and Caavatch. Flannery (1995) did not catch the species whilst mist-netting in 1991 nor 1998; these attempts were in rainforest, and Flannery (1995) surmises it may fly in more open habitats. Thorough mist-netting in humid forest did not reveal this species during project fieldwork. The rediscovery of this species represents a major challenge in New Caledonian mammalogy.



�Perspective







The threats to humid forest and the avifauna of New Caledonia in the context of high biodiversity countries



New Caledonia’s mainland contains approximately 3,000 km2 of humid forest, located mainly in the east and on the central mountainous chain (Lowry 1999). This represents a fraction of its original extent, much lowland forest having been destroyed by burning practices. However in comparison, the situation for the sclerophyll forest on the west coast is much more extreme, where only scattered patches (making up 100 km2) of pristine forest remain of a former 4,500 km2 (Jaffré et al. 1993). Secondary vegetation now covers over 50% of New Caledonia’s land area, much of this being Melaleuca savannas, some secondary maquis and other degraded forms of vegetation which have been created by fire (Morat et al. 1981). Sclerophyll forest has long been recognised among scientists (but significantly not the public or politicians) as the most threatened tropical ecosystem (e.g. Janzen 1988). It is very clear that the conservation of sclerophyll forest in Grande Terre represents a crucial conservation imperative. Threats to the humid forest of New Caledonia, on the other hand, are less serious than in most other high biodiversity countries which often suffer the drastic and destructive combinations of high population growth, great poverty and poor governmental institutions. The need for foreign currency in many of these countries leads to inappropriate “boom and bust” logging operations which degrade such natural assets (e.g. Vincent 1992), and very high population growth rates place unsustainably high pressures on local forest for agriculture, firewood and building materials. These classic forest pressures are less extreme in New Caledonia than in many other high biodiversity countries. We can therefore be optimistic for the conservation of New Caledonia’s humid forests, for with appropriate action there is a good chance of preserving a large proportion of the biodivesity held within this habitat. 



This is, however, no cause for complacency. As an island, Grande Terre provides a particular challenge to those wishing to conserve her unique natural heritage. Whereas other high biodiversity countries suffer from the problems such as high population growth and great local demands on forest, Grande Terre has the problem of being an island. Islands allow evolution to proceed often in the absence of predators or serious competitors leading to many unusual endemic and often ecologically naïve species. Such species are vulnerable to introduced species which are often better competitors or serious predators. History has many examples of where species introduced onto islands have had drastic effects on native fauna and flora (eg. Simberloff 1995; Recher and Clark 1974). In the Pacific, at least 2000 species of bird have gone extinct since the arrival of humans on these oceanic archipelagos (Steadman 1995). On New Caledonia, birds such as Sylviornis neocaledoniae and Megapodius molistructor have gone extinct due to predators which Europeans brought with them in recent centuries.











It is certain that the humid forest is threatened by fire, logging and mining practices. However introduced species may represent an even more pressing danger to the birds of these humid forests.



1) Predation. Just as for already extinct birds, the Kagu R. jubatus and the Wood-Rail G. lafresnayanus are highly threatened by predation by introduced mammals such as dogs. Species have gone extinct in the past through these threats (see above) and it may be that the G. lafresnayanus has recently become extinct in the same way. There is good evidence that in some areas the R. jubatus is suffering similarly rapid declines (eg. Pic Ningua, Hunt 1996). Rats are known predators of hole nesting birds in the Pacific (Seitre and Seitre 1992), and may threaten Threatened birds such as E. cornutus in New Caledonia.  In Australia, it is possible that rats are responsible for the high nest depredation rates of the Australian Owlet-Nightjar Aegotheles cristatus (Brigham and Geiser 1997). The apparent extreme scarcity of the New Caledonian Owlet-Nightjar may be due to predation by these introduced mammals. The potential effects of the introduced ant Wasmannia auropunctata on bird nestlings is not yet known, and requires research.



2)  Habitat alteration. Large mammals such as pigs and deer are known to open up the forest understorey and disturb the topsoil structure (e.g. Pavlov et al. 1994). Species such as Wood- Rails prefer dense vegetation, and the effects of foraging pigs may be detrimental in this way. Furthermore, G. lafresnayanuss and R. jubatus both forage in the topsoil, and at least in R. jubatus there is good evidence that high densities of pigs reduce their foraging efficiency in these disturbed areas (Hunt 1997).



