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Vanuatu megapode at a communal nesting area, Buwoma Beach, Ambrym

Summary
•
•
•
•
•
•
•

Observations were made at several locations on the islands of Ambrym and
Espiritu Santo, Vanuatu, during October 2001.
Optimal calling activity was determined as being at dawn, between 04.30 and
05.30.
The point count method was used to determine density of calling pairs
Calling did not occur at the key nest site of Buwoma Beach, Ambrym
The Vanuatu Megapode was found to be widespread but only occurring in high
densities at relatively few sites.
Meetings and workshops were held with local chiefs, landowners and villagers to
raise conservation issues and devise actions to maintain/aid sustainable harvesting.
Suggestions are made for further research needs.
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Introduction
Megapodes are the only birds that do not rely on direct incubation to hatch their eggs (Jones et al 1995).
Eggs are deposited underground in nest mounds or burrows and are incubated through microbial,
geothermal or solar sources of heat. The Vanuatu megapode Megapodius layardi, which is endemic to
Vanuatu, is found in lowland areas of the larger islands in central and northern Vanuatu (Bregulla 1992).
It is considered as Vulnerable, according to the IUCN red list category, because it is thought to have a
small population that is likely to be declining (Dekker et al 2000, Birdlife International 2000).
Vanuatu megapodes use several incubation strategies, including volcanically-heated areas and
decomposing vegetation, particularly around tree roots and root discs of upturned trees. Because
suitable nesting sites are scarce Vanuatu megapodes, in common with many other burrow-nesting
megapodes, often breed communally. At any one time an individual burrow will frequently contain
several 10s of eggs at various stages of development (Dekker et al 2000). Burrows are often exploited
by humans with eggs and chicks being taken both for immediate consumption and for sale in local
markets. Egg harvesting is not necessarily detrimental to the species, so long as it is done on a
sustainable basis. However, Vanuatu megapodes have to face additional pressures on their habitat, such
as forestry or agriculture. These activities can degrade their habitat and reduce populations to the point
that exploitation becomes unsustainable (Birdlife International 2000). Current estimates of the Vanuatu
megapode population are sufficiently imprecise to preclude the possibility of determining whether the
population is stable or declining.
Two methods have previously been used to estimate the numbers, or change in numbers, of Vanuata
megapodes. Counting the number of nesting burrows within an area and determining whether the
burrows were active, probably active or old has been used to assess the importance of a communal
nesting site (Bowen 1996). This has been repeated, and changes in the number of active burrows
suggested as a possible means of assessing change in number of birds using the site (Foster 1999,
Bowen in prep). There are a number of problems with this method. It is likely that more than one
female uses some/all burrows and individual females use more than one burrow. Burrow use may
remain constant, but with fewer eggs per burrow in a small population (Ross Sinclair pers comm). Also,
the definition of active burrow includes burrows that had been dug by villagers searching for eggs. The
second method involved walking transects as part of a general bird survey and estimating the megapode
density using distance sampling (Bowen 1997).
The principal aim of this project was to develop this second approach to provide an effective means
either of estimating population densities or of providing repeatable information that will be capable of
identifying trends in megapode populations.

Methods
The Study Areas
Vanuatu, formerly known as the New Hebrides, is an archipelago of over 100 islands in the south-west
Pacific. The main group of islands form a “Y” shape covering a distance of 1100 km between 13oS and
22oS (Figure 1). We concentrated our investigations within Vanuatu on the island of Ambrym (Figure
1a). Previous research into the numbers of megapode burrows at a major colony in the north of the
island has been undertaken at the request of local chiefs on the island (Bowen 1997, in prep, Foster
1999). After discussions with locals we identified 4 sites known to hold regularly-calling megapodes.
Two of the sites (the beach and the lake sites) were associated with an area around Lake Fantang – an
area previously identified as in need of a survey to estimate the megapode population (Dekker et al
2000, Birdlife International 2000) (Figure 1b). The lake site ran perpendicular to the beach site and into
the forest, both sites were located on flat ground. The third site (the ridge site) was located on a pathway
along a ridge, the slopes of which were known locally for their megapode burrows (Figure 1c). The
fourth site (the amphitheatre site) was visited at dawn in order to obtain a baseline estimate of the
number of megapodes (Figure 1d). The point count locations were from a pathway along the edge of a
“garden” situated within a bowl surrounded by steep slopes within which megapodes were breeding.
The final site was on Espiritu Santo at the Loru Protected Area (Figure 1e) – the site previously
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surveyed for megapodes using the transect method (Bowen 1997). The point counts were aligned along
one of the transect lines used in that study. This site was similar to the sites at Lake Fantang in that it
was located on flat ground.

