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Abstract This research focused on the efforts of indigenous people invested into the reconstruction of damaged
Moluccan Scrubfowl (Eulipoa wallacei) egg-laying habitats, as well as, on the ways how the current conditions
of the landscapes are conserved by indigenous people. This is a qualitative and quantitative study that used
a combination of observation and interview methods. We also used descriptive analysis and spatial analysis
including remote sensing techniques. The results showed that the abrasion process that destroyed the Moluccan
Scrubfowl egg-laying habitat left a remaining sandbar with an area of 1,161 m?, or about 17% of the area of the
initial sandbar. Even though the habitat has not fully recovered, Moluccan Scrubfowls still lay their eggs there.
The details of the reconstruction activities carried out by indigenous people are as follows: making embankments,
adding sand to the eroded area, replanting supporting coastal vegetation, and making breeding sites. In addition,
efforts were also made to restore the surrounding support areas that were also damaged. The activities carried out
were as follows: replantation of coral reefs, turtle breeding, nurseries and mangrove planting, nurseries of other
plant species such as cloves and nutmegs, picking up trash along the coast, and early education for children in
how to be environmentally conscious.

Keywords: Moluccan Scrubfowl, degradation, habitat, abrasion, conservation, indigenous people

Osszefoglalas A jelen vizsgalat a helyi lakosok a maluku-szigeteki 4sotyuk (Eulipoa wallacei) rongalédott tojas-
rakoé helyeinek rekonstrukeioja érdekében tett eréfeszitéseivel foglalkozik, valamint azzal, hogy a tajkép jelen al-
lapotat hogyan védelmezik ezek a torzsek. Ezen tanulmany mind kvalitativ, mind kvantitativ megkozelitéseket
alkalmaz, kombinalva a megfigyeléses ¢s interjuztaté adatgytijtést. Emellett leird statisztikai értékelést, valamint
tavérzékelési eljarasokat magaban foglalo térbeli elemzéseket is végeztiink. Eredményeink alapjan a vizsgalt faj
tojasrako éléhelyeit tonkretevé abrazios folyamat egy 1,161 m?kiterjedésii homokbuckat hagyott csak érintetle-
niil, ami az eredeti él6helynek 17%-a. Bar az él6hely még nem allt helyre, az 4sétytkok tovabbra is raknak itt
tojast. A helyi bennsziilottek a kdvetkezd ¢l6helyrekonstrukceios tevékenységeket vegezték: gatépités, homokra-
hordas, a homokszerkezetet stabilizald parti ndvényzet Gjratelepitése, és fészkeld helyek készitése. Ezen feliil a
kornyezd, stabilitast ado, de rongalodott élohelyek rekonstrukeiojara is sor keriilt: korallzatonyok ujratelepitése,
tengeri teknésok szaporitasa, tekndsnevelés és mangrove-iiltetés, mirtuszfélék és szerecsendio iltetése, szemét-
szedés a parton, és kornyezeti nevelés.

Kulcsszavak: maluku-szigeteki asotyuk, degradacio, élohely, abrazio, természetvédelem, helyi lakosok
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Introduction

“Conservation” is a term that refers to the acts of protecting, preserving, and sustainably
using natural resources. Furthermore, conservation is a form of natural resource allocation
that is carried out optimally across different generations (Randall 1981, 2007), which relates
to the principle that natural resources must remain available to future generations. In other
words, the current generation does not have the full right to control or use all available
natural resources because those must be left for future generations. Conservation also
involves the management of the biosphere, which takes into account the ecological balance
of the ecosystem. In addition, conservation entails active management of the biosphere
with the aims of maintaining maximum species diversity and genetic diversity within a
species, including the maintenance of biosphere functions such as ecosystem functions and
biogeochemical cycles (Allaby 2010). Based on this, there are several important points that
must be considered in conservation: natural resources; inheritance by the next generation;
and the balance of ecosystems, biosphere, and species.

Related to these points, various conservation adaptation models and approaches emerged.
Some of them are social community approaches, regional approaches, approaches to
protecting forests and water resources, approaches for the purpose of pre-disaster actions,
cultural approaches, approaches to maintaining germ plasm and genetic diversity, and many
more. Conservation involves not just using one type of approach but combining various types
of them. In order to combine several of those approaches, then, a species-based approach
combined with local wisdom-based area conservation was used. Species-based conservation
means conservation efforts with the aim of saving and protecting certain animal or plant
species. In this approach, the related terms include “umbrella species,” “flagship species,”
and “keystone species.”

