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Abstract  

 
Amphibians in Lombok Island are 12 species. Four species, Oreophryne monticola, Limnonectes kadarsani, 
Limnonectes dammermani dan Hylarana florensis, are endemic of Lesser Sunda Islands. The potentials sow 
that conservation effort where needed. The information required to do it is habitat characteristic which 
can support species survival. The aim of this study is knowing of habitat characteristic base on amphibian 
diversity in Lombok Island. Habitat classified into 3 types are Non-forest, secondary forest and primary 
forest. The survey was conducted at 9 locations (3 of habitat type) from March to July 2016. The data 
collected are species composition and the sum of individuals of species. Amphibian diversity was analyzed 
using relative abundance and the Shannon-Wiener index. Study result sows that nonforest habitat types 
appropriate for 5 species, while secondary and primary forest habitat type appropriate for 7 species. 
Diversity of species index directly proportional to the natural level of habitat (H’ Nonforest = 1.3; H’ 
Secondary Forest = 1.7; H’ Primary Forest = 1.8). The highest species abundance is Bufo melanostictus 
(23.9%), and the lowest species abundance is Oreophryne monticola (0.9%). According to the distribution 
and relative abundance, species that require conservation priorities are Oreophryne monticola and 
Hylarana florensis. 
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1. Introduction 

Lombok Island, administratively, is a part of the Province of West Nusa Tenggara 

(BPS NTB, 2015). If viewed from its location against the Wallace and Weber lines, 

Lombok Island is a transitional area, or also called the Wallacea area (Ellicot and Gall, 

2003). In particular, Lombok Island is also included in the small Sundanese archipelago. 

Its "special" geographical location has much endemic flora and fauna, including 

amphibians (Monk et al., 2000). Amphibians on Lombok Island number 12 species 

(Syazali et al., 2016). The twelve species are the Anura order and can be classified into 

five families, to be specific Bufonidae, Ranidae, Dicroglossidae, Microhylidae, and 

Rachophoridae. Four species, Oroephryne monticola, Hylarana florensis, Limnonectes 

kadarsani, and Limnonectes dammermani, are endemic to Lesser Sunda Islands (Monk 

et al., 2000). Oreophrynemonticola is only found on the islands of Lombok and Bali 

(Iskandar, 1998). Three other species are distributed in the Nusa Tenggara islands and 

beyond (Iskandar et al., 1996; Zug and Kaiser, 2014). 

Other species, Duttaphrynus melanostictus, Ingerophrynus biporcatus, Hylarana 

erytraea, Fejervarya cancrivora, Fejervarya limnocharis, Kaloula baleata, Phrynoglosus 

laevis and Polypedates leucomystax, are amphibians that are generally distributed in the 

Alza region (Yani et al., 2015). Hylarana erytraea itself is a species that is relatively new 

http://biota.ac.id/index.php/jb
https://doi.org/10.20414/jb.v12i2.210
https://creativecommons.org/licenses/by-sa/4.0/
mailto:gitohadiprayitno@unram.ac.id


 Habitat Characteristic… 

Volume 12, Issue 2, December 2019 99 

in Lombok Island. These species are not distributed on the island of Lombok (Iskandar, 

1998; Monk et al., 2000). 

Amphibians act as predators and prey in their habitat. The food is various types 

of invertebrates such as earthworms, millipedes, and insects (Hardy and Crnkovic, 2006; 

Caldas et al., 2016). Insects are the most composition found in amphibians (Plitsi et al., 

2016; Kopecky et al., 2016; Gutierrez-Cardenas et al., 2016). On the other hand, 

amphibians themselves are preyed on by other vertebrates such as reptiles and birds. 

The double function positions amphibians as an essential biotic component, in the 

energy flow and biogeochemical cycles in ecosystems. In addition to ecological aspects, 

amphibians can also be a source of nutrition for humans (Ohler and Nicolas, 2017). 

Some species have high economic value because they become export commodities. 

Amphibians can also play a role as a bioindicator. In general, the presence of amphibians 

in a habitat indicates that the carrying capacity of the environment is still high. Low 

amphibian diversity means environmental damage (Martin et al., 2015; Gillespie et al., 

2015); this phenomenon suggests the need for prevention of factors that interfere with 

the presence of amphibians. Common confounding factors are human activities such as 

agriculture (Jeliazkov et al., 2013), habitat destruction, and pollution (Blaustein and 

Wake, 1995). In some instances, these factors cause the phenomenon of amphibians to 

decline (Bridges and Semlitsch, 2000; Rohr, 2008; Barret et al., 2010). 

