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Research on richness and bird species diversity are important for conservation efforts in National 

Park. Currently, the Aketajawe Lolobata National Park (ALNP) is a habitat patch among industrial 

areas on Halmahera Island, so that it is important to carry out periodic bird inventories in the 

national park. Therefore, the need to study the current bird diversity and the status of bird species 

as a basis for future monitoring and implementation of appropriate conservation measures are 

important. Bird diversity research needs to be carried out because. Observation plots are placed at 

primary and secondary forest in Akejawi resort. The research was conducted on January to 

February 2022. Total observation point is 20 plots. The method was used by point count. The 

distance between the observation plot is 200 m and the radius of observation is 50 m. The 

observation were made in the morning (06.00-09.00 am). Repetition of observation on each 

habitat was carried out 10 times. Data were analyzed by using Shannon-Wiener Index Diversity. 

Based on findings, There were 345 individuals of 39 species from 19 families inhabited Akejawi 

Resort. Secondary forest had the highest diversity index when compared to primary forest. This 

study revealed  that there were 9 birds originated from North Maluku and there were 15 species 

categorized as protected species. The latest data can provide opportunities for further research to 
reveal patterns of bird distribution and various protection measures due to the loss of forest areas 

around national parks. 
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INTRODUCTION 

Birds are the only animals that are easily 
found in almost every habitat and their habitat 
cover various types of natural ecosystem to 
artificial ones with a wide distribution (Hadinoto 
et al., 2012). Birds are useful as seed dispersers, 
as pest controllers, and assist in pollination as 
well as environmental bioindicators (Clout & 
Hay, 1989; Dahiya et al., 2022). Alikodra (2002) 
and Ekarelawan (1990) add that birds have 
really important in terms of education, research, 
and for leisure and tourism interests. Birds need 
to be preserved because they have great benefits 
for human life, including controlling pest attacks, 
helping the pollination process, is a source of 
germplasm, having sounds that can create a 
pleasant atmosphere, as attraction recreation, 
having economis value, and as an object for 
education and research (Ontario et al., 1991). 

One of the important conservation areas in 
the Wallacea region is Aketajawe Lolobata 
National Park. The Aketajawe, Lolobata, and the 
forest in them proposed to become National Park 
in 1995. Then in 1999 around 7,264,707 ha of 
forest in Maluku were designated as forest area 
with several categories. In 2004, based on the 
Decree of the Minister of Forestry Number 
397/Menhut-II/2004 on protected forest area, 
permanent production forest and limited 
production forest, had changed the status to 
Aketajawe Lolobata National Parks (ALNP) with 
an area 167.300 Ha. This national park has a 
distinctive landscape and has varied habitats 
such as mangrove ecosystem, coastal forest, 
lowland swamp forest, river bank ecosystem, 
secondary and primary forest, mountain rain 
forest, grassland, and sub-alpin grass. The varied 
habitat makes this national park a potential 
habitat for birds (aketajawelolobata.org., 2023). 

Various studies have been carried out to 
reveal the richness of fauna, especially birds 
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inhabited ALNP. The known potential fauna were 
28 species of mammals, 211 species of birds, 38 
species of reptiles, three species of dragonflies, 
20 species of molluscas, and two species of 
grasshoppers (aketajawelolobata.org, 2023). 
However, in depth study still required to cover 
species in different types of habitat. Another 
reason is that the ALNP is considered the last 
bastion for the protection of biodiversity in North 
Maluku. The location of ALNP which is 
surrounded by nickel and gold mining companies 
is very important to neutralize pollutant gases 
released by industry and providing opportunities 
for the preservation of biodiversity, especially 
birds. The study aimed to examine bird species 
diversity in ALNP which will be used as a basis 
conservation management plan of bird species 
and the area protection.   
 

METHODS 

Study Sites and Plot   

The study was conducted in secondary and 
primary forest of Resort of Akejawi. Akejawi 
Resort is located in Akejawi Village, South 
Wasilei District, East Halmahera Regency. 
Akejawi Resort area is the area with the largest 

karst landscapes and has the most distribution of 
caves in North Maluku. Observation plots were 
placed in primary and secondary forest. Primary 
forest is located at an altitude of 51-143 masl, 
while secondary forest at an altitude of 36-191 
masl. (Figure 1).   

