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Summary

Traditional policies on using wild species are critical in developing scenarios for community
engagement in conserving wild species populations. As such, this study examines the traditional
practice of harvesting eggs from Moluccan Scrubfowl Eulipoa wallacei on Haruku Island,
Indonesia, and its implications for bird population conservation. Using a closed-ended ques-
tionnaire, we surveyed 200 respondents in the productive age group (aged 15-65 years). It was
found that most of the community supported adopting the traditional policies due to the high
demand for eggs, which required daily harvesting. According to the community, egg harvesting
has no adverse effect on bird populations, but hunting and habitat destruction does reduce the
number of eggs available for harvesting. The community concluded that traditional conservation
policies prioritise the conservation of adult birds and their habitats, not bird eggs. Particular
attention should be paid to egg conservation efforts by establishing a quota for egg harvesting
and limiting egg-harvesting time. Conservation efforts must also take into account the growing
community awareness of the importance of conserving Moluccan Scrubfowl eggs.

Introduction

Traditional people in Africa, Asia, Northern Europe, and the Americas have harvested wild bird
eggs for collection or consumption for centuries (Abernethy et al. 2013, Swamy and Pinedo-
Vasquez 2014, Naves 2015, Mondretii et al. 2018, FAO/UNEP 2020, Gallo-Cajiao et al. 2020).
Similarly, the eggs of megapodes are a popular source of protein in the Pacific region (Dekker
1991, Dekker et al. 1995, Jones et al. 1995, Steadman 1999, Anderson et al. 2010). Megapode
populations on several Pacific islands have declined or gone extinct due to the long-term
exploitation of their eggs (Johnson and Stattersfields 1990, Steadman 1999, Anderson et al.
2010, Pangau-Adam and Brodie 2019). Long-term egg exploitation also occurs for the Moluccan
Scrubfowl Eulipoa wallacei, an endemic species in the Maluku Islands (White and Bruce 1986, del
Hoyo et al. 1994, Dekker et al. 1995, Heij et al. 1997, Heij 2001, Heij and Rompas 2011). The
communal nesting behaviour of Moluccan Scrubfowl consists of excavating nest holes along the
coast pantai (Dekker and Brom 1992, Jones 1992, Harris et al. 2014), leaving distinct nest marks
that facilitate egg exploitation.

The Moluccan Scrubfowl has two main nesting sites in the Maluku Islands, on the coast of
Halmahera Island in North Maluku and on the coast of Cape Maleo on Haruku Island in
Central Maluku (Heij et al. 1997, Dekker et al. 2000, Heij and Rompas 2011). Historically, egg-
harvesting activities have been regulated in both nesting areas to preserve bird eggs’ avail-
ability for harvest (Heij et al. 1997, Heij and Rompas 2011, Simanjuntak et al. 2020).
Compared with Halmahera Island, the traditional policy of harvesting bird eggs in Cape
Maleo is heavily influenced by the belief of the Kailolo Village residents that their ancestors
gave them bird eggs to use (Heij et al. 1997, Heij 2001, Heij and Rompas 2011, Saiya and Heij
2017). Therefore, decisions are made regarding the time for harvesting eggs and the price for
selling eggs so that all levels of society benefit from the bird eggs, and it is hoped that the birds
will continue to nest. Although egg harvesting is regulated, there have been reports of a decline
in the bird population due to a decrease in the number of eggs taken from bird nest sites (Heij
et al. 1997, Heij and Rompas 2011, Sjafani et al. 2015). In the 1990s, Haruku Island yielded an
average of 36,000 eggs (Heij et al. 1997, Heij and Rompas 2011), but in 2017 only 21,707 eggs
were found (Simanjuntak et al. 2020). The continued collection of Moluccan Scrubfowl eggs
has severe consequences for the survival of the species. On several islands in the Maluku
Islands, it has been reported that bird populations are declining, and a significant number of
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avian nesting sites have been abandoned and are no longer in use
(Heij et al. 1997, Heij and Rompas 2011). Therefore, since 1994,
the International Union for Conservation of Nature (IUCN) has
designated the Moluccan Scrubfowl as “Vulnerable” (BirdLife
International 2021).