Loru Protected area,
Espiritu Santo (Figure 1e)

Ambrym (Figure 1a)

Figure 1. Map of Vanuatu.
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Figure 1a. Map of Ambrym showing the approximate location of each of the megapode study
areas. The different layers of shading relate to 200m contour lines.

Lake Fantang

Figure 1b. Map showing the precise location of the point counts at the beach and lake sites.
The brown shading refers to land above 40m asl.
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Figure 1c. Map showing the precise location of point counts on the ridge site. Different levels
of shading relate to contour lines at 40m intervals. Point counts C to F are at 240m asl.
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Figure 1d. Map showing the precise location of point counts at the amphitheatre site.
Different levels of shading relate to contour lines at 40m intervals starting at sea level (the
blue line). The track along the west side of the island is marked in red.
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Figure 1e. Map showing the precise location of point counts on the Loru protected area site, together
with the Loru protected Area site boundary (the green shaded area) (adapted from Bowen, 1997). The
coastline is shown in blue.

The call
The call of the Vanuatu megapode lends itself well to a non-intrusive point count survey approach as it
is loud and each call lasts for c4-5 seconds (Figure 2). This enables the surveyor to precisely locate the
direction of the call. The call is actually a duet between the male and female (Harry Edwin, personal
observation), a feature also noted in other megapodes.
In common with many other bird species megapodes tend to call infrequently and irregularly during the
middle of the day. We timed surveys to coincide with likely increases in calling activity at dawn and
dusk. At the first site (the ridge), we noted that there appeared to be considerable calling during the
night (possibly associated with moon rising). Accordingly we also attempted to compare the number of
calls at night with the number at dawn.
An additional feature, in common with many species with a far-reaching call, was that there was an
indication that one calling bird will activate an adjacent bird to call, which in turn activates the next –
much like chickens in the local village. We attempted to use playback to activate megapodes, but failed
to obtain a recording of sufficient quality, until the last day of the survey. Indeed, at the Loru protected
area site, the megapode that was recorded appeared to be responding to the crowing of an adjacent
jungle fowl.
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Time (in seconds)
Figure 2. Sonogram of the call of a pair of Vanuatu megapodes at Loru Protected area,
28/10/2001. Note that the duration of the call is around 4 seconds. Recording undertaken
using a ‘Sharp MT877’ minidisk recorder with a ‘Sennheiser MKE 300’ unidirectional
microphone and converted to a sonogram using ‘Canary’. Filter bandwidth=87.42, Grid
resolution=11.61 ms, Frequency=5.383, clipping level=80.

Methods used
We used the point count method, with individual surveyors located either 150m or 200m apart. Each
surveyor was in location for at least 60 minutes at each time to listen for the peak period of calling
activity. Each surveyor recorded the time and compass bearing of each bird heard calling. Both the
number of calls and the number of calling locations were used to interpret the findings. On two
occasions, when the number of birds calling exceeded the ability of the surveyors to record, the number
of birds and the number of calls made was estimated for the period.

Results
Nine separate surveys totalling 49 man hours of point counts were undertaken during the fieldwork
between 8 and 28 October 2001. A total of 673 calls from 202 locations were logged during this time.

Comparison of Dawn and Dusk Counts
A comparison of the number of megapode calls recorded at dusk with dawn was undertaken at the ridge
site (Figure 3a-c). It was clear that both the mean number of calls and the number of call locations was
significantly lower at dusk than at dawn. One feature that became apparent from this site was the
apparent suitability of individual points. Location D recorded no megapodes at dusk but 13 calling sites
at dawn. This was because there were large numbers of fruit bats using the site at dusk (possibly
attracted by a fruiting tree), the noise from which drowned out calls from a greater distance. Note also
that calling was continuous between the start of the dawn survey, 05:00 and 06:15 hours.
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5

a) Calls at dusk
4

3

2

1

0
1 7 :4 5

1 7 :5 0

1 7 :5 5

1 8 :0 0

1 8 :0 5

1 8 :1 0

1 8 :1 5

1 8 :2 0

1 8 :2 5

1 8 :3 0

1 8 :3 5

1 8 :4 0

1 8 :4 5

5

b) Calls at dawn
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Figure 3. Mean Number of Vanuatu Megapode calls recorded at 5 minute intervals a) at dusk
at “The Ridge” site on 8th October, 2001, b) at dawn at the same site on the 9th October 2001,
c) comparing the number of call locations at dusk and dawn.