   
Data Collection and Analysis  

The research was conducted in two types of 
habitat, namely primary and secondary forest in 
Akejawi Resort. The research was conducted 
from January to February 2023. Research on 
each habitat was carried out for 10 days of 
observation so that the total observation of birds 
in the field was 20 days. Repetition of 
observations in each habitat was carried out 10 
times. Collecting data is only done in the morning 
(when the birds are actively looking for food). 
When conducting the pre-survey, the chances of 
encountering birds were dominant only in the 
morning, so it was decided that the bird data 
collection would only be carried out in the 
morning. Observations were not made on rainy 
days. 

Bird identification was done by using point 
count (Bibby et al., 2000) (Figure 2). Observation 

  
Figure 1. Mapping of habitat types in Resort Akejawi of Aketajawe Lolobata National Park, (1) 
Primary, (2) Secondary 

plots in each habitat are 10 with a distance 
between plot of 200 m and observation radius of 
50 m. observation at each plot was carried out 
for 10 minutes. Research activities were made in 
the morning (06.00-09.00 am). The decision to 

observe was only made in the morning because 
the chance of encountering birds in the afternoon 
was almost non-existent. Recording was carried 
out on the species of bird and the number of 
individuals. Species diversity, richness, and 
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evenness were calculated using the Shannon 
Index of Diversity (Magurran, 2004). 

 
𝐻′ = −∑𝑃𝑖 𝑙𝑛𝑃𝑖 (1) 

   
Remarks:  
H’ = Species diversity index 
Pi = Significant value proportion 
ln = natural logarithm 
 

To determine the amount of species 
richness, the Margalef Index is used (Ludwig & 
Reynold, 1988). 
 

R1 = 
(𝑆−1)

ln(𝑁)
  (2) 

 
Remarks: 
R1 = species richness index 
S = number of species 
N = total number of individual 
 

To determine the proportion of individual 
birds, the evenness index is used (Magurran, 
2004). 
 

E = 
𝐻′

ln(𝑆)
 (3) 

 

 
 
Figure 2. Illustration of plot placement 
 
RESULTS   

Richness, Diversity, and Evenness Index 

Number of birds found in two types of 
habitat; primary and secondary forest in Akejawi 
Resort namely 345 individuals of 39 species and 
19 families. Each habitat has a different 
composition of birds. The secondary forest had 
the highest number of bird species, namely 179 
individuals from 36 species and 18 families, 
while the primary forest identified 166 
individuals from 30 species and 18 families 
(Table 1). 

The analysis results have shown a diversity 
index (H’) in both habitats is 3.22 with evenness 
index (E) of 0.89 and richness index (R) of 5.99. 
Each habitat has a different index of richness, 
diversity and evenness. The research results 
show that the highest bird communities value is 
in secondary habitat (Table 2). 

Conservation Status of Bird  

The identification results show that there 
are 18 species from 10 families that are 
protected based on minister of Environment and 
Forestry Regulation No. P. 
106/MENLHK/SETJEN/KUM.1/12/2018 of 2018 
concerning protected plant and animal species. 
These 18 species are also on the IUCN 
(International Union for Conservation of Nature). 
The IUCN red list aims to provide information 
and analysis regarding the status, trends and 
threats to species to inform and accelerate action 
in biodiversity conservation efforts. Meanwhile, 
of the 18 species previously mentioned, there are 
five species of four families recorded in CITES 
(the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora). 
CITES is an international agreement between 
governments. Its aim to ensure that international 
trade in specimens of wild animals and plants 
does not threaten the survival of the species 
(Table 3). 

 

DISCUSSION   

Bird Communities    

There are a couple of birds that are only 
found in the primary forest but not found in the 
secondary forest such as Tanysiptera galatea and 
Corvus validus. According to Coates and Bishop 
(2000), both of these species are quite common 
(it can be found anywhere and its distribution is 
common locally), inhabiting primary forests and 
selectively logged forests. Meanwhile, there are 
seven species of birds that are only found in the 
secondary forest but not found in the primary 
forest namely Todiramphus diops, Coracina 
atriceps, Caloenas nicobarica, Myiagra galeata, 
Tanygnathus megalorynchos, Hypsipetes chloris 
and Aplonis metallica. These species are quite 
common locally, inhabiting secondary forests, 
forest edges, montane forests, and cultivated 
lands (Coates and Bishop 2000).  