Numerous research reports state that using wildlife species
contributes to the extinction of countless native species in many
regions of the world (Oyegbami et al. 2018, Bolam et al. 2020,
Ceballos et al. 2020). Social values, norms (Chan et al. 2016,
Commercon et al. 2021, Manfredo et al. 2021), demography,
socio-economic status (Royuela et al. 2019, Otero et al. 2020),
and alternative livelihoods (Gelcich and Donlan 2015) influence
wild species use and conservation. Therefore, the IUCN recom-
mended, specifically for the megapode group, a study to deter-
mine the impact of socio-economic factors on population status,
habitat, and sustainable use of eggs in this group (Dekker et al.
2000). Moreover, reports on the socio-economic aspects of
Moluccan Scrubfowl eggs are limited to studies on egg-harvesting
tradition (Heij et al. 1997, Heij and Rompas 2011, Tagueha and
Liur 2020, Simanjuntak et al. 2020). We designed this study to
examine the traditional practice of harvesting Moluccan Scrub-
fowl eggs at their nesting sites on Haruku Island and their
conservation implications. This study provides information on
the socio-economic characteristics of bird egg users, which can be
used to assist in planning efforts to conserve the Maluku Scrub-
fowl population.

H. E. P. Leimena et al.

Methods
Study site

The study was conducted in a community that harvested Moluccan
Scrubfowl eggs at nesting sites on Cape Maleo, Haruku Island,
Indonesia. Haruku Island is one of the islands in Maluku, Indonesia
(3.5670S, 128.4830E) (Figure 1). The people of Kailolo Village have
made egg harvesting at Cape Maleo a tradition due to the influence
of their traditional beliefs (Heij et al. 1997, Heij 2001, Heij and
Rompas 2011, Saiya and Heij 2017). Cape Maleo is an important
bird-nesting site in Central Maluku and is located on the island’s
north-western coast. Additionally, the proximity of spawning
grounds to human settlements facilitates egg collection.

Data collection and analysis

Four Kailolo Village hamlets were surveyed using closed question-
naires with answer options and areas for the productive age group
(15-65 years). The productive age group was selected due to their
familiarity with the traditional policy of egg collection and their
participation in the utilisation of bird eggs. Respondents were chosen
using a proportional stratified random sampling technique
(Forthofer et al. 2016), in which the productive age group was divided
into 10 subgroups with a four-year age gap between each subgroup.
Using the accidental sampling technique (Forthofer et al. 2016),
respondents were drawn randomly from each age subgroup. The

Strait

Sameth
Haruku

Haruvku

Haruku

Legend
= Nesting site
000 = Residential arcas
M =Road
| " =Pam
& *  =Vegeution
‘,—_‘- i = Graveyard

Sea @
128.503 ) [ 3 3

128.503

(a)

Saparua

-3 595

@ Vilages

Figure 1. Research location. (a) Map of Haruku Island. (b and c) Sketch and satellite view (google map) of bird nesting site in Cape Maleo with residential areas nearby.
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Cochran equation was utilised to determine the minimal number of
respondents required from each age subgroup (Cochran 1977, Adam
2020). The following aspects of traditional policies regarding the use
and conservation of eggs are discussed: (1) traditional policies gov-
erning the harvesting of bird eggs; (2) community participation;
(3) policy objectives; (4) reasons for egg harvesting; (5) frequency
of egg use; (6) egg-processing methods; (7) the effect of egg harvest-
ing on bird populations; (8) egg protection; (9) adult bird protection;
(10) bird habitat protection.

The descriptive analysis of survey data was based on the pro-
portion of respondents who responded positively to each param-
eter. To illustrate the public’s perspective on the policy of
traditional egg use and its implications for the conservation of
the Moluccan Scrubfowl population, a graph of the distribution
of the percentage of respondents’ responses (Pazzaglia et al. 2016)
was created for each parameter.

Results
Social demographics

This study enrolled 200 respondents, with a questionnaire return
rate of 100%. The age distribution of the respondents ranged from

(a) Respondent age group

® 16 -20 Years old
® 21 - 25 Years old
126 -30 Years old

31-35 Years old
36 -40 Years old
m4] - 45 Years old
m 46 - 50 Years old
m51 - 55 Years old
m56- 60 Years old
10.50% =61 - 65 Years old

21 years to 45 years, and the majority were between 31 years old and
35 years old (18.5%) (Figure 2a). All respondents understood and
were actively involved in managing the harvesting of Moluccan
Scrubfowl eggs at their nesting sites in Cape Maleo. Respondents in
this study came from various types of work, namely farmers (27%),
housewives (24%), motorcycle taxi drivers (17%), and fishermen
(16%) (Figure 2b).