The action needed to avoid reducing amphibian diversity is conservation 

(Iskandar and Erdelen, 2006). Lombok Island was reflected in the stipulation of several 

areas as Nature Conservation Areas and Nature Reserve Areas (BKSDA NTB, 2010). 

Conservation areas are generally functioned as ecotourism areas, for example, Gunung 

Rinjani National Park (TNGR). In this region, Oreophryne monticola was found that is 

distributed only on the islands of Lombok and Bali (Iskandar, 1998). Based on IUCN, the 

species is endangered, where the population trend has decreased (Iskandar and 

Mumpuni, 2004). This case indicates that more intensive conservation activities are a 

necessity. The target is not limited to 1 endangered species, but all amphibian species on 

the island of Lombok. These activities can be carried out more optimally if there is 

information about the habitat characteristics of each species, especially those related to 

their interactions with the abiotic environment. Some studies analyze the effect of 

habitat biotic and abiotic factors (Syazali et al., 2017), but have not included the element 

of natural habitat level. The study also collected abundant data to see the relationship 

between population size and habitat type. 

 

2. Material and Method 

The method used is a visual encounter survey (VES), referring to Heyer et al. 

(1994). The sample size was determined based on the number of amphibians found in 

the cruising area of 500 {0 m} ^ 2 for each study site (15000 m ^ 2 per habitat type). In 

each roaming area, amphibious searches were carried out in various amphibian 

microhabitats, both arboreal, aquatic, semi-aquatic, and terrestrial. Field observations 
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are carried out at night, starting at 08.30 – 12.00 pm during March - July 2016. The data 

collected is the species composition and the number of individuals of each species. 

3. Results and Discussion 

3.1.  Results 

The presence of species indicates that the Non-forest type habitat is suitable for 

five species, while the Secondary Forest and Primary Forest are seven species each 

(Figure 1). There is one species, Fejervarya limnocharis, which is only found in non-

forest habitat types. Two species, Ingerophrynus biporcatus and Hylarana erytraea, are 

only found in secondary forest type habitats. Four species, Oreophryne monticola, 

Limnonectes dammermani, Hylarana florensis and Phrynoglosus laevis, are only found in 

habitats of Primary Forest types. Figure 1 also shows that there are two species found in 

non-forest and secondary forest habitats, Kaloula baleata and Polipedates leucomystax. 

There are one species found in the habitat of secondary forest and primary forest types, 

Limnonectes kadarsani. No species were found in the Non-Forest and Primary Forest 

habitat types at one time, or no species were found in the slices between the two habitat 

types. Duttaphrynus melanostictus and Fejervarya cancrivora are two species that were 

found in all habitat types. 

Species that have the highest abundance are Duttaphrynus melanostictus (23.9%), 

then Limnonectes kadarsani (19.6%), and Fejervarya cancrivora (17.9%). Amphibians 

with the lowest abundance were Oreophrynemonticola (0.9%), Hylarana florensis 

(2.1%), and Phrynoglosus laevis (2.3%). The abundance of other species ranges from 

3.2% to 10.5% (Figure 2). 

    Figure 1. The suitability of the amphibian habitat on the island of Lombok is based on the presence of 
species in each habitat type. 
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Figure 2. a) Species diversity of amphibians; b)  The relative abundance of Duttaphrynusmelanostictus 

(Dm) and Fejervaryacancrivora (Fc) in 3 habitat types. 

 
3.2.  Discussion  

Amphibian species richness in Lombok Island is directly proportional to the level 

of naturalness of the habitat (Figure 1). When viewed from its characteristics, the 

habitat with the lowest level of naturalness is the non-forest type due to disturbance by 

human activities. Some of the negative social impacts on amphibians are reduced 

availability and quality of habitat. Reduced habitat availability includes habitat loss 

(Plante et al., 2018), habitat fragmentation and isolation (Cosentino and Brubaker, 

2018), and habitat restoration and modification (Nowakowski et al., 2018). The decline 

in habitat quality can be assessed from vegetation (Sanches et al., 2019), hydro-period 

(Riley et al., 2017; Reyes et., 2017), predators and competitors (Kaczmarek et al., 2018), 

water quality and pollution (Borzee et al., 2018). 