Comparison of Dawn and Night Counts
A comparison of the number of megapode calls recorded at night with dawn was undertaken at both the
beach and the lake site (Figs 4 and 5). It can be seen that the number of calls recorded at dawn was
higher than that at night, although there was no significant difference in the number of call locations
recorded during the two periods. Note also that calling started at both sites at around 04:40 but had
ceased by 05:20 at the beach site and by 05:00 at the lake site.
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b) Calls at dawn
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Figure 4. Mean Number of Vanuatu Megapode calls recorded at 5 minute intervals a) at night
at “The Beach” site on 10th October, 2001 b) at dawn at the same site on the 11th October
2001 and c) the number of call locations at night and at dawn.
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.Figure 5. Mean Number of Vanuatu Megapode calls recorded at 5 minute intervals a) at night
at “The Lake” site on 10th October, 2001 b) at dawn at the same site on the 11th October 2001
and c) the number of call locations at night compared with at dawn.
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Repeatability of counts
Counts were undertaken at dawn on two consecutive mornings at one site, ‘Loru Protected Area’ (Fig
6a-b). The timing of the calls was consistent for each morning, with a twin peak in the number of calls
heard, at 05:10 hours and again at 05:40 hours. The number of call locations varied for each surveyor
for each of the visits, although when considered together the average number of call locations per
surveyor was consistent between the two surveys. Note that, at this site the first calls were recorded at
05.00 hours and continued until around 05:45 after which very few calls were recorded.
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Figure 6a. Mean Number of Vanuatu Megapode calls recorded at 5 minute periods at dawn
on each of the 27th October and 28th October 2001 at Loru Protected Area, Espiritu Santo.
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Figure 6b. Number of calling locations recorded at dawn at each of the point count sites on
the 27th and 28th October at Loru Protected Area, Espiritu Santo.

Estimating the area being surveyed
Three sites, ‘The Beach’, ‘The Lake’ and ‘Loru Protected Area’, were located in topographically flat
lowland forest. Surveyors were located at regular distances along transects in order to be able to
precisely locate calling birds using the parallax method. Each surveyor recorded the time and location
of each of the calls heard. The direction of each call (call-line), as recorded by each surveyor, was
drawn onto site maps (Fig 7a-f) and points of overlap checked to determine whether the sequence of
calls was similar. All overlaps are shown by a dotted line circle around the point of intersect. There are
seven sets of intersects over the six sets of surveys. Distances from surveyor to calling megapode
averaged 151 metres (range from 17 to 301 metres).
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Figure 7a. Direction of megapode calls at the beach site at night on the 10th October, 2001
showing the possible location of individual birds recorded from more than one point location.

Figure 7b. Direction of megapode calls at the beach site at dawn on the 11th October, 2001
showing the possible location of individual birds recorded from more than one point location.
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Figure 7c. Direction of megapode calls at the lake site at night on the 11th October, 2001
showing the possible location of individual birds recorded from more than one point location.

Figure 7d. Direction of megapode calls at the lake site at dawn on the 12th October, 2001
showing the possible location of individual birds recorded from more than one point location.
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Figure 7e. Direction of megapode calls at the Loru site at dawn on the 27th October, 2001
showing the possible location of individual birds recorded from more than one point location.