The traditional policy of harvesting Moluccan Scrubfowl eggs

This study found that 91.5% of the community supported the
traditional policy of harvesting Moluccan Scrubfowl eggs from
their Cape Maleo nests (Figure 3a). Around 84% of community
members participated in the open bidding process for the right to
harvest bird eggs, demonstrating their agreement (Figure 3b). The
auctioning of bird egg rental rights is one of the steps in their
traditional policy implementation. Some communities believe
that the egg harvesting right implies temporary ownership of
the nesting grounds for a certain period (56.5%). In contrast,
others believe that the funds raised from the auction increased
village income (36.5%) and determined the winner of the auction
even though the purpose of the auction had been previously
communicated (7%) (Figure 3d). The public’s understanding of

(b) Respondent occupation
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Figure 2. (a) Age and (b) occupation profiles of respondents in the productive age group (15-65 years) in Kailolo Village.
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Figure 3. Community perspectives on the traditional policy of harvesting Moluccan Scrubfowl Eulipoa wallacei eggs on Haruku Island: (a) community approval; (b) community
participation; (c) objectives of auction activities; (d) objectives of managing the Cape Maleo, Haruku Island nesting site.
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the egg-harvesting lease auction contradicts their knowledge of
the traditional policy’s primary objective, i.e. protecting birds and
their habitat (Figure 3d).

Utilisation of Moluccan Scrubfowl eggs

Regarding the utilisation of bird eggs, most of the community
supports collecting eggs for their daily needs (55%) and as a source
of income for egg-digging families (29%). Others believe that
harvested eggs should be sold (15.5%) (Figure 4a). As a result,
egg harvesting has to be carried out daily to meet daily nutritional
requirements (65.5%), for sale (22.5%), and for health supple-
ments (12%) (Figure 4b). Most eggs are purchased directly from
egg diggers (71.5%). In contrast, eggs can be obtained through
person-to-person giving or purchased from second or third
parties (Figure 4c).

The reasons given by the majority of people who consume
Moluccan Scrubfowl eggs is that they are a substitute for fish
(33%) or have a dense texture (22.5%), because they are believed
to be nutritious (21.5%), they taste good (14%), are large in size
(5%), and are thought to improve body fitness if consumed raw
or mixed with honey (4%) (Figure 4d). Eggs are prepared by
frying (41%), baking (30.5%), or boiling (23.5%) (Figure 4e). As
much as 25% of people consume bird eggs daily, and 59.5%
consume bird eggs once every 1-2 days (Figure 4f). Daily

(a) The reason for harvesting eggs

= Family
income

u Selling eggs

= Community
needs

(c)  How to get bird eggs to consumed

w Buy from egg
digger

® Buying from a
second/third
person

# Given for free by
cgg digger

© Given for free by
second/third
person

(e) Egg processing technique

® Fried

= Boiled

= Cake/bread mix
ingredients
Mixed with
honey

= Directly
consumed
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havesting activity means that egg consumption is strongly
affected by availability.

Implications of traditional conservation policies for the
utilisation of Moluccan Scrubfowl eggs

The survey results indicated that the community is opposed to
prohibiting or restricting egg collection because it does not affect
the number of eggs and bird populations. They believed that the
Moluccan Scrubfowl population is still significant (82.5%), adult
parents are not used (8.5%), the offspring population is consistently
high (6%), and not all eggs are collected (3%) (Figure 5a). Com-
munities also believe that transportation activities do not interfere
with the arrival of birds to nest (13%), birds nesting at night (45%),
or in the afternoon (8%), and transport routes are far from nesting
sites (34%) (Figure 5b).

Regarding the presence of adults, the community prohibits hunt-
ing to guarantee that eggs are always available (68.95%), birds con-
tinue to nest (23.68%), and adults remain stable (7.38%) (Figure 5c).
The community believes that bird habitats must be protected to
ensure the continuity of nests and daily habitats for birds (63.16%)
and to maintain bird populations (52.76%) (Figures 5d and ¢). Strong
support for imposing sanctions on those responsible for destroying
bird-nesting habitats or capturing birds reflects the communities’
dedication to protecting bird habitats (Figure 5f).

