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Abstract. Hunting-park is a conservation area with the unique attraction of periodically hunting in terms of
wildlife management. Lingga Isaq Hunting-Park (LIHP) is one of 13 hunting parks in Indonesia. However, the
utilization of LIHP as a hunting park is still facing obstacles; two of which are conflicts of interest among
authorities and no data on the animals, especially mammals — the most hunted creatures in the park. Therefore,
a study was conducted to identify the mammalian abundance and distribution. This data would be useful for
essential decision-making for hunting-tourist attractions in LIHP. This study used the transect method, with 12
transect strips evenly distributed in those four function areas (protection forest, production forest, other use
areas, and hunting park); three per each. We found 11 species of mammals belonging to 8 families. The
protected forest had the highest biodiversity value (H’=1.50), while other areas had the lowest biodiversity
value (H’=1.16). Macaca fascicularis had the highest abundance (23 individuals), while Sus scrofa was found
in all landscape forests. Protected forests and other utilization areas have the highest habitat similarity,
identified as having intense anthropogenic activities. The protected forest also has habitat similarity with a
hunting park as both areas are legally protected. Based on mammalian species that had be found, there are only
Cervus unicolor, Muntiacus muntjak, and Sus scrofa that are potential to be hunted for hunting tourism
attractions.

Keywords: Abundance, distribution, mammalian, landscape, Lingga Isaq Hunting Park, hunting-attraction.

INTRODUCTION but also decrease as a result of mortality,
emigration, and poor habitat quality. Mammals
are sensitive and can experience the most
X X X significant population decline due to forest
Mammals of various sizes, habitats and i hances [4,5,6]. The decline in the
geographic areas have various functions as abundance and distribution of mammals will

herblvores, carnivores, - primary producers, have a negative impact on ecosystem processes.
pollinators, dispersers of fruits and seeds, pest [ the long run, this will limit the size of the

control, ecosystem engineers, and energy flows population and the number of services this
[4]- system provides to humans [7].

Mammal abundance is an important parameter
as a basis for population management in a
landscape or ecosystem. Populations can
change naturally due to births and immigration,

Mammals are an important group of animals
and play a significant role in ecosystems [1,2,3].

One form of mammal management by humans
is hunting in hunting parks. According to
Damm [8], hunting tourism is part of a triple-
bottom line approach to sustainable
conservation. This approach includes social,
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in the same area [9,10].
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Figure 1 Sampling site for mammal abundance in Lingga Isaq Hunting Park, Aceh Tengah.'

Lingga Isaq hunting-park (LIHP) area is one of
the Indonesia hunting parks located in Aceh
Tengah district, Aceh Province and has an
ecosystem of tropical rain forest, pine forest,
grassland, and shrubs. LIHP was appointed
based on the Decree of the Minister of
Agriculture Number 70/Kpts/Um12/1978 on
February 7, 1978 with an area of 86.704 ha [7].

The hunting park is also an important part of
efforts to conserve wildlife [11,12,13]. The
existence of mammals as hunting animals in
LIHP landscape is essential, not only as hunting
tourism but also for ecological benefit.
Mammals play essential roles in ecosystems, i.e
predation, herbivory, ecosystem engineering,
granivore, pollination, nutrient cycling, pest
control, seed dispersal, and energy flow [7].

Mammals have sensitivity and experienced the
most significant population decline due to forest
disturbances [4,5,6]. The decline in abundance
and distribution of mammals will have negative
effects on ecosystem processes. In the long
term, it will limit the number and amount of
services these systems provide to human
populations [7]. Poaching is one of the causes
of the significant decline in mammalian
populations [14,15,16,17], and it is also the
cause of the decline in several endangered
mammal species in LIHP [18]. The population
decline must be accompanied by efforts to
increase the population, either by way of habitat
development or by other means.
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LIHP has a high potential for biological
resources, especially mammalian species, but
information about this is still lacking. The
potential of LIHP has not been managed
optimally and impacted on less contribution to
the community and local government. The
area's management is only limited to a security
approach and not integrated into the region's
overall development. On the other hand,
according to Damm [8], hunting tourism is part
of a triple-bottom line approach to sustainable
conservation. This approach includes social,
economic and ecological considerations.
Hunting tourism activities can achieve two
goals: wildlife conservation and economic
development through shared incomes with local
communities in the same area [9,10]. The
financial economy aspect has an important role
in achieving ecological and economic
sustainability [12].