3) Forest regeneration. Longer term problems may result through the effects of the larger introduced mammals such as deer and pigs on the natural regeneration of the forest, or on the species composition of different forest strata. These potential effects are complex and not yet well understood.





�History of Ornithological and Herpetological research in New Caledonia





Ornithology

The first descriptions of New Caledonia’s natural history to be found in the literature are derived from the early European voyages of the 18th century. Birds have always been very popular amongst naturalists, and hence were of great interest to these early explorers. Johan Reinhold and George Forster were the naturalists aboard Captain Cook’s 1774 voyage in the HMS Resolution. It was their visit to New Caledonia that produced the first scientific descriptions of the island’s birds. This was the beginning of a long history of interest in the island’s wildlife as a whole.



Many other European naturalists travelled to New Caledonia over the next 100 years. These included Labilliardière, J. Mac Gillivray, G.R. Gray, G. Bennett, J.H. Gurney, J. Verreaux, O. des Murs, J. Garnier, E. Marie, D.G. Elliot, W.A. Forbes, P.L. Sclater, L.W. Wiglesworth and many others.  Perhaps most notable in this period were E.L. and E.L.C Layard who were British consuls to New Caledonia in the late 19th century and published many of the islands’ earliest  ornithological work in the journal Ibis between 1877 and 1898. Their ornithological searches, in association with the Rev. Canon Tristram, were island wide and lead them to conclude that “We may therefore, we think, safely conclude that there is very little, if anything, new to be discovered”. Apart from a single specimen of a Eurostopodus nightjar collected by MacMillan in 1939, this conclusion has held true to the present day.



In the present century, notable ornithologists have included Fritz Sarasin, a swiss explorer from the Basel museum. His interests stretched from ornithology to anthropology, and the findings of his 11 month expedition in 1911 and 1912 were published in Nova Caledonica (1913-1914). Sarasin was the last naturalist to procure a specimen of the enigmatic Diademed Lorikeet Charmosyna diadema.



The next major natural history survey to visit New Caledonia was the Whitney South Seas Expedition. The north American naturalist T.L. Macmillan was the ornithologist on this voyage, and his observations have remained the main reference until the present era. Unfortunately the main work was never published, but Warner (1947) summarized the findings of this work in his thesis presented to Cornell University as part of his doctorat.  At about the same time, Ernst Mayr was travelling in the south-west Pacific and he produced the first complete ornithological text of the region, “Birds of the south-west Pacific” (Mayr, 1945). Since then, two other books have also covered the ornithology of New Caledonia to some extent, J. Delacour (1966) “Guide des oiseaux de Nouvelle-Calédonie”, and J. DuPont (1976) “South Pacific Birds”. 



The first efforts to understand more clearly the distribution of birds on the main island of Grande Terre were made by the Société Calédonienne d’Ornithologie. Pierre Beland (Beland 1975) conducted a questionnaire survey across the villages of the island to determine the abundance of the pigeons, parrots and R. jubatus on the island. This work remains a highly valuable historic reference, despite the second-hand nature of the data. It highlighted the massive problems of predation on R. jubatus by feral dogs, and also the high levels of hunting pressure on the D. goliath. At around the same time an Australian ornithologist spent one month in New Caledonia searching for the G. lafresnayanus, without success (Stokes 1979, 1980); these were the first publications that highlighted the growing conservation challenges on the island.



Continuing into the present era has seen excellent research by French ornithologists, including J-C Balouet, F. Hannecart, Y. Letocart, O. Robinet, R. Seitre, S. Sirgouant and J-M Thiollay. The first fully illustrated bird books to the island were published in the early 1980’s (Hannecart and Letocart 1980, 1983) and these remain the standard texts for the island. At the moment, Dutson (in prep.) is preparing a field guide which will include New Caledonia in its thorough treatment of the whole of the south-west Pacific. 



It is clear that the research of Project Diadema follows a long history of ornithological interest on the island. It is hoped that the present emphasis on urgent conservation needs will provide an impetus for continuing and improved management of these islands’ unique birds and the forest in which they live.





Herpetology

The first species of reptile to be described from New Caledonia was the distinctive Rhacodactylus leachianus Cuvier 1829. Significant herpetofaunal investigation on the island was initiated by the works of Bavay (1869) and Bocage (1873, 1881). The expedition of Sarasin and Roux (1911-1912) made a large collection of the terrestrial and marine reptiles of New Caledonia and this formed the basis for Roux’s (1913) monograph on the territory’s herpetofauna. 