In addition to external factors, adaptability also has an important role (Greenberg 

et al., 2018). For example, Duttaphrynusmelanostictus is a species that can adapt to 

habitats that are disturbed by human activities. Therefore, this species can easily be 

found in urban areas. This adaptability gives it the advantage of having a more extensive 

tolerance range, so that it can be found in all habitat types (Figure 1), and contributes to 

its relative abundance compared to other species. The composition of amphibian species 

in primary forests is higher than in secondary forests when viewed from the aspect of 

species that are only found in each of these habitats (Figure 1). This phenomenon is 

related to the heterogeneity of composition and spawning sites (Li et al., 2018), as well 

as environmental stability, both of which act as resources and conditions. Water which is 

both a resource and a requirement for amphibians (Ecrement and Richter, 2017) can be 

found throughout the year in primary forest streams, and not in secondary forests. The 

rivers in TWA Kerandangan and TWA Suranadi are seasonal which will dry out in the 

dry season. 

The hydrological cycle is very influential on amphibians that have larval phases 

in water (Valerio et al., 2016). Amphibians on Lombok Island are entirely Anura with 

tadpoles that swim freely in water (Monk et al., 2000; Syazali et al., 2016), except for 

(a) (b) 

a b 
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larvae from Oreophrynemonticola (Iskandar, 1998). Water availability throughout the 

year causes amphibian communities in primary forests to be more stable than in 

secondary forests (Tournier et al., 2017). Disruption by more significant human activity 

in secondary and non-forest forests can also trigger the entry of foreign substances into 

water bodies, thereby reducing their quality (Cavia et al., 2016; Shaikh et al., 2018). This 

has a negative effect on amphibians, especially for species with a narrow tolerance range 

(Onadeko, 2016). 

Environmental conditions such as humidity and canopies in primary forests are 

also more suitable for amphibians, compared to secondary and non-forest forests 

(Jachowski and Hopkins, 2018). These two factors are the most essential component of 

the amphibian community on Lombok Island (Syazali et al., 2018). The greater richness 

of tree species also positively influences the availability of feed resources in the form of 

detritus for larvae (Asrafuzzaman et al., 2018). Diverse plants play an essential role in 

the presence of various types of insects, which are the main feed of the amphibious 

juvenile and adult phases (Sanches et al., 2018). Other abiotic factors, which affect 

species richness, are height and temperature. The height of the place measured from sea 

level can be a natural barrier to amphibians (Novia et al., 2015). Species 

Oreophrynemonticola even can only be found at altitudes above 1000 masl. This species 

itself is only spread on the islands of Lombok and Bali. Optimum water temperature is 

very important for larval survival. If the temperature is too high, it can cause death 

(Kasmeri and Safitri, 2014). Air temperatures that can support amphibian survival are 

relatively low, so they prefer to be active at night to avoid water loss due to evaporation 

through the skin. 

Biotic factors such as the presence of competitors, predators, and parasites also 

affect species richness in a habitat (Kaczmarek et al., 2018). These three factors have a 

negative effect. Competitors are formed because of the scope of the niche in the form of 

resources. For example, Limnonectes kadarsani has a niche in the form of feed resources 

with Limnonectes dammermani. Natural predators of amphibians include snakes, fish 

and several species of birds (Kaczmarek et al., 2018). The parasites found in amphibians 

are viruses, bacteria, fungi, and other animals (Bower, 2018; Ruso et al., 2018). Parasitic 

fungi, Batrachochytrium dendrobatidis, and B. salamandrivoranus, have been reported to 

cause mortality and decreased amphibian populations (Bower et al., 2017). 

Species richness, with all the factors that influence it, both internally and 

externally, plays an essential role in diversity. The species diversity index is directly 

proportional to the level of naturalness of the habitat (Figure 2a). Although the species 

richness in primary and secondary forest habitats is the same (S = 7), the variable that 

causes differences in the diversity index is the factor of evenness in population size. The 

higher the regularity, the higher the species diversity index of the amphibian community 

(Yani et al., 2015). Population size is directly affected by natality, mortality, immigration, 

and emigration. On Lombok Island, the species with the highest density in Duttaphrynus 

melanostictus (Syazali et al., 2017). 
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An interesting fact is that the relative abundance of Duttaphrynus melanostictus is 

inversely proportional to the level of naturalness of the habitat (Figure 2b). The 

advantage of this species compared to other amphibians found on Lombok Island is its 

ability to adapt to habitat disturbance by human activity, and a wide tolerance range for 

various conditions of environmental factors (Syazali et al., 2017). At the same time, 

many other amphibian species that are intolerant of habitat change will experience a 

decline in population (Martin et al., 2015; Gillespie et al., 2015). The spatial resources 

created can be utilized by this species to increase its population size. This benefits from 

the aspect of conservation. 

 

Conclusion 

The species richness and diversity index is directly proportional to the level of 

habitat naturality on Lombok Island. Species that require conservation priority are 

Oreophryne monticola, and Hylarana florensis. 
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