One of the objectives of an area designated as a
hunting-park is to provide ecological benefits
that preserve biological diversity and develop
the habitat and potential of hunting animals.
Primary data related to animal distribution and
abundance is essential to support the main
purpose of hunting tourism activity. This
information determines the condition and
potential of hunting animals, especially
mammals, in LIHP landscape. So far,there is
very limited data on the abundance of mammals
in LIHP, while informationon the distribution
and abundance of animal is very important to
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support the main objectives of hunting tourism
activities as well as conservation of animal
species. Based on this, this study was conducted
with the aim of assessing the abundance of
mammals in the Lingga Isaq hunting park
landscape. This information will describe the
conditions and potential for hunting animals,
especially mammals in the LIHP landscape.
Furthermore, the population data will be very
useful in predicting the growth rate of mammal
populations, setting hunting quotas as
compensation for hunting quotas [19], as well
as formulating hunting park management plans.

METHODOLOGY

Time and Place

This research was conducted at four function
area: protected forest (HL), production forest
(HP), other use areas (APL), and Hunting park
(TB) Central Aceh District, Aceh Province
(Figure 1). Administratively, LIHP area
includes Bintang sub-district, Linge sub-
district, Laut Tawar sub-district and Pegasing
sub-district. The largest part of LIHP is in
Bintang and Linge sub-district [7]. Based on the
Decree of the Minister of Environment and
Forestry No. 747 of 2015, regarding the
determination of the area of the Lingga Isaq
Conservation Forest Management Unit, LIHP
area was reduced to 86.320 ha, this area is under
Aceh Qanun No. 19 of 2013 concerning Spatial
Planning for the Aceh region 0f 2013-2033. The
data was collected in August 2016.

Materials

The tools used in this research are the 2014
forest and water designation map, RBI
Indonesia map 1:50.000, compass, altimeter,
GPS, meter tape, and camera.

Procedure

Data collection on mammal diversity was
carried out using the strip transect method with
a sample unit size of 2 km long and 100 m wide
(50 meters on the right and 50 m on the left).
Twelve transects were spread over four types of
Lingga Isaq hunting Park landscape; protected
forest (Hutan Lindung/HL), production forest
(Hutan Produksi/P), other use areas (Area
Penggunan Lain/APL), and hunting park
(Taman Buru/TB), three transects of each
landscape. Species abundance observation was
carried out in the morning from 06.00 to 09.00
a.m. and in the afternoon from 4.00 to 6.00 p.m.
Double counting is minimized by observing the
behavior and movement of animals found
directly, while for animals that are identified
indirectly, the differences in the number and
traces of animals per location found, the
distance between traces/nests found, and the
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alleged direction of movement are recorded [4].
Animal identification is carried out by referring
to the mammal field guide book [20].
Conservation status is determined on the trade
status of the CITES Appendix (Convention on
International Trade of Endangered Species) and
its rarity status according to the IUCN Red List
(International Union for Conservation of Nature
and Natural Resources) and the regulation of the
Minister of Environment and Forestry Number
P.106/MENLHK/SETJEN/KUM.1/ 12/2018.

Data analysis

The analysis of mammal species diversity was

measured using the Shannon-Wiener Species

Diversity Index with the following equation:

H’= —)pilnpi

Where:

H’ : Shannon-Wiener Diversity index

p: : Proportion of the i-th type (obtained from
the number of i-th individuals divided by
the total number of individuals obtained at
a location)

Analysis of the abundance of mammal species
is represented by the value of density with the

following equation:

D= number of individuals of the species

area (unit)

Community similarity values at each
observation location were calculated using
Nonmetric Multidimensional (NMDS) with
Bray Curtis dissimilarity index and Dendogram
illustrated using PAST 3.06 software.

NMDS= [Cn = 2jN/aN + bN]

Where:

JN : the number of individuals is lower or the
same from the two habitats

aN : the number of individuals of all species in
habitat A

bN : the number of individuals of all species in
habitat B.

RESULTS AND DISCUSSION

Mammalian abundance

The number of mammal species found based on
field observation using the strip transect method
was 11 species from eight families. The
mammal species found in the protected forest
area were six species, production forests were
four species, other uses were four species, and
hunting parks were five species (Table 1).