An umbrella species is a species whose distribution or range is broad, so that it covers a
significant area (Roberge & Angelstam 2004); birds and several types of mammal that are
classified as high-level vertebrate species are examples of umbrella species (Chase et al.
2000, Suter et al. 2002). Flagship species are iconic and characterize a particular area; such
species are ambassador species that are often used as tourist attractions or icons to raise
conservation funds, and they symbolize a landscape’s habitat (Bowen-Jones & Entwistle
2002, Walpole & Leader-Williams 2002). Keystone species are species that play an
important role in the structure, function, and productivity of an ecosystem. If this species is
lost, it will cause significant changes in the biological structure of the ecosystem; therefore,
conserving this species will protect the structure and function of wider habitats (Mills et al.
1993, Libralato et al. 2006).

Based on the various types of species-based approaches, their main similarity is the
goal, i.e. habitat protection. This matter means protecting the region as their homes will
automatically save the organisms that live there (Shogren 1998). So, it is essential to form an
effective habitat rescue effort to have a broad impact on the region’s conservation. Because
these animal and plant species cannot automatically save their habitats, the most critical
role is top-predators or super-predators, namely humans (Darimont et a/l. 2015, Smith et al.
2017). There is much approach to encounter the damaged habitat, but humans are still the
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leading role in conservation. Thus, the territorial or habitat approach must be implemented
with human rules, and these rules must be following the rules of conservation. Therefore
people who lived in ancient times created local wisdom as a rule to maintain habitats.
Maintaining a habitat entails protecting all species that live in it.

Moluccan Scrubfowl conservation

Moluccan Scrubfowl (Eulipoa wallacei) is one of the endemic bird species found in some
of the islands in Maluku (Coates et al. 1997, White 1998). The bird was intensively studied
for several years near Kailolo Village (Heij 1995, 2001, 2005, Rompas & Moeliker 1997),
and successfully reintroduced in Haruku Village (Heij 2005a, Heij 2005b), and then, the
rate of successful reproduction and other habitat factors that are still not widely known
related to their activities were continuously studied (Saiya 2013, Verboom & Heij 2016,
Verboom et al. 2017).

The International Union for Conservation and Nature lists its status as vulnerable to
extinction. The trend of Moluccan Scrubfowl population growth shows a declining pattern
from year to year. One of the locations in Maluku where Moluccan Scrubfowl can be found
is Haruku village, Haruku Island, Maluku Province. The village has sandy beach structures
and ramps that make a suitable nesting ground for Moluccan Scrubfowls. This area is an
important research area and breeding site of Moluccan Scrubfowl that are guarded and
maintained by the kewang of Haruku village.

The kewang are the guardians of the environment who are raised based on customary
village rules (Zerner 1994, Harkes & Novaczek 2000). In general, every village in Maluku
has kewang, who are also referred to as rangers. The task of the kewang is to maintain and
regulate the use and protection of natural resources in the sea and on the land (Batiran
& Salim 2020). They employ customary regulations known as sasi, which are ordinances
or prohibitions related to certain natural resources. They are part of the efforts invested
to preserve the population in order to maintain the quality of biological resources (Zerner
1994, Libralato et al. 2006) such as animals and plants. Sasi are a tradition that has been
carried out for generations by the people of Maluku.

The Moluccan Scrubfowl egg-laying habitat is located at the river estuary sandbar,
bordering the sea. However, in recent years, the existence of the sandy beach continued to
be threatened. It not only reduces the volume of sand on the beach but also washes away
a lot of Moluccan Scrubfowl eggs, diminishing the population and reducing the number of
breeding birds.