Between the publication of Roux’s monograph in 1913 and the late 1970s, very little additional information on New Caledonia’s reptiles was published. However the last 30 years have shown a renewed surge in interest in the island’s fascinating lizard fauna. Two new scincid lizards were described in the late 1970s (Bohme 1976, 1979) and this was followed by numerous papers dealing with ecology, distribution and breeding biology of the known herpetofauna (e.g. Bohme & Henkle 1985). In recent years, important monographs have been published on both the geckos (Bauer 1990) and the Skinks (Sadlier 1987) and taxonomic work continues with many new species being found and described. 



New Caledonia’s herpetology is still incompletely known and many groups are undergoing taxonomic changes. The genus Caledoniscincus is undergoing a major review (Sadlier in press). Six new taxa are proposed, some of these are previously undescribed species, others include animals which would hitherto have been assigned to another species in the genus. The genus Bavayia is similarly under review with several species awaiting description or just described (Bauer et al. 1998).
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Appendix 1. Bird species mist-netted





Scientific name�Number caught�Blood sample ?��Porzana tabuensis�1���Ducula goliath�1�ü��Drepanoptila holosericea�2�ü��Collocalia spodopygia�3���Eopsaltria flaviventris�2�ü��Pachycephala caledonica�10�ü��Pachycephala rufiventris�2�ü��Myiagra caledonica�1�ü��Rhipidura fuliginosa�2�ü��Rhipidura spilodera�8�ü��Gerygone flavolateralis�8�ü��Lichmera incana�4�ü��Philidonyris undulata�3�ü��Myzomela caledonica�14�ü��Gymnomyza aubryana�1�ü��Zosterops lateralis�10�ü��Zosterops xanthochroa�30�ü��Erythrura psittacea�2�ü��Lonchura castaneothorax�1���Estrilda astrild�1�ü��Aplonis striatus�4�ü��Artamus leucorhynchus�1���



�

Appendix 2: Bird species sound recorded 



A total of 37 bird species were sound recorded during fieldwork. These are listed below. The original cassettes and descriptions of the calls are held at the Wildlife Section, National Sound Archive, British Library, 96 Euston Road, London NW1 2DB, UK. Tel: +44 (0) 1714127402. Fax: +44 (0) 1714127441.  