150



Identifying Mammalian Abundance and Distribution for Valuing Hunting-Tourism Attraction ...
(Cut Maila Hanum, Ma 'rifatin Zahrah, Malahayati Daud, Rozza Tri Kwatrina)

Table 1 Species, number of individuals, and
diversity index of mammals found in the Lingga Isaq
Hunting Park Landscape

Number of individuals

Speci
Family pecies HL HP APL TB
Suidae Sus scrofa 2 3 3 6

Bovidae Capricornis 3
sumatraensis
Cercopi- Trachypithecus 9
thecidae cristatus
Macaca 9 6 8
fascicularis
Macaca 1 3
namestrina
Cervidae Muntiacus 2 4
muntjak
Cervus unicolor 1 1
Felidae Prionailurus 1
bengalensis
Hominidae Pongo abelii 1
Manidae Manis javanica 1
Viverridae Paradoxurus 5
hermaphrodites
Diversity index (H”) 1.50 1.28 1.16 144

Note: (HL/Hutan Lindung): protected forest, (Hutan
Produksi/HP) production forest, (Area
Penggunaan lain/APL) another use area, and (Taman
Buru/TB) hunting-park

The results of the Shannon-Wiener species
diversity index analysis were sequentially in the
protected forest (H’= 1.50), production forest
(H’= 1.28), another use area (H’= 1.16), and
hunting park (H’= 1.44). The protected forest
has the greatest diversity value, followed by
hunting-park. Those two areas are located
nearby and function as protected function areas,
where there is still area security even though it
is not optimal. Production forest is in the third
position, which is supported by areas and trees
standing for animal life. Another use area has
the smallest diversity value because in this area,

there are many human activities such as
settlements and cultivation activities.

Mammal observation in Lingga Isaq hunting
park landscape aims to see the potential for
hunting target animals for the benefit of
developing hunting tourism in Lingga Isaq
hunting park area. The results showed that
mammals' density in each area differed (Figure
2). Species from the family Cercopithecidae had
the highest density value. The Cercopithecidae
family known as has a high adaptability to
environmental changes and can coexist with the
community. In other use area, the species that
has the highest population was grey langur
(Trachypithecus cristatus) (0.15 individu/ha).
In protected forest and hunting park, long-tailed
monkey (Macaca fascicularis) was the species
with the highest density (1.5 individuw/ha in
protected forest and 1.33 Individu/ha in hunting
park), while in production forest, wild boar (Sus
scrofa) was the species with the highest density
(0.05 individu/ha).

Mammals from the family Cercopithecidae,
including grey langur and long-tailed monkey,
had the highest population densities in three
forest areas; protected forest, hunting-park and
another use area. The three forest areas may be
still able to meet their life needs, both for food
and protection. In addition, in the other use area,
grey langur and long-tailed monkey had a
higher density value than other animals due to
food abundance in this area. Gumert (2011)
stated that many long-tailed monkeys'
populations have habitats that overlap with
human settlements [21]. According to Eudey
(2008), long-tailed monkeys are animals that
have high adaptation to land degradation [22],
supported by the statement of Lee et al. (2005)
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Figure 2 Density of mammals in each type of forest area
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that long-tailed monkeys colonize plantation
areas in search of food grown by the community
[23].

The wild boar (Sus scrofa) is a mammal with
the highest population density in the protected
forest area, besides that, this species can be
found in all sampling locations. This result is in
line with research conducted by Junaidi et al.
(2012). The distribution of Sus scrofa can be
found in all areas because this species is a
generalist species or can live in various habitats
[24]. In addition, people who are predominantly
Muslims do not hunt Sus scrofa.

The similarity of mammal habitat in the Lingga
Isaq hunting park landscape based on area status
was carried out using the Bray-Curtis index
(Figure 3). The area with the highest similarity
value for mammal species is another use area
and production forest. These two areas have a
high intensity of human activities, causing the
species of mammals to live the same. The
abundance of these mammalian species is
strongly influenced by vegetation conditions
[25,26]. Protected forests and hunting-park
which are conservation areas have a high
community similarity value because the species
that inhabit the area are almost the same. The
protected forest and hunting park areas are
conservation areas with primary forest land
cover and adjoining area boundaries which
cause the types of animals found to be almost
the same.
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Penggunaan lain/APL) another use area, and (Taman
Buru/TB) hunting-park

Figure 3 Dendogram Bray-Curtis with single linkage in
several types of conservation area and land cover in LIHP

The value of community similarity between the
production forest-other use area and the
protected forest-hunting park is different
because the production forest-other use area has
the community has cultivated relatively the
same conditions, namely many areas. It is
different with protected forest - hunting-park
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where the community surrounding hunting park
area disturbs area with the status of a
conservation area to grow coffee. The
conversion of forest land to coffee plantations
has decreased the wealth and abundance of

mammalian species [26,27,28]. Extensive
agricultural systems with low-complexity
landscapes need to be prioritized in

conservation efforts because of their impact on
ecosystem function [26]. However, hunting-
park still has the same primary forest area as the
protected forest, so the value of habitat
similarity is high.

The existence of animal in the LIHP landscape
is necessary for conservation activities,
especially because in area such as protected
forest, protected species are still found, likes
Pongo abelii, which is one of the species on the
verge of extinction over the past decade,
including due to hunting and land change [5, 30,
31, 32, 33].