Figure 7f. Direction of megapode calls at the Loru site at dawn on the 28th October, 2001
showing the possible location of individual birds recorded from more than one point location.
It should also be noted, however, that a number of call-lines (31 sets of lines) that run from one surveyor
toward another do not provide adequate intersects. These provide a way of assessing the minimum
distance that a bird could have been from a surveyor without being recorded. If we assume that the
calling birds were all 20metres from the surveyor who recorded the call then the mean distance over
which surveyors were not hearing calling birds was 168 metres (with the lowest value being 135
metres).
Given the two sets of figures above it is unclear how best to determine the area covered by the point
count surveys in the current study. A best rule of thumb would appear to be to suggest that complete
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coverage was attained for all birds within 150 metres, with some reduced proportion surveyed between
150 and 300 metres. If we assume that all birds recorded were within 150 metres of the surveyors then
we can estimate the total area covered by each of the surveys, and so the total density of birds within
these areas (Table 2).
Table 2. Estimating the number and density of Vanuatu megapodes. This table provides a first
attempt at assessing the density of calling birds at each of the three low-lying flat sites.
Site

Time of Survey

Beach
Beach
Lake
Lake
Loru
Loru

Area surveyed (ha)

Night
Dawn
Night
Dawn
Dawn (27/10)
Dawn (28/10)

No. calling birds

15.5
15.5
14.1
14.1
14.9
14.9

7
12
10
10
19
15

Density calling birds
(birds ha-1)
0.45
0.77
0.71
0.71
1.28
1.01

High Activity Sites
A dawn survey was undertaken at the Amphitheatre site following a preliminary visit to this site, after it
had been identified as a likely nest location by local people. This site, as our name for it suggests,
consisted of a steep, wooded crescent shaped ridge, several hundred feet in height that bordered a
relatively flat area of coconut plantations and gardens. A search of this area during the day had found
several nest burrows, but none of the large size, and not at the density encountered at either Buwoma
Beach or the Ridge sites. The megapode dawn activity at this site was considerable and this coupled
with the topography and acoustic amplification led to difficulties in recording and mapping calls and
locations. A peak of 17 calls per 5 minute period was recorded and these calls were from a large number
of locations.
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Figure 8a. Mean Number of Vanuatu Megapode calls recorded at 5 minute periods at the
Amphitheatre site on Ambrym on 18th October, 2001.
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Figure 9b. Number of calling locations recorded during dawn survey at Amphitheatre site on
Ambrym, 18th October 2001.

Buwoma Beach.
We spent three nights at Buwoma Beach (12th to 14th October, 2001), where the numbers of active
nesting burrows have been surveyed on three previous occasions (Bowen 1996, in litt, Foster 1999).
Concerns about the impact of storms and high tides earlier in the year on the megapode burrows proved
to be unfounded. The three study areas were resurveyed and similar numbers of active and probably
active burrows (ie around 120) were located. In addition, there were considerable numbers of further
burrows recorded along the beach between the three monitored sites, a feature also noted on previous
visits to the site (Bowen in litt). Using active, or probably active, burrows as a unit for survey is
unlikely to provide a clear idea of changes in megapode numbers. It is unknown whether female
megapodes nest on more than one burrow, but apparent that more than one female will nest in any
individual burrow (as recorded by Sankaran and Sivakumar for the Nicobar megapode (1999).
Consequently there is potential for a considerable variation in the number of females that use a given
number of burrows.
Early morning watches were initiated on two mornings at five points around these study areas.
Observations at nest burrows indicated that single birds arrived after dawn (05.30 onwards) and quickly
moved to a burrow to begin excavations. Birds arrived by running along pathways around the
promontory – we did not record any birds flying directly to the nest burrows – although presumably
birds flew down off the cliff to land near the burrows along the beach. Very little calling was heard on
either of these mornings, calls being restricted to just one or two birds on the top of the cliff around the
beach. None were recorded calling on either of the promontories. However, in contrast to surveys at the
other sites, several single birds were observed visiting, entering and digging in the burrows at the beach
and both promontory sites. These birds were silent for the duration of their visit to the nesting sites even
though fights between birds were recorded on two occasions. This, despite the fact that there appeared
to be a large number of burrows available for the birds. There was no evidence that the birds were
paired at any time while they visited the site. We have assumed that these single birds are females
investigating and egg-laying in the burrows. This description is in broad agreement with the
observations noted on the Melanesian megapode on the Solomon Islands (Sinclair 2001).

Discussion
Applicability of technique
From the work described above the point count technique has been shown to give relatively consistent
results in defining the optimum calling activity of the megapodes. Visiting sites at dawn provides the
best time for obtaining a good indication of the number of birds present in the vicinity. While birds can
also be heard at dusk and at night the frequency of calling is lower and less consistent than calls at dawn
(in contrast with results from the Melanesian megapode (Sinclair 2001)). Visits during the middle of the
day proved to be ineffective – our first visit to the ridge sites lasted for 2-3 hours in the middle of the
afternoon and few calls were heard, all apparently from a considerable distance.