If this process is left unattended without any recovery effort, it will eventually eliminate
the entire egg-laying habitat of Moluccan Scrubfowl, which loss will also affect the
population of the species. At this point, the active role of indigenous people is significant in
controlling the abrasion and preventing the loss of the entire habitat. Kewang Haruku, which
is supported by the indigenous people, took the first initiative to save the habitat, which was
then welcomed by several researchers, who have conducted research at the location. This
was also recognized by a former minister of the environment of the Republic of Indonesia,
who said that “We believe by enabling nature, man [is] enabling himself” (Salim 1982).
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The importance of the species’ existence in its habitat

Efforts to save habitats are a reasonable first step to save a species, because the sustainability
of a species is closely related to the sustainability of its dwelling place, i.e. its habitat,
which is an ecosystem unit with the species that live therein. All animals can only live
in an area if basic natural resources are available, i.e. food sources, water sources, and
shelter; they can adapt to extreme climatic conditions that occur at any time and can even
defend and protect themselves from predators (Morrison et al. 1999). This is contrary to
human existence, which has a high adaptability so that changes in habitat such as land
conversion will not easily interfere with the existence and endurance of humans in an
area. This is the difference in vulnerability between animals and humans, which is seen
ecologically. For this reason, in an effort to reconstruct a damaged or threatened habitat,
all elements needed by the animal that should be protected must be taken into account in
the initial planning stage.

However, it is true that extinctions occur as a result of natural selection. This is consistent
with Darwin’s theory of evolution that individuals who can survive or adapt well will
continue to survive, while those who cannot adapt will go extinct, so it can be seen that
natural selection will determine which species continue to exist (Darwin & Wallace 1858,
Williams 2008).

However, if we look at the rate of animal extinction in the past few decades, it can be
seen that human treatment of ecosystems has accelerated animal extinction (Wright 1990,
Vitousek et al. 1997, Brashares et al. 2001, Ceballos et al. 2015). In addition, another factor
in the loss of an animal species is related to the change in its trophic position. This also
affects the balance of the ecosystem, because a role is lost, and the interactions between
the various components of the ecosystem are disrupted (Nilsson & Grelsson 1995, Ives &
Carpenter 2007). In this study, we focus on indigenous people’s efforts to reconstruct the
damaged Moluccan Scrubfowl egg-laying habitat, as well as, how the current condition of
the landscape is being conserved by them.

Methods

This research took place on the coast of Haruku Village, Haruku Island, Central Maluku
Regency, Maluku Islands, Indonesia (Figure 1). This location is protected by the indigenous
people in Haruku Village. This is because, for a few decades, many Moluccan Scrubfowl
have come to this coastal area to lay eggs, and since then, the people have really taken care
of the area. In fact, many studies by local and international researchers have been conducted
in this area. The area takes the form of a sandbar stretching up to an estuary, with dominant
vegetation in the form of nipa palm (Nypah fruticans), sago (Metroxylon sagoo) and coast
cottonwood (Hibiscus tiliaceus). The observation period of this study began before the
abrasion disaster occurred in 2009 and continued until the end of 2019 and the beginning
of 2020. We used a time series research design, which enabled the reconstruction of the
location based on regular observations and monitoring by the researchers.
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Figure 1. Map of the location (Drawings: H. G. Saiya. Modified from Saiya et al. 2016)
1.dbra A vizsgalt teriilet elhelyezkedése (abrak: H. G. Saiya. Saiya et al. 2016 alapjan, modositva)

The observations focused on habitat abrasion, savable areas, and people’s responses to the
occurrence of abrasion. The type of observation carried out was participatory observation,
which involved living among indigenous people over a certain period where the researcher
could record the responses of indigenous people and could jointly work with them.
Furthermore, we used an open interview system, including questions on the knowledge
of the Moluccan Scrubfowl and on the conservation efforts that have been carried out,
the abrasion disasters, and the habitat reconstruction efforts of the people. The selected
key informants were the kewang, representatives of the customary adat government in the
village, and people, who participated in reconstruction of the habitat.

The data analyses included two phases. First, a descriptive analysis was used to
systematically compile and convey the results of the interviews, and second, a remote
sensing technique was applied for obtaining information about the objects without direct
contact (Lillesand ef al. 2004). Remote sensing was used to analyze the spatial pattern of
the abrasion process, which was also supported by field observations. The remote sensing
technique involved the interpretation and digitization of GeoEye and Google Earth
satellite images, collected from 2009 to 2018. After conducting a geometric correction
process, we calculated the surface of the reduced area. The analysis was done in ArcGIS
10.3 ESRI license and the Universal Map Downloader. We used the Garmin 68S GPS
during fieldwork.
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Results and Discussion