Conservation status

Conservation status (mammal communities
found based on IUCN, CITES, and the
regulation of the Minister of Environment and
Forestry number P.106)/MENLHK/SETJEN/
KUM.1/12/2018 (Table 2).

Table 2 Mammalian conservation status in Lingga Isaq
Hunting Park

Conservation status

Indonesia A
Scientific name
name IUCN CITES P.106/2018

Kambing Capricornis vU APP +

hutan sumatraensis 1

Sumatera

Monyet Macaca LC - -

Ekor fascicularis

Panjang

Lutung Trachypithecus NT APP -

Kelabu cristatus I

Beruk Macaca vU - -
nemestrina

Kijang Muntiacus LC - +
muntjak

Rusa Cervus unicolor vU - +

Sambar

Kucing Prionailurus LC APP +

kuwuk bengalensis 1

Orang utan  Pongo abelii CR APP +

Sumatera 1

Trenggiling Manis javanica CR APP +

1

Babi hutan  Sus scrofa LC - -

Musang Paradoxurus LC APP -

Luwak hermaphrodits 111

Note: NT = Near Threatened; VU= Vulnurable, LC = Least Concern, CR =
Critically Endangered; App I = Appendiks CITES I, App Il = Appendiks CITES
I, App WI = Appendiks CITES 1II, + = Dilindungi berdasarkan
P.106/MENLHK/SETJEN/KUM.1/12/2018.

Table 2 shows that three species are classified
as vulnerable (VU): Capricornis sumatraensis,
Macaca nemestrina and Cervus unicolor. Two
species are critically endangered (CR), namely
Pongo abelii dan Manis javanica. One species
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near threatened (NT) is Trachypithecus
cristatus. Meanwhile, according to CITES four
species are included in Appendix 1, one species
of appendix II and one species including to
appendix III. According to PP No.7 1999 there
are six species that are included in protected
species [34].

LIHP area has mammal species that can be used
as hunting targets, namely Sambar deer (Cervus
unicolor), deer (Muntiacus muntjak), and wild
boar (Sus scrofa). According to Kartono et al.
[12], Cervus unicolor and Muntiacus muntjak
are hunting animals that are an essential key as
the basis for the management of hunting parks,
one of which is a consideration for determining
hunting quotas. The existence of mammals as
one of hunting animals must be maintained or
increased in population.

Management implication

Mammals are one of the attractive hunting
attractions, so their presence, abundance, and
distribution will determine the type, location,
and appropriate management of a hunting park,
including the Lingga Isaq Hunting-park.
According to Arbieu et al. (2018), recreational
ecosystem services like wildlife tourism are
specific cultural ecosystem services that often
involve relationships between the supply of
opportunities to interact with biodiversity and
the demand of wildlife tourists. They found that
the relationships between biodiversity measures
and visitor numbers differed among protected
areas [35]. It implies that the diversity of habitat
types in the Lingga Isaq Hunting-park can be
managed to increase the heterogeneity of the
mammalian habitat as well as the viewing area.

Deer and muntjak often attract enthusiasts for
hunting because of the economic and aesthetic
value of the trophy. As a herbivore animal, the
Lingga Isaq hunting park must be managed to
become a suitable habitat for herbivore animals.
Alternatives that can be done include building a
feed source area, a shelter area. Rahman et al.
2017 mentioned that forest landscape is the
fundamental scale for deer management, and
that secondary forests are potentially important
landscape elements for deer conservation [36].
Considering at the four existing habitat types, it
is essential to improve habitat quality to
increase the abundance and distribution of
mammals in the landscape of Buru Lingga Isaq
Park.

CONCLUSION

The Lingga Isaq hunting-park has 11 types of
mammals including the mammal species, they
are Sumatran forest goat (Capricornis
sumatraensis), long-tailed monkey (Macaca
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fascicularis), grey langur (Trachypithecus
cristatus), macaque (Macaca nemestrina), deer
(Muntiacus muntjak), Sambar deer (Cervus
unicolor), Kuwuk cat (Prionailurus
bengalensis), Sumatran orangutan (Pongo
abelii), pangolin (Manis javanica), wild boar
(Sus scrofa), and palm civet (Paradoxurus
hermaphrodits). Protected forest and hunting-
park are areas that have a high level of species
diversity. Long-tailed monkey have the highest
abundance and wild boars are animals that
found throughout area.

There are mammal species that have potential
as hunting animal in LIHP: Sambar deer, deer
and wild boar. The results of the analysis of the
potential of this mammal require further action,
namely carrying out habitat management and
determining hunting quotas for the development
of hunting activities in the future.
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