16

If a few assumptions are made about the distance over which calls can be heard, and that birds do not
move between calling sites then the method can also be used to provide an estimate of megapode density
and numbers of territories at each site.
The technique still needs further refinements, however.
• The optimal distance separating each recorder should be investigated. On several occasions at the
flat sites (the Beach, Lake and Loru sites) calling birds failed to be recorded by two adjacent
recorders despite the calls appearing to come from close proximity to one or both of them. This
would suggest that the calls did not cover as great a distance as the recorders assumed.
ACTION – To repeat surveys at flat sites with recorders closer together in order to determine the
distance over which megapode calls can be recorded on flat sites. (This contributes to “Project 2.
Survey for Vanuatu megapode” in the megapode conservation action plan (Dekker et al 2000)).
• Conversely, at the hill sites (the ridge and the amphitheatre sites) calling appeared to be coming
from considerably more than 200m, presumably facilitated by the lack of trees between the calling
bird and the recorders. It seems very likely that the terrain and density of forest have a significant
effect on the accuracy by which surveyors can record both the distance and the direction of calls.
ACTION – To undertake more detailed analysis of the current dataset to ascertain whether the
maximum distance over which calls could be heard can be estimated – thereby giving an estimate of
the density of calling birds. (This contributes to “Project 2. Survey for Vanuatu megapode” in the
megapode conservation action plan (Dekker et al 2000)).
• The extent to which call activity varies with time of year. The current project, by necessity, was
undertaken in October. It is unclear whether call activity at this time of year is high or low
compared with other times of year. Breeding phenology of Vanuatu megapodes has not, to date,
been ascertained.
ACTION - Undertake regular, monthly, surveys at a small number of accessible locations (for
example at Vatthe and Loru Protected Areas) to provide information on peak times of year for
surveying megapodes. (This contributes to “Project 2. Survey for Vanuatu megapode” in the
megapode conservation action plan (Dekker et al 2000)).

Development of the technique to identify the distribution and monitor trends in
the numbers of Vanuatu megapodes.
As it stands the point count technique provides a useful means for monitoring trends in the number of
calling Vanuatu megapodes at many sites. This is likely to be an effective way of determining whether
megapode populations are increasing or decreasing at a site independently of the observations of egg
collectors. Identifying areas where egg collecting is currently undertaken and instigating monitoring
sites using the point count methods would provide independent information on whether the egg
collecting was having a significant effect on the megapode populations within the egg collecting area.
ACTION – Visit villages on all islands throughout Vanuatu to build up a database identifying those
areas where megapode egg-collecting is still undertaken and where it has recently ceased. Whenever
egg collecting is recorded attempt to set up point count sites to allow independent measures of changes
in number of calling birds. (This contributes to “Project 1. A sustainable egg-harvesting programme for
the Vanuatu megapode” in the megapode conservation action plan (Dekker et al 2000)).
Mapping the distribution, and providing a coarse measure of the relative abundance of Vanuatu
megapodes, is a possible further use of the technique. The distribution of megapodes is poorly
understood away from the island of Ambrym and the protected areas at Vatthe and Loru on Espiritu
Santo. The method as currently described is, however, rather labour intensive with 3-5 people taking 1
hour to cover an area of approximately 15 ha. This level of detail will be necessary where monitoring
long-term trends in the number of calling birds are required. If, however, the requirement is simply to
record the presence/absence of megapodes within a given area then, either a more rapid technique, or
reduced personnel on each visit, may be preferable. Note that each of the surveyors recorded birds at
each of the sites. If the aim is to confirm the presence of the species in an area then it is likely that a
single person could achieve this. One possible alternative worth investigating is the extent to which
megapodes respond to tape recordings of their call.
ACTION – Further analyse the current dataset to identify the extent to which individual surveyors can
be used to provide estimates of the relative density of megapodes at different sites. (This contributes to
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“Project 2. Survey for Vanuatu megapode” in the megapode conservation action plan (Dekker et al
2000)).
ACTION – Investigate the feasibility of using tape play-back as a rapid technique for identifying the
presence of megapodes within sites. (This contributes to “Project 2. Survey for Vanuatu megapode” in
the megapode conservation action plan (Dekker et al 2000)).