Description of Moluccan Scrubfowl (Eulipoa wallacei)

The morphology of Moluccan Scrubfowl as discovered by Wallace in 1858 is as follows:
the front of the head and neck are a grayish, greenish brown, while the back is light brown.
The nape of the neck and upper back are slightly grayish and blackish green. The middle of
the back, wings, and external mesh of some tertiary castaneous are dark in color and most
of the edges of the fur are bluish gray. The body top tail feathers, chest, and abdomen are
grayish, whereas the small, tertiary feathers and tail are a pale brownish green. The middle
of the abdomen is white. The primary bristles are blackish brown patches or bordered with
grayish white on the outside. They have a yellow beak and black legs. The body length is
330 mm and the wing length is 190 mm (Gray & Wallace 1860, Gray & Wetmore 2011). The
iris is light brown, the beak is opaque yellow, the front legs are yellow-black, and the back
legs are yellowish (Ripley 1960).

Moluccan Scrubfowl is distributed throughout Halmahera, Meiti, Ternate, Bacan, Buru,
Boano, Seram, Ambon and Haruku (Coates ez al. 1997), inhabiting tropical mountain forests
(Heij & Rompas 1999) up to a height of 750—1,650 m. Moluccan Scrubfowl lives alone or
in pairs, is shy and difficult to separate from its nesting community. People almost never
found this bird in the forest, because it lived in mountain forests with an altitude of 200-
300 meters above sea level in a lime formation (Toxopeus 1922). These birds also cannot
be tamed or locked in cages (Valentijn 1726). Villagers are able to detect the presence of
Moluccan Scrubfowl by its call (Heij & Rompas 1999). This species has a monogamous
mating system. The pair formation on Haruku Island takes place throughout the year with
a peak during the dry season, i.e. October—April (Dekker & Brom 1990, Dekker 1991). At
nights, these birds leave the forest, fly to the beach to make holes and lay eggs. Then, they

Figure 2. Moluccan Scrubfowl. Photo taken in Kailolo, by C. J. Heij (Heij 2001)
2.dbra Maluku-szigeteki 4sétyuk. Foto: C. J. Heij készitette Kaiolo-n (2001)
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-

Figure 3. Moluccan Scrubfowl dig holes to lay eggs (Photo by: H. G. Saiya, 2019)
3.dbra A maluku-szigeteki dsotyuk fészekcsészét kapar a tojasainak (Foto: H. G. Saiya, 2019)

cover the holes with sand, also partially hiding their footprints to confuse predators (Baker
& Dekker 2000, Wallace 2016) (Figure 3).

Moluccan Scrubfowl females also dig multiple dummy holes to protect their eggs from
predators and they do not build sand dunes like other megapode types (Dekker & Dekker
1990, Dekker 1991) (Figure 3). After egg-laying, the birds fly back to the forest at sunrise
(Hoyo et al. 1994). The parents do not incubate the eggs that are kept warm by the heat
obtained from the surrounding sand.

Based on the presence of Moluccan Scrubfowl and its habitat conditions, this megapode is
an umbrella species. Thus, a species-based conservation approach can be used. This option
was chosen because of its wide home range and many tree habitats, from mountain forest
vegetation types to stable coastal vegetation. So, efforts to conserve the Moluccan Scrubfowl
habitat will also preserve forests and coastal habitats.

Customary rules by the indigenous people

The indigenous people of Maluku are the type who have the potential to be effective in
preserving the environment and can implement a system of social harmony based on local
wisdom and environmental control. Since long ago, the people of Maluku who live on the
islands have grown their local wisdom in accordance with their natural conditions and needs.
The local wisdom is generally referred to as sasi. Sasi means customary rules governing the
management and use of natural resources at the sea and on the land, the rules of which are
made based on customary agreements and only applied to certain customary areas within the
village (Xiuping et al. 2010, Saiya & Heij 2017) The rules of sasi differ among villages. Sasi
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is a cultural institution that regulates the use and management of living natural resources and
the environment, i.e. sasi can also be understood as management for the sake of achieving
quality products, quality natural resources, and economic values. Sasi also means teaching
values related to a strong work ethic in society. This means that besides using effective and
efficient production methods, people also pay attention to and pursue the highest quality of
human work (Pietersz 2010, Rugebregt 2013).