The results of this study are inversely 
proportional to the research by (Dewi et al., 
2007) conducted in Gunung Ciremai National 
Park, which found more birds in the primary 
forest namely 62 species. Meanwhile, other 
research that is in line with this research 
indicated that other habitats decreased bird 
numbers while secondary habitats increase the 
richness of bird species (Rohman et al., 2023; Tu 
et al., 2020). This can occur due to differences in 
the diversity of vegetation types in secondary 
and primary forests, the number of days, and 
observation plots. Habitat that have various 
types of vegetation will provide more types of 
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feed so that the choice of feed for birds will be 
more varied. Furthermore, the number of days 
and more observation plots will allow higher 
encounters with new species (Nainggolan et al., 
2019; Tamnge et al., 2013). This is expected if 
observations are carried out with a longer 

observation time and a wider area coverage, 
then the chances of encountering birds will be 
greater. 

The results showed that the highest bird 
diversity index was found in secondary forests.  
This habitat in Akejawi Resort has a density level   

Table 1. The composition of birds found in the primary and secondary forest 

No Family Scientific Name 
Habitat 

Primary Secondary 

1 

Alcedinidae 

Todiramphus diops 0 2 

2 Ceyx lepidus 4 3 

3 Tanysiptera galatea 1 0 

4 Bucerotidae Rhyticeros plicatus 27 16 

5 Cacatuidae Cacatua alba 13 15 

6 

Campephagidae 

Lalage aurea 2 3 

7 Lalage parvila 2 1 

8 Coracina atriceps  0 1 

9 

Columbidae 

Caloenas nicobarica 0 1 

10 Ducula basilica 6 2 

11 Ducula perspicillata 1 2 

12 Macropygia dorea 1 1 

14 Ptilinopus hyogastrus 0 1 

15 Corvidae Corvus validus 5 0 

16 
Cuculidae 

Centropus goliath 1 3 

17 Surniculus lugubris 1 2 

18 Dicruridae Dicrurus atrocaeruleus 12 3 

19 Megapodiidae Megapodius freycinet 10 11 

20 
Meliphagidae 

Melitograis gilolensis 2 2 

21 Oriolus phaeochromus 3 1 

22 

Monarchidae 

Symposiachrus trivirgatus 1 4 

23 Myiagra alecto 7 5 

24 Myiagra galeata 0 4 

25 Nectarinidae Leptocoma sericea 4 11 

26 Pachycephalidae Pachycephala macrorhyncha 2 2 

27 
Paradisaeidae 

Semioptera wallacii 12 2 

28 Lycocorax pyrrhopterus 4 1 

29 
Pittidae 

Pitta maxima 5 2 

30 Erythropitta rufiventris 1 2 

31 

Psittacidae 

Tanygnathus megalorynchos 0 3 

32 Lorius garrulus garrulus 2 10 

33 Eclectus roratus  11 12 

34 Eos squamata 11 2 

35 Geoffroyus geoffroyi  7 5 

36 Charmosyna placentis 7 9 

37 Pycnonotidae Hypsipetes chloris 0 23 

38 Sturnidae Aplonis metallica 0 8 

39 Zosteropidae Zosterops fuscifrons 1 4 

Total 166 179 
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Table 2. Bird diversity, richness, and evenness index in each habitat 
Habitat H’ E R 

Both 3.22 0.89 5.99 

Primary forest 2.97 0.88 5.48 

Secondary forest 3.15 0.88 6.55 

 
Table 3. List of protected and endangered bird species 

No Famili Nama Ilmiah P.106 /2018 CITES IUCN 

1 Accipitridae Haliastur indus √ Ap.II LC 

2   Tachyspiza henicogramma √ Ap.II NT 

3 Bucerotidae Rhyticeros plicatus √ Ap.II LC 

4 Cacatuidae Cacatua alba √ AP.II EN 

5 Columbidae Caloenas nicobarica √ Ap.I NT 

6 Corvidae Corvus validus √ - NT 

7 Megapodiidae Megapodius freycinet √ - LC 

8 
Paradisaeidae 

Semioptera wallacii √ - LC 

9 Lycocorax pyrrhopterus √ - LC 

10 
Pittidae 

Pitta maxima √ - LC 

11 Erythropitta rufiventris √ - LC 

12 

Psittacidae 

Tanygnathus 
megalorynchos 

√ - LC 

13 Lorius garrulus garrulus √ - VU 

14 Eclectus roratus vosmaeri √ - LC 

15 Eos squamata √ - LC 

16 Geoffroyus geoffroyi √ - LC 

17 Charmosyna placentis √ - LC 

18 Rallidae Habroptila wallacii √ - VU 

Ap. II = Appendix II (a list of species that are not threatened with extinction, but are potentially threatened with 
extinction if traded without regulation); LC = least concern; NT = near threatened; EN = endangered; VU =vulnerable