Areas where greater knowledge of the breeding biology of the Vanuatu Megapode
is required.
At sites of high activity (the hill sites) the frequency of calling was sufficiently overwhelming as to
make accurate recording of the numbers and direction of calling birds impossible. One of the features of
these sites is that calling birds can be heard over a considerable distance. The features that make it
feasible to hear birds over a considerable distance are the ideal conditions for birds to advertise their
presence. Consequently it seems likely that the birds calling at these sites are behaving in a different
manner to the apparently territorial birds recorded on the flat sites. Do these high-activity sites
concentrate calling birds due to their topographical nature? How does this impact on the idea that these
birds are advertising territories/home ranges? It may be that on these sites pairs of birds include a high
point within their territory from which to call – so all territories run in long narrow strips up the hillside.
Alternatively the calling birds may hold separate calling and feeding/nesting territories. The only birds
recorded calling appeared to be on the ridges and/or along the top of the hills – although single birds
were observed, and nest burrows recorded, from the base to the top of the hill.
ACTION - To radio track individual birds within one of the hill site areas and follow their movements
to ascertain whether the birds maintain territories incorporating ridges or move to the ridges to advertise
themselves from distant territories. If the latter, then identifying the catchment area for birds that call
along the ridges will allow density estimates for the area. (This contributes to “Project 1. A sustainable
egg-harvesting programme for the Vanuatu megapode” in the megapode conservation action plan
(Dekker et al 2000)).
The situation around Buwoma beach, the site with the highest recorded number and density of Vanuatu
megapode burrows, precludes the use of this technique. No paired birds were recorded at this site, and
no calling was noted in the immediate vicinity of any of the burrows – even though several individual
birds were observed. There are a number of possible reasons for this. It may be that the ground
conditions – fine volcanic ash disturbed by the collapse of tree roots – were ideal for burrowing such
that the site attracted breeding females from a wide catchment area. Conversely, it may be that suitable
breeding areas were so scarce in the surrounding area that the birds were forced to use the small and
restricted habitat along the coastal fringe. The most useful monitoring programme at sites such as this
may be a combination of monitoring the numbers of active nest burrows together with recording the
number of individuals visiting the burrows. We are currently unaware of any other sites in Vanuatu with
similar densities of megapode burrows. The situation appears similar to descriptions of the breeding
biology of other megapode species where restrictions on egg collecting to maintain a sustainable harvest
have been initiated in conjunction with monitoring methods. (Nesting areas for the Melanesian
megapode on Simbo, Solomon Islands were restricted to two patches – 1 of 5 hectares and the second of
20 hectares (Sinclair 2001).) Improving our knowledge of the catchment area used by megapodes that
nest at Buwoma beach, and identifying whether the birds are restricted in their nesting location to the
beach would be of considerable use in determining whether harvesting at this site was or could be
sustainable.
ACTION – Attempt to monitor the number of individual birds arriving at the site using either
hides/observers or trailfinder cameras set up on the pathways onto the promontory. This, combined with
the identification of individually-marked birds either through plumage variation or by individually
marking captured birds, would provide information on the return rates of birds to the site and so the total
number of birds using the site. (This contributes to “Project 1. A sustainable egg-harvesting programme
for the Vanuatu megapode” in the megapode conservation action plan (Dekker et al 2000)).