Interviews with several traditional leaders taught us that sasi has existed in Maluku since
immemorial time and is a form of joint commitment by indigenous people, traditional
leaders, and government members in the village. Sasi also contains restrictions and
sanctions in the form of fines that must be paid in case of violations. Fines can be in the
form of goods, money or community work in the village. This is based on the realization that
without their environment they cannot live properly, so until now, sasi has been maintained
from generation to generation. In general, sasi is divided into land sasi and sea sasi. Land
sasi covers forest products such as wood, rattan, cloves, nutmeg, and tubers. Sea sasi covers
marine products such as fish, sea cucumbers, sea snails, and pearls. Then, after religion
entered the Maluku Islands, the indigenous people switched from animistic beliefs, so the
rules in sasi began to be harmonized with their religious ways. The fines obtained from the
implementation of the sasi rules would also be used to meet the needs of church or mosque.

Sasi is closely related to the kewang. Kewang (Figure 4) is a position that is within the
customary adat government that functions to regulate and oversee the implementation of the
rules of sasi. So, the kewang also monitor and protect natural resources on the land and at the
sea. Kewang and other types of position in the customary government are inherited based on
descent, so not everyone in the community can easily hold certain positions in the customary
order. The kewang usually consists of one head and several members. Moreover, they have
to make regulations related to the use and control of natural resources. Sasi is a general term
for the rules made by the kewang. Some simple examples of sasi rules are as follows:

1. It is forbidden to take any kind of fruit that is still unripe.

2. People are prohibited from cutting down trees that bear fruit before obtaining permission
in the customary adat manner.

3. It is prohibited to cut off the roof/fronds of young sago before obtaining permission from
the owner and also permission from the kewang.

4. It is prohibited to catch small-sized fish that are not suitable to be caught.

5. People must not take sea cucumbers in areas of water that have been restricted by the
village government; sea cucumbers in those areas must be allowed to develop.

6. Itis forbidden to take a sea snail that is still small in size and not suitable for consumption.

Related to the sasi for Moluccan Scrubfowl, information from several members of the kewang
and the people in Haruku told us that Moluccan Scrubfowl has not been present in Haruku
Village decades ago. However, after the emergence of the sandbank around the river estuary
in Haruku Village, many Moluccan Scrubfowls colonized the area. So, the members of
the kewang in Haruku began to clean the sandy area, which was quite wide, of the various
creepers, shrubs, and grasses that grew there. At that time, Moluccan Scrubfowl had not been
incorporated into the customary adat rules, so the people of Haruku took the eggs and birds
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Figure 4. The Kewang (Source: Documentation from Kewang Haruku)
4.dbra A Kewang (Forras: A Kewang Haruku dokumentacioja)

freely. Some of them even deliberately went to the forest trapping Moluccan Scrubfowl. Then,
they recognized that the Moluccan Scrubfowl are vulnerableand the kewang set a rule for the
protection of these birds. The rule states that Moluccan Scrubfowl eggs and specimens should
not be taken for consumption and sale. The rule applies until now and even predatory animals
that prey on Moluccan Scrubfowl are also kept away from the egg-laying areas. Gradually,
Moluccan Scrubfowl] has become one of the characteristic sasi of Haruku Village.

Positive idealism for saving the habitat

In 2009, the Moluccan Scrubfowl egg-laying habitat took the form of a beach with vast
stretches of sand extending south to the edge of a forest cliff that borders the sea and river
estuary (Figure 5). The egg-laying site extends to north where is the kewang house and it
is bordered by a pig farm owned by several families living nearby. The beach vegetation at
that time was dominated by Pandanus sp., tropical almond (scientific name = Terminalia
catappa; Ambonese = ketapang), coast cottonwood (Hibiscus tiliaceus), Calophyllum
inophyllum (Ambonese = bitanggor, Javanese = nyamplung), nipa palm (Nypah fruticans),
sago (Metroxylon sagoo) and coconut (Cocos nucifera), with a sandbar area of 6,675 m?,
according to the results of calculations using the remote sensing technique.