Family and latin name�French vernacular name�English vernacular name��Procellariidae����Pterodroma rostrata trouessarti�Petrel de Tahiti�Tahiti Petrel��Anatidae����Anas superciliosa pelewensis�Canard à sourcils�Pacific Black Duck��Accipitridae����Accipiter haplochrous�Emouchet à ventre blanc�White-bellied Goshawk��Rhynochetidae����Rhynochetos jubatus�Cagou�Kagu��Rallidae����Porphyrio p. caledonicus�Poule sultane�Purple Swamphen��Columbidae����Columba vitiensis hypoenochroa�Collier blanc�White-throated Pigeon��Ducula goliath�Notou�New Caledonian Imperial Pigeon��Ptilinopus greyii�Ptilope de Grey�Red-bellied Fruit Dove��Drepanoptila holosericea�Pigeon vert�Cloven-feathered Dove��Chalcophaps indica chrysochlora�Tourterelle verte�Emerald Ground Dove��Psittacidae����Cyanoramphus novaezelandiae saisseti�Perruche à front rouge�Red-fronted Parakeet��Trichoglossus haematodus deplanchei�Loriquet calédonien�Diademed Lorikeet��Eunymphicus c. cornutus�Perruche de la Chaine�Horned Parakeet��Cuculidae����Chrysococcyx lucidus layardi�Coucou vert�Shining bronze Cuckoo��Cacomantis p. pyrrophanus�Coucou à éventail�Fan-tailed Cuckoo��Apodidae����Collocalia spodopygia leucopygia�Martinet à croupion blanc�White-rumped Swiftlet��Alcedinidae����Halcyon sancta macmillani�Martin-pêcheur �Sacred Kingfisher��Halcyon sancta canacorum�Martin-pêcheur�Sacred Kingfisher��Campephagidae����Coracina analis�Echenilleur de montagne�New Caledonian Cuckoo-Shrike��Coracina. c. caledonica�Echenilleur calédonien�Melanesian Cuckoo-Shrike��Lalage leucopyga montrosieri�Echenilleur pie�Long-tailed Triller��Eopsaltriidae����Eopsaltria flaviventris�Rossignol à ventre jaune�Yellow-bellied Robin��Pachycphalidae����Pachycephala caledonica�Siffleur calédonien�New Caledonian Whistler��P. rufiventris xanthetraea�Siffleur à ventre roux�Rufous Whistler��Muscicapidae����Clytorhynchus p.pachycephaloides�Gobe-mouches brun�Southern Shrikebill��Myiagridae����Myiagra c. viridinitens�Gobe-mouches à large bec�Broad-billed Flycatcher��Myiagra c. caledonica�Gobe-mouches à large bec�Broad-billed Flycatcher��Rhipiduridae����Rhipidura fuliginosa bulgeri�Lève-queue à collier�Collared Fantail��R. spilodera verreauxi�Lève-queue tacheté�Spotted Fantail��Acanthizidae����Gerygone f. flavolateralis�Wapipi�Yellow-sided Gerygone��Meliphagidae����Lichmera i. incana�Méliphage à oreillons gris�Silver-eared Honeyeater��Phylidonyris undulata�Méliphage barré�Barred Honeyeater��Philemon diemenensis�Oiseau moine�New Caledonian Friarbird��Myzomela caledonica�Sucrier écarlate�Scarlet Honeyeater��Gymnomyza aubryana�Méliphage noir�Crow Honeyeater��Zosteropidae����Zosterops xanthochroa�Lunette à dos vert�Green-backed White-eye��Z. minutus�Petit Zosterops de Lifou�Small Lifou White-eye��Sturnidae����Aplonis s. striatus�Stourne calédonien�Striated Starling��Corvidae����Corvus moneduloides�Corbeau calédonien�New Caledonian Crow��

�Appendix 3: Relative abundance of bird species recorded at each site.