and tree species composition that is classified as 
dense to open canopy cover. Secondary forest is 
a forest that develops and grows naturally after 
changes or damage to the first forest. This 
research succeeded in revealing the fact that 
secondary forest which is considered to have a 
low level of diversity is proven not always 
correct. Bird diversity is not only influenced by 
vegetation composition, other factors that can 
influence are environmental factors such as 
weather, other livings things, pathogens, food 
factors, time of the year, spatial heterogeneity, 
competition, predation, environmental stability, 
and productivity (Krebs, 1978; Warmetan et al., 
2015; Shah & Sharma, 2022). 

Secondary forests with open canopies tend 
to allow the presence of bird species that are 
tolerant of this habitat. Some experts say that 
habitats that tend to be open have a positive 
impact on species density and increase in 
numbers (Mardiastuti, 2015). Several groups of 
birds can live sustainably until now because they 
have succeeded in creating a special niche for 
themselves to reduce competition for resource 

needs and as a form of adaptation to 
environmental conditions (Mufti et al., 2011).  

 
Bird Conservation  

Birds are important species that play a role 
in maintaining ecosystem stability (Prasetyo & 
Wulandari, 2021). As one of the animals that are 
easy to see and enjoy the sound, many species of 
birds are in demand and sought after by humans 
to be caught from nature and maintained. These 
activities greatly affect the condition of the 
decline in the number of species and population 
in the forest. There are 18 out of 39 species are 
recorded as having their conservation status 
regulated according to animal and plant 
protection regulations, CITES (Convention on 
International Trade in Endangered Species of 
Wild Fauna and Flora), and the IUCN Red List 
(Table 2).  

Regulation in Indonesia that protect animals 
and plants is P. 
108.MENLHK/SETJEN/KUM.1/12/2018. In this 
government regulation, there are 556 bird 
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species are recorded as protected. Meanwhile, 
international agreements or agreements that 
regulate wildlife trade, namely CITES 
(Convention on International Trade in 
Endangered Species of Wild Fauna and Flora) 
(Soehartono & Mardiastuti, 2003; Cites.org, 
2023). Its aim is to ensure that international 
trade in specimen of wild animals and plants 
does not threaten the survival of species. In 
CITES, there are 3 categories of Appendix (App.). 
App. I is all species that are prohibited in all 
forms of international trade. App. II is a list of 
species that are not threatened with extinction 
but may be threatened if trades continues 
without regulation and App. III is a list of 
protected species in certain countries along with 
the boundaries of their habitat areas, and one 
day the ranking may be raised to App. I or II. 

Besides that, there is the IUCN red list which 
is a critical indicator of the health of the world’s 
biodiversity. The red list is a list of species that 
are considered to be in danger of extinction 
(https://www.iucnredlist.org/ 2022). The 
current IUCN red list criteria categories include 
extinct (ex), extinct in the wild (EW), critically 
endangered (CR), Endangered (EN), Vulnerable 
(VU), and near threatened (NT). Least concern 
(LC), data deficient (DD), and not evaluated (NE). 

It is recorded that bird species from the 
Psittacidae family are the most protected bird. 
This is because these species are the most widely 
traded and kept as pets, such as L. garrulous, C. 
placentis, E. roratus, G. geoffroyi, E. squamata, and 
T. megalorynchos. Meanwhile, species recorded 
as endemic to North Maluku are S. wallacii, C. 
alba, L. pyrrhopterus, and all species from the 
Psittacidae family. According to Tamnge (2013), 
endemic fauna is quite sensitive to change in 
habitat because they have narrow life range and 
limited resource support. 

Birds conservation are not the only ones is 
the responsibility bird experts, conservation 
activists or the government, however all levels of 
society including communities around the 
Aketajawe Lolobata National Park (ALNP). There 
are several activities that can be implemented for 
bird conservation management in ALNP such as 
(1) maintaining habitat for various types of birds, 
(2) regular monitoring of the presence of bird, 
and (3) the existence of regulations that regulate 
and are agreed upon by the head of the national 
park, village head, communities, and other 
related parties regarding hunting of protected 
birds around national parks. 

CONCLUSION 

The secondary habitat has the highest 
number of species, richness and diversity 

compared to the primary habitat. There are 18 
out of 39 species found protected according to 
laws and government regulation, IUCN red list 
and the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(CITES). 
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