The observations and interview results showed that the condition of the egg-laying habitat
was very stable in 2009 and before. In fact, many village activities were carried out in the
area in order to maintain the sustainability of the area. Some people from Ambon Island
also came to the area for recreation. Of course, they had to get permission from the kewang
before they could enter the area. The kewang also required them not to litter in the area, and
if this rule was violated, they would be subject to the customary sanctions according to the
rules written in sasi. In addition, the kewang severely limited the number of visitors from
Ambon to prevent damage of the ecosystem. However, research trips and environmental
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Figure 5. The condition of the sandbar in 2009 (Photo by: H. G. Saiya, 2009); a - sandbar seen from the
south, b — in the middle of the sandbar, c - the northern part of the sandbar

5.dbra A homoknyulvany allapota 2009-ben (Fotd: H. G. Saiya, 2009); a — déli, b. — k6zépsé, c —
északi rész

learning are not limited by the kewang.

This location is often visited by local and international researchers who come to conduct
various studies. The research targets in this location are diverse, including mangrove research;
sago research; river and estuary ecosystem research; research on lompa fish (Trissina
baelamay); sea turtle research; crab research; coral reef research; research on various mollusc
species spread across the mangroves, river, ocean, and surrounding ecosystems; research
on local wisdom; bird watching; and specific research related to Moluccan Scrubfowl.
Many researchers have come to this location to search for Moluccan Scrubfowl. They make
special observations of the birds’ egg-laying behavior at night on the coast. In addition,
children in Haruku Village often come to this location learning from various books donated
by researchers. This location is a natural laboratory for all people.

a

Figure 6. Before and after photos: a - before abrasion in 2010 (Photo by: H. G. Saiya); b — after abrasion
in 2010 and 2011 (Photo by: H. G. Saiya & W. Nitalessy)

6.dbra El6tte-utana fotdk: a — Abrazié elétti dllapot 2010-ben (Foto: H. G. Saiya), b — Abrazid utani
allapot 2010-ben és 2011-ben (Fotd: H. G. Saiya & W. Nitalessy)
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However, at the end of 2010 to mid- [fewmas_ —_
2011, massive abrasion occurred elim-
inating most part of the sandbank area
(Figure 6).

After this event, the remaining sand-
bar area amounted to 1,504 m? in 2012,
then up to 2014, the sandbar area fur-
ther decreased to 1,170 m? Accord-
ing to the last calculations from 2018,
the remaining area of the sandbar was
1,161 m? Satellite images of GeoEye
and Google Earth confirmed these re-
sults (Figure 7). The direction of the
estuary flow has also been changed as
a result of this condition.

These conditions prompted the indig-
enous people of Haruku Village to take
various actions. Under the coordina-
tion of the kewang, they began to recon- it e
struct the sandbar area in 2011. How- mmm———
ever, while abrasion was taking place,
they built temporary barricades made of
sacks filled with sand and stone, then ar-
ranged them along the remaining coastline area. They sought help from the local government
to make embankments along the remaining beach area. Unfortunately this action resulted in
a temporary solution. After 2016, abrasion increased again destroying the already poor quali-
ty beach embankments. Most of the sand substrate was swept away by the waves (Figure 8).

The kewang house was also damaged by the abrasion (Figure 9). With the assistance

Figure 7. Time series record from satellite (Source:
Google Earth)
7.dbra Mholdfelvételek (Forras: Google Earth)

Figure 8. Abrasion in 2016 (Photo by: H. G. Saiya)
8.dbra Abrazié 2016-ban (Foto: H. G. Saiya)
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Figure 9. a — Kewang house was broken, b — the occurrence of abrasion, c - local people transport
sand from other locations to be relocated in the beach (Photo by: H. G. Saiya)

9.dbra a- A megrongalodott Kewang haz; b - abrazid; c - a helyiek mashonnan széllitanak homo-
kot az Ujratelepitéshez (Foto: H. G. Saiya)

of BirdLife Indonesia and the Marinus Plantema, sand was brought to the location
to reconstruct the area. For this activity, all aid workers in the village were mobilized
to transport sand taken from other parts of the village bordering the forest to the coast
(Figure 9). The reconstruction activities included the replantation of the coastal vegetation.
The local people received assistance from the Ministry of Maritime Affairs and Fisheries
related to the recreation program for coral reefs that can help to break up the waves to
prevent the are from abrasion.