�Bleue�Nodela�Pourina�Ni�Neoua�Tchamba�Tiakan�Panie�Ignambi �>Colnett�<Colnett��Anatidae�������������Anas superciliosa pelewensis�--�--�--�--�UC�--�--�--�--�--�--��Procellariidae�������������Pterodroma rostrata trouessarti�reported�R�X�FC�reported�UC�--�R�UC�1 ind.�--��Ardeidae�������������Ardea sacra albolineata�--�--�--�--��--�FC�--�--�--�--��Ardea novaehollandiae nana�--�--�--�--��--�UC�--�--�--�--��Nycticorax c. caledonicus�--�--�--�--�R�--�--�--�--�--�--��Accipitridae�������������Pandion haliaetus mevillensis�--�--�--�--��--�R�--�--�--�--��Milvus sphenurus�--�--�--�--�R�R�FC�R�--�--�X��Circus a. approximans�--�--�--�--�R�--�C�UC�UC�--�--��Accipiter fasciatus������R�--�--�--�--�1 ind.��Accipiter haplochrous�FC�UC�--�FC�UC�FC�R�UC�UC�R�UC��Falconidae�������������Falco peregrinus nesiotes�--�--�--�--�--�--�--�R�--�--�--��Rhynochetidae�������������Rhynochetos jubatus�--�C�R�--�UC�UC�--�--�--�--�--��Rallidae�������������Porzana tabuensis tabuensis�--�--�--�--�--�--�UC�--�--�--�--��Gallirallus philippensis swindellsi�--�--�--�--�--�--�C�--�--�--�--��Porphyrio porphyrio caledonicus�--�--�--�--�--�--�C�--�--�--�--��Columbidae�������������Columba vitiensis hypoenochroa�R�C�--�R�FC�R�R�R�UC�UC�UC��Chalcophaps indica chrysochlora�UC�--�--�--�FC�FC�--�--�--�--�--��Drepanoptila holosericea�reported�C�--�--�VC�C�--�C�UC�R�R��Ducula goliath�FC�C�R�UC�C�C�--�C�FC�UC�C��Psittacidae�������������Cyanoramphus novaezelandiae saisseti�UC�UC�FC�FC�FC�--�--�--�UC�R�--��Trichoglossus haematodus deplanchei�UC�VC�--�--�C�UC�UC�UC�UC�R�R��Eunymphicus  cornutus�UC�C�C�--�R�reported�--�--�R�--�--��Cuculidae�������������Cacomantis p. pyrrophanus�VC�--�--�C�FC�--�--�--�--�--�--��Chrysococcyx lucidus layardi�FC�--�R�UC�FC�FC�--�FC�X�--�FC��Tytonidae�������������Tyto alba�--�R�--�--��--�FC�R�--�--�--��Aegothelidae�������������Aegotheles savesi�--�--�--�R�--�--�--�--�--�--�--��Apodidae�������������Collocalia esculenta uropygialis�UC�UC�UC�FC�C�FC�C�UC�UC�--�--��C. spodopygia leucopygia�R�FC�--�C�FC�--�C�FC�C�UC�UC��Alcedinidae�������������Halcyon sancta canacorum�UC�--�--�--�C�--�C�R�--�--�--��Pardalotidae�������������Gerygone f. flavolateralis�FC�VC�C�C�C�C�--�C�VC�C�C��Meliphagidae�������������Philemon diemenensis�VC�C�--�R�C�C�FC�C�C�R�VC��Lichmera i. incana�--�--�--�--�C�--�VC�--�--�--���Phylidonyris undulata�FC�C�FC�VC�UC�FC�FC�FC�VC�VC�FC��Gymnomyza aubryana�R�--�R�UC�--�--�--�R�--�--�--��Myzomela caledonica�C�VC�FC�C�UC�VC�--�VC�VC�UC�VC��Petroicidae�������������Eopsaltria flaviventris�C�FC�C�FC�C�R�--�C�C�FC�FC��Pachycephalidae�������������Pachycephala caledonica�C�C�C�C�C�C�--�C�FC�FC�C��P. rufiventris xanthetraea�--�UC�--�R�C�UC�C�R�R�--�X��Clytorhynchus p.pachycephaloides�FC�FC�R�UC�FC�UC�--�R�FC�--�--��Dicruridae�������������Myiagra c. caledonica�FC�UC�R�UC�C�FC�UC�UC�FC�--�FC��Rhipidura fuliginosa bulgeri�FC�VC�R�C�VC�C�C�C�VC�C�C��R. spilodera verreauxi�C�C�C�R�C�UC�--�FC�FC�--�FC��Campephagidae�������������Coracina analis�C�FC�C�C��R�--�UC�C�--�--��Coracina. c. caledonica�UC�FC�--�UC�C�C�FC�C�FC�FC�FC��Lalage leucopyga montrosieri�UC�FC�UC�FC�FC�UC�--�FC�UC�R�--��Artamidae�������������Artamus leucorhynchus melanoleucos�R�--�R�R�C�--�C�R�R�--�--��Corvidae�������������Corvus moneduloides�R�FC�UC�UC�C�VC�C�C�C�UC�FC��Passeridae�������������Lonchura castaneothorax�--�--�--�--�--�--�VC�--�--�--�--��Erythrura psittacea�--�UC�--�R�UC�R�C�R�R�--�UC��Sylvidae�������������Megalurulus mariei�reported�X�--�--�R�--�--�--�R�--�--��Zosteropidae�������������Zosterops lateralis griseonota�--�--�--�--�F�--�FC�--�R�--�--��Z. xanthochroa�C�VC�C�C�VC�C�C�VC�VC�C�VC��Sturnidae�������������Aplonis s. striatus�FC�C�UC�UC�VC�C�--�UC�C�FC�FC��

Key

Status: R = Rare; UC = Uncommon; FC = Fairly Common; C = Common; VC = Very Common; ind. = individual, X = recorded.

>Colnett = Colnett >1,000 m; <Colnett = Colnett <1,000 m; 

Note in this table the bird inventories for the Pujemia and the Pourina have been combined.











�Appendix 4. The occurrence of restricted-range bird species in different habitats found in New Caledonia. 