(b) The reason for harvesting eggs
every day

= Fulfillment of
daily needs

= Traded

= Health and
fitness

(d) The reason for egg consumption

= Have a good
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w Have a large
size

= have a thicker
texture
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= Can improve
health

= Can improve
fitmess
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Figure 4. Utilisation of Moluccan Scrubfowl Eulipoa wallacei eggs in Cape Maleo, Haruku Island including (a) reasons for egg harvesting, (b) reasons for daily egg harvesting, (c) egg
sources consumed, (d) egg consumption reasons, (e) egg-processing method, and (f) frequency of egg consumption.
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Figure 5. The views of the community around the bird nesting site in Cape Maleo, Haruku Island on the conservation of Moluccan Scrubfowl. (a) The effect of egg harvesting on adult
birds; (b) the effect of activity on nesting behaviour; (c) conservation of adult birds; (d) habitat conservation nesting; (e) daily habitat conservation; (e) sanctioning perpetrators of

habitat destruction.

Discussion
Traditional policy for harvesting the eggs of Moluccan Scrubfowl

Traditionally, the village community has set rules for collecting
Moluccan Scrubfowl eggs from their nesting sites at Cape Maleo on
Haruku Island. Their policy is based on the belief that their ances-
tors provided them with bird eggs to use. Therefore, harvesting bird
eggs must be governed to ensure that all villagers benefit (Heij et al.
1997, Heij and Rompas 2011, Saiya and Heij 2017). The traditional
policy for managing egg harvesting consists of three stages: (1) auc-
tion of the lease of bird egg-harvesting rights; (2) distribution of
auction proceeds; (3) actual egg harvest. The egg harvest rights
auction is held every 31 March, and all villagers are eligible to
participate. The auction winner has the right to collect the eggs
from 1 April to 31 March of the following year. At the time of the
auction, the selling price of eggs is also determined based on the
community’s economic capacity, thus binding on the auction win-
ner. Auction funds are allocated for village operations (25%) and
construction or maintenance of village places of worship (75%).
Thus, the whole community can feel the benefits of bird eggs (Heij
et al. 1997, Heij and Rompas 2011, Saiya and Heij 2017). The
auction winner is tasked with managing nest habitats in Cape
Maleo so that birds continue to nest and eggs are always available.

The traditional policy for managing the egg harvest of Moluccan
Scrubfowl at Cape Maleo governs only the egg harvest and the
maintenance of the nesting habitat of the bird. This traditional
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policy has a conservation flaw in that it needs to regulate the
maximum number of eggs collected or the time of egg collection.
At a second nesting site on Haruku Island, just off the coast of
Haruku village, traditional policies prohibit egg collection in areas
designated as customary protected areas, but harvesting is permit-
ted outside them (Saiya and Heij 2017, Simanjuntak et al. 2020). In
Kao Village on Halmahera Island, the community and government
have forbidden the collection of Moluccan Scrubfowl eggs since
2018 to increase the population (Simanjuntak et al. 2020). Socio-
economic factors, such as the economic benefits to the community
and village government, and the social status of the auction winner,
heavily influence traditional policies in Kailolo Village. Multiple
studies have demonstrated that the role of local institutions and
their governance regulations are crucial for the successful conser-
vation of wild species (Cundill et al. 2017, Morishige et al. 2018).

Utilisation of Moluccan Scrubfowl eggs

Eggs of Moluccan Scrubfowl are collected daily in Kailolo Village
due to the implementation of traditional policies. As soon as the
birds leave the nest each morning, egg collection activities begin as
Moluccan Scrubfowl nests between dusk and dawn. After laying her
eggs, the female leaves the nest and does not incubate them, so the
only source of heat for egg incubation is the substrate on which the
eggs are laid. Abandoned nests and dug nest holes serve as markers
for digging up bird eggs.