Although most of the egg-laying habitat was lost, Moluccan Scrubfow] has not disappeared
from the area. In fact, after the massive abrasion events in 2010 and 2011, no Moluccan
Scrubfowl laid egg here. However, other activities, including the action of kewang routinely
moving the eggs of the Moluccan Scrubfowl found along the eroded sandbank to a safer
area and monitoring the hatching, successfully increased the number of breeding birds in
the area. In addition, special captive breeding of Moluccan Scrubfowl was also organized
and the birds were released into nature. This was initiated jointly with the local university as
well as several researchers who regularly came to monitor this location.

Monitoring reconstructed locations

The sustainability of a location that has undergone reconstruction needs to be monitored.
The aim is to validate whether the habitat has stabilized or not and if it is still experiencing
disturbances. The results of the 2019—-2020 monitoring on the reconstruction of the Moluccan
Scrubfowl egg-laying habitat highlighted the following (Figure 10):

1. The quality of the embankment is poor and they can be quickly damaged by sea waves.
The community aims to improve the damaged embankment.

2. An ongoing replantation of coral reefs is being carried out, located around the eroded area.

3. The collection of Moluccan Scrubfowl eggs in the area along the eroded sandbank
continues by the kewang. All of the eggs are buried again in captivity. However, the
new location is still close to the egg-laying habitat. Moreover, the location may still be
threatened by abrasion.

4. The release of chicks continues, leaving only two birds in captivity. The aim is to show
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Figure 10.The results of monitoring in 2019 and 2020 (Drawings by: H. G. Saiya)
10. dbra A 2019-es és 2020-as felmérések eredményei (abrak: H. G. Saiya)

the existence of the Moluccan Scrubfowl. When researchers, academics, and outsiders
want to come and see the birds, they can immediately see them in captivity without
going to the forest or staying overnight to wait for the birds to come and lay eggs. These
two birds will be released in turn, once there are substitutes, which will be chosen from
among the newly hatched chicks.

5. Aside from being only egg-laying habitat for Moluccan Scrubfowl, the sandbars that
are lost due to abrasion are also spawning grounds for sea turtles. So, at the time of the
abrasion disaster, the kewang found many turtle eggs swept away by the waves. After
the habitat underwent gradual reconstruction, turtle eggs that continue to be found in the
area are collected by the kewang and transported to a safer location next to the Moluccan
Scrubfowl captive breeding area. Turtles also hatch in the area, and usually the kewang
will release them, involving children of elementary and secondary schools, along with
other people who are interested in the releasing of the turtles.

6. There are kewang nurseries for mangroves around the Moluccan Scrubfowl captive
breeding area, and the community voluntarily planted mangroves along estuary areas
bordering the Moluccan Scrubfowl nesting habitat. Considering that mangroves are a
good antidote to abrasion, these activities are carried out, as well as, caring for and
protecting mangrove seeds that have been planted.

7. The kewang initiated early education about being environmentally conscious for
elementary and junior high school children in Haruku Village, so that they can be involved
in every activity. In addition, the kewang also formed the Little Kewang, which trains
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children to protect and preserve the natural environment. These children report activities
they consider as acts of environmental destruction or violations of the customary rules
related to the natural environment.

8. The kewang created a seedling house for various types of mangroves, cloves (Syzygium
aromaticum) and nutmegs (Myristica fragrans).

9. The local people continue to independently procure sand (Figure 9).

10. The kewang conducts routine garbage collection programs along the coast of Haruku
village to prevent threats to the health and stability of the coastal habitats.

Based on various conservation efforts undertaken by indigenous people in Haruku Village,
they have used their local wisdom to maintain the Moluccan Scrubfowl nesting habitat.
An abrasion disaster that removed most of the coastal habitat made people more intensely
concerned about the area. The engagement, compliance, and voluntary desire of indigenous
people to save coastal habitats in a form of social security action used in the environmental
field. The people began the action with a species-based conservation approach but continued
with an area-based conservation approach and local wisdom/customary law, so that the
people not only directly saved the Moluccan Scrubfowl species, but also saved the entire
existing coastal habitat. The local wisdom of indigenous people is a form of global wealth

Figure 11. Kewang of Haruku on a conference of Aliansi Masyarakat Adat Nusantara (AMAN) (The leader
of Kewang Haruku, second from the right side). Source: Documentation from Kewang Haruku

11.dbra Kewang Haruku egy AMAN altal szervezett konferencian (A vezetd jobbrél a masodik.)
Forras: A Kewang Haruku dokumentacidja
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that makes an important contribution to achieving sustainable development, for the culture
related to environmental conservation that has developed in indigenous people should not
be eliminated (Lertzman & Vredenburg 2005). However, the tendency to work directly
with indigenous people/local communities has gradually disappeared as nongovernmental
organizations (NGOs) have come to be prioritized and considered as the main drivers
of conservation. Conservation priorities change and lead to conservation strategies with
a larger scale and more developed science, but we should remember the social reality of
indigenous people in determining their own conservation agenda (Chapin 2004). So, what
exactly is the position of the indigenous people?

The position of indigenous people is actually as conservationists, and their position must
not be changed. Third parties who come to help can only act as companions. In this case,
scientific organizations such as BirdLife Indonesia and the Marinus Plantema foundation,
as well as several academics, were assistants who together sought solutions against
habitat destruction, but the ones who determined and implemented the solutions were the
indigenous people of Haruku Village. States and academics should not treat indigenous
people (Figure 11) as clients, but they should be involved at all levels of decision making
(Mauro & Hardison 2000), whether it is related to the natural environment, spatial uses, or
various other matters. Moreover, indigenous people make up communities that are truly
associated with their territories for a very long period. This is what makes them to truly
understand what is happening in their area (Colchester 1994, 2013). Thus, even to carry out
conservation efforts, indigenous people must be socially and culturally prepared. All they
need are assistance and monitoring.

Conclusion

Conservation is clearly a continuous effort that must be made to maintain the sustainability
of natural resources. Habitats that are threatened with damage can be revived through intense
habitat reconstruction efforts. In the case of egg-laying habitats for Moluccan Scrubfowl
affected by abrasion, the main conservation actors are the indigenous people. They have
lived together with their environment and depend entirely on the natural products around
them to meet their daily dietary needs, so even the smallest environmental changes will have
a direct impact on them.

The abrasion process that destroyed the Moluccan Scrubfowl egg-laying habitat left a
remaining sandbar with an area of 1,161 m?, which is approximately 17% of the area of
the initial sandbank of 2009 (6,675m?). This not only affected the Moluccan Scrubfowl but
also damaged the surrounding support areas by destroying the coastal vegetation; disrupting
turtle nesting and even causing the deaths of a part of the population; and causing instability
in the estuary conditions and other physical damage. The efforts of the indigenous people in
the reconstruction of this area are a step in the right direction.

Despite many obstacles faced over the years, the local wisdom of the indigenous people
proves that species conservation based on habitat conservation can be carried out. Even
though habitat restoration is a long process, the concrete steps taken by the indigenous
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people indicate that humans are truly responsible for their environment.

Furthermore, the position of indigenous people as conservationists is need to be
maintained. Indigenous people must be given the opportunity to decide what should be done
to overcome all forms of disturbance in their habitat. NGOs, researchers, and academics
should only monitor the processes and provide input. Indigenous people should not be used
as a tool for fulfilling the work programs of NGOs or governments. In addition, they should
not be used as objects, but rather as partners. They are an important part of the power of
environmental conservation.

Finally, it can be seen that the Moluccan Scrubfowls lay their eggs at these locations
because indigenous people invested a huge amount of effort into the reconstruction of the
egg-laying habitats of these birds. Indigenous people also built breeding sites to protect the
eggs buried by female birds. During these actions, the indigenous people were assisted by
various researchers from local universities, so the breeding sites became a research location.
Specifically, for the Moluccan Scrubfowl egg-laying habitat, the activities carried out by
indigenous people were as follows: making embankments, adding sand to the eroded area,
replanting supporting coastal vegetation, and constructing breeding sites.

The community also made efforts to restore the surrounding support areas that were also
damaged. The activities carried out were as follows: replantation of coral reefs, establishing
turtle breeding sites, creating mangrove nurseries, planting mangroves, setting up nurseries
for other plant species such as cloves and nutmegs, picking up trash along the coast, and
providing early education for children in how to be environmentally conscious.

The results of this study indicated that conservation is an ongoing collaborative effort
involving indigenous people or local communities, i.e. the people who live in the area.
Effective conservation is continuously places habitat restoration as its initial objective, so
that the intended species will be saved.
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