Species�Humid Forest�Sclerophyll Forest�Niaouli Savanna�Maquis��Accipiter haplochrous�(�ü�ü�ü��Gallirallus lafresnayanus�ü�ü����Rhynochetos jubatus�ü�ü����Ducula goliath�ü�����Drepanoptila holosericea�ü��ü���Charmosyna diadema�ü�����Eunymphicus cornutus�ü�����Aegotheles savesi�ü�����Coracina analis�ü�����Coracina caledonica�ü�ü�ü���Lalage leucopyga�ü�ü�ü�ü��Megalurulus mariei�ü��ü�ü��Gerygone flavolateralis�ü�ü�ü�ü��Eopsaltria flaviventris�ü�����Clytorhynchus pachycephaloides�ü�����Myiagra caledonica�ü�����Rhipidura spilodera �ü�����Pachycephala caledonica�ü�����Zosterops xanthochroa�ü�����Myzomela caledonica�ü�����Lichmera incana��ü�ü�ü��Philemon diemenensis�ü�����Gymnomyza undulata�ü�����Phylidonyris undulata�ü��ü���Erythrura psittacea��ü����Aplonis striatus�ü��ü���Corvus moneduloides�ü��ü���Total r-r spp in each habitat�25�8�10�5��



�Appendix 5. Data used in calculation of the CPIs for forest sites on Grande Terre visited by Project Diadema.



Site�Bleue����Nodela����Pourina���������Bird Species�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total���TU�Total��R. jubatus�4�5�1�20�4�5�1�20�4�2�1�8���1�4��E. cornutus�3�2�0.081�0.486�3�4�0.081�0.972�3�4�0.081�0.972���0.081�0��A. savesi�5�0�0.354�0�5�0�0.354�0�5�0�0.354�0���0.354�3.54��D. goliath�1�4�0.027�0.108�1�5�0.027�0.135�1�2�0.027�0.054���0.027�0.081��D. holosericea�1�1�0.16�0.16�1�5�0.16�0.8�1�0�0.16�0���0.16�0��G. aubryana�3�2�0.087�0.522�3�0�0.087�0�3�2�0.087�0.522���0.087�0.783��A. haplochrous�1�4�0.019�0.076�1�3�0.019�0.057�1�0�0.019�0���0.019�0.076��P. rostrata�1�1�0.037�0.037�1�2�0.037�0.074�1�0�0.037�0���0.037�0.148��Total (=CPI) ����21.389����22.038����9.548����8.628��















Site�Ni����Tchamba����Neoua���������Bird Species�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total����Total��R. jubatus�4�1�1�4�4�3�1�12�4�3�1�12����0��E. cornutus�3�0�0.081�0�3�1�0.081�0.243�3�1�0.081�0.243����0��A. savesi�5�2�0.354�3.54�5�0�0.354�0�5�0�0.354�0����0��D. goliath�1�3�0.027�0.081�1�5�0.027�0.135�1�5�0.027�0.135����0.135��D. holosericea�1�0�0.16�0�1�5�0.16�0.8�1�5�0.16�0.8����0.8��G. aubryana�3�3�0.087�0.783�3�0�0.087�0�3�0�0.087�0����0.522��A. haplochrous�1�4�0.019�0.076�1�4�0.019�0.076�1�3�0.019�0.057����0.057��P. rostrata�1�4�0.037�0.148�1�3�0.037�0.111�1�1�0.037�0.037����0.074��Total (=CPI) ����8.628����13.365����13.272����1.588��



















Site�Panie����Colnett����Ignambi�����Bird Species�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total�Threat�Abundance�TU�Total��R. jubatus�4�0�1�0�4�0�1�0�4�0�1�0��E. cornutus�3�0�0.081�0�3�0�0.081�0�3�2�0.081�0.486��A. savesi�5�0�0.354�0�5�0�0.354�0�5�0�0.354�0��D. goliath�1�5�0.027�0.135�1�3�0.027�0.081�1�4�0.027�0.108��D. holosericea�1�5�0.16�0.8�1�2�0.16�0.32�1�3�0.16�0.48��G. aubryana�3�2�0.087�0.522�3�0�0.087�0�3�0�0.087�0��A. haplochrous�1�3�0.019�0.057�1�1�0.019�0.019�1�3�0.019�0.057��P. rostrata�1�2�0.037�0.074�1�1�0.037�0.037�1�3�0.037�0.111��Total (=CPI) ����1.588����0.457����1.242��



�Appendix 6. Point Count data for D. goliath and D. holosericea at all sites.



Note that no data were collected at Nodela.