https://doi.org/10.1017/S0959270923000163

At the time of harvest, the eggs can be sold directly to nest site
visitors, or they can be collected for later sale. Daily egg collection
results in a high rate of Moluccan Scrubfowl egg consumption by
the community. Priority is always given to the needs of Kailolo
Village residents before selling eggs to non-village residents. In
addition to being sold, bird eggs are frequently given away for free
to those who assist with egg excavation. The sale of bird eggs helps
the successful bidder recoup the cost of leasing egg-harvesting
rights while providing an income stream for egg collectors. The
economic benefits enjoyed by auction winners, egg collectors, and
other members of the public continue to support the harvesting of
bird eggs. Traditional policies on utilising bird eggs must be con-
sidered when developing a conservation programme for Moluccan
Scrubfowl, particularly concerning the availability of alternative
egg-digging jobs and the economic value of eggs to the community.
The availability of alternative livelihoods for user communities is
one factor that encourages community participation in wildlife
conservation (Gelcich and Donlan 2015, Royuela et al. 2019, Otero
et al. 2020). Regarding the use of Moluccan Scrubfowl eggs, the
traditional belief that the eggs were given by their ancestors for use,
including as a source of income for the community, is the primary
obstacle to restrictions or bans on egg collection.

Implications of traditional conservation policies for the
utilisation of Moluccan Scrubfowl eggs

There are two divergent points of view regarding applying trad-
itional policies to the conservation of Moluccan Scrubfowl among
the people of Kailolo Village. Utilisation of bird eggs is permitted,
while adult birds, nesting habitats, and daily habitats must be
protected and maintained. Egg collection continues because it is
believed that traditional policy will continue to ensure the arrival of
birds that lay eggs. The community believes that chicks hatch daily
and that egg collection does not impact the number of birds that lay
eggs. Contrary to the findings of research conducted on Haruku
Island in the 1990s (Heij et al. 1997, Heij and Rompas 2011,
Simanjuntak et al. 2020), the number of egg harvests has decreased
by 30.7%, indicating that collecting bird eggs has had a significant
impact on the island’s bird population. Egg harvesting reduces the
number of eggs that hatch because egg diggers attempt to unearth
all nests based on the excavation marks left by the parent bird that
laid the eggs. From April 2017 to March 2018, an average of
121 nests were dug daily, indicating the number of eggs obtained
(Simanjuntak et al. 2020). Even if a few chicks hatch, they origin-
ated from a nest that the egg diggers neglected.

Kailolo Village and Haruku Island residents do not hunt adult
Moluccan Scrubfowl. This attitude is influenced by the belief that
their ancestors gave them bird eggs to use, especially in Kailolo
Village. Therefore, capturing adults in nesting sites or forest
areas is prohibited. Additionally, hunting adult Moluccan Scrub-
fowl is prohibited near their nesting grounds on Halahera Island,
North Maluku (Simanjuntak et al. 2020). Therefore, the protec-
tion of the nesting habitat is a component of the traditional egg-
harvest management policy in Kailolo Village, as it ensures the
arrival of the mother birds and serves as a refuge for the newly
hatched chicks. Moluccan Scrubfowl nestlings have been
observed flying or running into the surrounding vegetation to
avoid predators (Heij et al. 1997, Heij and Rompas 2011). This
study demonstrated that traditional policies for egg harvesting
and utilisation of Moluccan Scrubfowl eggs in Cape Maleo are
restricted to adult birds and their habitat. In contrast, egg con-
servation is not a top priority for the community due to the
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influence of traditional beliefs regarding the origin of the eggs at
the Cape Maleo nesting grounds and their economic value to the
community. By collecting bird eggs, the number of eggs incu-
bated to produce chicks decreases, resulting in slower recruit-
ment of new members into the population (Etterson et al. 2011,
Rigby and Haukos 2015, Murphy et al. 2020). It is imperative to
regulate or even restrict the number of Moluccan Scrubfowl eggs
that can be harvested to prevent potential population declines in
the long term.

Conclusions

The traditional practice of collecting Moluccan Scrubfowl eggs
from their nesting grounds on Cape Maleo, Haruku Island, has
significant long-term conservation implications for the bird popu-
lation. The traditional policy of Haruku Island needs to prioritise
the conservation of bird eggs. On the other hand, only adult birds
and their habitat are given conservation priority. The primary
factor influencing divergent perspectives on the policy is traditional
beliefs, which are weighed against the economic well-being of the
people and the social standing of those with the right to harvest bird
eggs. Haruku Island’s Moluccan Scrubfowl population’s long-term
viability is diminished by egg collection. By establishing egg-
harvesting quotas and limiting egg-harvesting time, special atten-
tion must be paid to conservation efforts for bird eggs. Therefore,
conservation programme planning should emphasise the increas-
ing public awareness of the importance of conserving Moluccan
Scrubfowl eggs.
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