Implications for conservation
The megapode is included in the Vanuatu government’s biodiversity action plan. This is in response to
concerns from local chiefs, landowners and villagers who consider the eggs to be a valuable source of
protein. The link between local people and the megapode has a long tradition and there are many
cultural references to this species. While the threats to megapodes are many and varied, the principle
concern is loss of habitat through forest removal/modification. However, due to the cultural heritage
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and local economic value that there is in this species, there is great local interest in maintaining a healthy
population. Several meetings were held with villagers, landowners, chiefs and egg collectors during
our stay on Ambrym. A common theme was the desire to maintain the species at a population level
sufficient to sustain the harvest of eggs.
For the site at Buwoma Beach, the local chiefs, landowners
and villagers discussed a series of actions that would contribute to the maintenance of a sustainable
population. These included • Tabu areas - where no egg collecting would be allowed
• Closed seasons - Parts of or whole sites would be closed to egg collecting for at least 60 days
• Release of chicks found at burrows - Any chicks found while egg collecting should be released
• Removal/control of cats - Cat populations at key nesting sites to be controlled / removed
• Removal of hunting dogs - Hunting parties to ensure all dogs are taken away from nesting areas
• No killing of adult Namalao - Adult birds not to be taken for food.
• Annual monitoring - Local populations to be monitored using standard methods, egg
collection/sales to be recorded.
This plan will only be of use if it is combined with the safeguarding of the catchment area that holds the
home territories of the adult megapodes. To date, the location and size of this area is unknown. The
large numbers of nest burrows at this site suggest that some of these female megapodes could be
travelling considerable distances to lay their eggs in these burrow.
ACTION – Radio-track individual birds using the nesting area and follow into the forest to determine
the catchment area for birds using this site. (This contributes to “Project 1. A sustainable egg-harvesting
programme for the Vanuatu megapode” in the megapode conservation action plan (Dekker et al 2000)).
Currently the only way of monitoring whether the imposition of some of the above actions is successful
is to count the subsequent number of eggs harvested, or use some method for monitoring the number of
birds using the site. Ideally, in order to predict the level of harvesting that is sustainable, the various
breeding and survival parameters that comprise a Population viability analysis should be estimated.
None of these parameters are known for Vanuatu megapodes, although other species of megapode have
been studied in sufficient detail to provide approximate figures for inclusion in a PVA. Often a key
factor required for accurate assessments is a reliable estimate of the adult survival rates. Recent
techniques, involving the use of recordings of the bird calls, have been used for other species of
secretive but loud calling birds, eg Eurasian Bittern. Megapodes may be particularly suitable for this
technique as both male and female birds contribute to the call.
ACTION – to use currently available information from other species of megapodes and best guess to
develop a population viability analysis model for the megapodes. This should be aimed at identifying
the most important gaps in our knowledge and the areas where there is likely to be both least and most
variation between populations, both within and between species. (This contributes to “Project 1. A
sustainable egg-harvesting programme for the Vanuatu megapode” in the megapode conservation action
plan (Dekker et al 2000)).
ACTION – to investigate the possibility of individually recognising birds through the use of tape
recordings of their calls. Initial studies using easily accessible sites (eg Loru and Vatthe on Santo) and
obtaining suitable quality recordings of pairs at these sites over a series of weeks/months to determine
the extent to which calls are uniquely recognisable and repeatable. (This contributes to “Project 2.
Survey for Vanuatu megapode” in the megapode conservation action plan (Dekker et al 2000)).
On Ambrym the megapode still appeared to have a widespread distribution as it was heard or seen at
almost every location visited – including at site c800m above sea level near the volcanic plateau.
However, there were definite high density and low density areas on the island. The density and
occurrence of megapodes on other islands in Vanuatu is less well known. However, discussions with
the villagers of Pialulup, at the base of the Cumberland Ridge on Espiritu Santo, indicated that the
megapode population there had declined. Egg-collecting was formerly undertaken but ceased some
years previously, and was only known by word of mouth through grandparents. This is despite the fact
that the area around the village has suffered from little or no deforestation. It may be that this population
had declined as a result of excessive egg-collecting. It is likely that, once a population has fallen below
a certain level, the systematic harvesting of eggs becomes unsustainable.
Egg collecting therefore
stops being undertaken in a systematic way although birds may be able to persist at low levels with nest
burrows being only occasionally found and harvested.
While egg collecting is undoubtedly of conservation concern on Vanuatu it is generally assumed that
deforestation has had a more significant negative impact on the total population of megapodes.
Currently, however, there are few estimates of megapode densities in selectively logged areas, clear19

felled areas or coconut plantations to compare with the estimates presently available from the lowland
rain forest at Loru on Espiritu Santo and the new forests on the north coast of Ambrym. Obtaining
approximate estimates of both calling density and the areas occupied would facilitate these comparisons
and improve our understanding of the likely conservation status of the Vanuatu megapode.

Post Script
In October 2002, Roy Hills and Harry Edwin repeated the survey work with help from Wan Smolbag.
Results are still to be analysed. Wan Smolbag have now changed their environmental play about the
Namalao to include the conservation measures suggested in this report and workshops and performances
have been given at several of the key villages. As a direct result of these efforts, the landowners, chiefs
and local villagers involved with Buwoma Beach have all agreed to a 3 month taboo period each year
when no eggs will be collected.
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