Site�Total number of birds �Total number outside band�Total number inside band�Number of counts made�Density given by equation��

D. goliath�n�n2�n1�m�density/ha��Bleue�41�23�18�24�0.314��Pourina�0�0�0�34�0��Ni�7�4�3�35�0.036��Tchamba�99�70�29�30�0.364��Neoua�85�41�44�36�0.548��Panie�98�58�40�50�0.327��Colnett�68�38�30�51�0.247��Ignambi�104�64�30�55�0.292��Total�����2.128��Mean�����0.266��

Total area of humid forest on Grande Terre = 400 x 103 ha��Derived estimate for total Grande Terre population of             D. goliath = 106,400 individuals, or c. 100,000 individuals

(Given the large errors involved in the calculation of this figure, 100,000 is a good approximate estimate.)��



























Site�Total number of birds �Total number outside band�Total number inside band�Number of counts made�Density given by equation��

D. holosericea�n�n2�n1�m�density/ha��Bleue�0�0�0�24�0��Pourina�0�0�0�34�0��Ni�0�0�0�35�0��Tchamba�51�34�17�30�0.609��Néoua�67�31�36�36�1.268��Panie�44�19�25�50�0.653��Colnett�0�0�0�51�0��Ignambi�16�5�11�55�0.299��Total�����2.829��Mean�����0.354��

Total area of humid forest on Grande Terre = 400 x 103 ha��Derived estimate for total Grande Terre population of D. goliath = 141,600 individuals, or c. 140,000 individuals

(Given the large errors involved in the calculation of this figure, 140,000 is a good approximate estimate.)��

�Appendix 7. Explanation of IUCN global threat categories and other terminology used in describing endangerment.



IUCN is the World Conservation Union. It sets out the criteria which are used to assess the global threat status of all species of organism. For birds, this assessment is managed by BirdLife International, who have added several more criteria to sufficiently describe the threat status of the world’s bird species. These are also explained below (see IUCN 1996 for a fuller explanation of these terms).



Extinct (EX)�Taxon for which there is no reasonable doubt that the last individual has died.��Extinct in the Wild (EW)�Taxon that is known to survive in captivity or as a naturalised population(s) well outside its natural range.��Critical (CR)�Taxon facing an extremely high risk of extinction in the wild in the immediate future.��Endangered (EN)�Taxon which, while not Critical, faces a very high risk of extinction in the wild in the near future.��Vulnerable (VU)�Taxon which, while not Critical or Endangered, faces high risk of extinction in the wild in the medium-term future.��Threatened (T)�Taxon considered to be in danger of global extinction. Hence the Threatened category encompasses Critical, Endangered and Vulnerable as sub-categories.��Conservation Dependant (CD)�Taxon which does not qualify as Threatened, but which is in the focus of a continuing taxon-specific or habitat-specific conservation programme, without which it would qualify as Threatened.��Data Deficient (DD)�Taxon for which there is inadequate information to make an assessment of their distribution or status.��Near-Threatened (NT)�Taxon not considered to be in danger of global extinction, but whose status gives cause for concern.��Not Evaluated (NE)�Taxon that has not yet been assessed against IUCN criteria.��CITES Appendix I�Lists taxa currently threatened with extinction and in which virtually all international trade is banned.��CITES Appendix II�Lists taxa that are not currently threatened with extinction, but which may become so unless trade is strictly regulated.��Restricted-range species (r-r)�a bird taxon which is judged to have a breeding range of less than 50,000 km2 throughout historic times (since 1800)��Endemic Bird Area (EBA)�An area which encompasses the overlapping breeding ranges of restricted-range bird species, such that the complete ranges of two or more r-r species are entirely included within the boundary of the EBA.��





�

Appendix 8: Reptile species recorded during fieldwork





Scientific species name����Gekkonidae��Bavayia sauvagii��B. cyclura��B. montana��B. novel sp. Ignambi��B. novel sp. Néoua��Eurydactylodes viellardi��Rhacodactylus leachianus��Rhacodactylus ciliatus��Rhacodactylus auriculata��Lepidodacytylis lugubris ��Nactus pelagicus ��Hemidactylus frenatus����Scincidae��Caledoniscincus orestes��Caledoniscincus atropunctatus��Caledoniscincus  austrocaledonicus��Caledoniscincus  festivus��Caledoniscincus  novel sp.��Marmorosphrax tricolor��Lioscincus. nigrofasciolatum��Lioscincus steindachneri��Lioscincus novaecaledoniae��Nannoscincus greeri��Nannoscincus gracilis��Tropidoscincus variabilis��Tropidoscincus roehsii��

�






