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Abstract. Rohman F, Priambodo B, Akhsani F, Rahayu SE, Wangkulangkul S, Kundariati M. 2022. Revealing herpetofauna diversity at 

Brantas River, East Java, Indonesia: Evidence of decreasing populations. Biodiversitas 23: 1475-1481. Conservation planning is very 

important to preserve nature and ecosystems. Based on this, exploration and species inventory in nature need to be carried out. Group of 

animals that have an important role in the environment is herpetofauna. This study aims to reveal the abundance, evenness, and richness 

of herpetofauna in Brantas River's streams connection. This study uses the Visual Encounter Surveys (VES) sampling method at 8 

points located in Blitar, Tulungagung, Malang, Mojokerto, Kediri, and Batu City, East Java, Indonesia. The results showed that the 

diversity index (H') 1 < 2, 3959 < 3, with the criteria for the diversity index being moderate. The value of e is 0.74 > 0.6, which means 

high species uniformity. Specific richness has a value of 4.53 which means in the moderate category. There were 12 species of 

amphibians and 14 reptile species. Five species are of low-risk status with decreasing population in nature and two species is of 

vulnerable status. Species in the declining category are Odorrana hosii, Limnonectes microdiscus Wijayarana masonii, Leptobrachium 

hasseltii, and Philautus aurifasciatus. Species in the vulnerable category are Microhyla orientalis and Gonocephalus kuhlii. Species in 

the declining category require attention from conservation efforts because their presence is important in various aspects of the 

ecosystem, such as the food chain, bioindicators, and natural enemies. 
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INTRODUCTION 

Global biodiversity has developed as a result of its 

insular nature and complex geological history (von 

Rintelen et al. 2017). Indonesia is one of the mega-

biodiversity countries (UNEP WCMC 2014), which has 

Java Island, one of the biggest islands in Indonesia, 

considered of the terrestrial ecoregions on the planet. The 

wildlife biodiversity and ecosystem diversity in this region 

are abundant, including amphibian and reptile species. So 

many endemic animal species have been reported (Riyanto 

et al. 2015; Cahyadi and Arifin 2019). Each animal has its 

role in nature and giving a significant impact on the 

ecological setting, so do herpetofauna. It has a role as the 

bioindicator of environmental and climate change 

(Bickford et al. 2010). 

Herpetofauna, which is ectothermic species, will be 

affected by climate changes. The increasing global 

temperatures cause abnormal and extreme rainfall cycles 

(Seneviratne et al. 2012). Herpetofauna populations and 

species could be wiped out by rising temperatures, reduced 

precipitation, and habitat loss (Hansen et al. 2001; Bickford 

et al. 2010). Furthermore, the reptiles and amphibians are 

the finest of the key bio-indicators for measuring the 

impact of climate change because their current distributions 

and ecological niches closely reflect temperature patterns 

(Bickford et al. 2010). 

In contrast, due to the rapid changing of technology and 

human life being, natural distortion has been overcome in 

recent years. The increment in the human population and 

environmental change is the cause of major anthropogenic 

habitat loss and decline in biodiversity (Marchese 2015; 

Sutarno and Setyawan 2015). This rapid development also 

occurs on the Brantas River. Brantas is a river with a length 

of 320 kilometers and is a river that plays an important role 

for the people of East Java, especially in the 

Regencies/Cities of Malang, Blitar, Kediri, to Surabaya 

(Yetti et al. 2011). The Brantas River has been polluted 

physically, chemically, and biologically (Lusiana et al. 

2020; Lusiana et al. 2020; Yetti et al. 2011) cause the 

overload of the human population and waste from 

residents' housing which cause the biodiversity 

degradation. Therefore, herpetofauna abundance, evenness, 

and diversity assessment are important to determine the 

conservation status and planning (Gardner 2001; Gojo Cruz 

et al. 2019; IUCN Red List Committee 2013; Kreft et al. 

2004) due to its role as bioindicator. 

Diversity information of animals can be considered as a 

basis for prioritization in the conservation strategy and 

focusing efforts on the most threatened species by 

environmental pressures (Gordon and Newton 2006; 

Torres-Miranda et al. 2011). In the long run, Indonesia has 

to find a balance between protectionism and sensible access 

to its national biodiversity to tackle global challenges in 

biodiversity conservation (von Rintelen et al. 2017). 
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Mainly because it is easy to quantify and interpret data, 

species richness (SR) has been the main focus of 

conservation studies (Davies and Cadotte 2011).  

Several studies on herpetofauna species diversity in the 

south-east Asian region have already been completed, 

including works in the Philippines (Diesmos et al. 2015; 

Gojo-Cruz et al. 2019; Clores et al. 2021), Malaysia 

(Shahrudin et al. 2011; Munisamy et al. 2020; Onn and 

Ahmad 2021), Indo-china (Bain and Hurley 2011), and 

Indonesia (Noberio et al. 2015; Cahyadi and Arifin 2019; 

Dharma and Meitiyani 2019; Irwanto et al. 2019; Leo et al. 

2020; Milto and Lukin 2020; Nurhayat et al. 2020; 

Amarasinghe et al. 2021; Riyanto and Rahmadi 2021). 

These past studies only focused on herpetofauna 

distribution and diversity in the Indonesian rainforest area. 

But, the study of herpetofauna biodiversity in the Brantas 

river, which is located in East Java Indonesia is still 

limited. This river is large and vital in the midst of 

Javanese society which we know that Java is the most 

populous island in Indonesia. Therefore, a study is needed 

to investigate the diversity of herpetofauna in the Brantas 

River area, East Java, Indonesia. Last but not least, given 

Java Island's rapid development and expanding human 

population, we see a need to create conservation programs 

for amphibians and reptiles, to increase local awareness 

and protect the populations. Such programs, however, are 

dependent on information about species distribution, 

abundance, and habitats. It is hoped that this study will be a 

first step in providing this urgently needed and critically 

important basic information. 

MATERIALS AND METHODS 

Study area 

Herpetofauna exploratory studies were conducted in the 

tributaries of the Brantas River's streams connection 

located in Mojokerto, Tulungagung, Malang, Kediri, and 

Blitar, East Java, Indonesia. This study was conducted 

from February to July 2021, at 8 sites (for details, see Table 

1). The sampling site map shows in Figure 1. 

 
 

Table 1. Sampling sites on herpetofauna survey at Brantas River’s streams connection, East Java Province, Indonesia. Specific sampling 

localities are followed by encompassing administrative district, and cities 

 

Sampling 

site 
Sampling localities Coordinates Habitat types 

1 Sendang, Tulungagung  S 7°54'49.730644"; E 111°49'17.958984" Fast riverbank, bamboo, tourist spot 

2 Tunjungsari, Blitar S 8°8'13.27397" ; E 112°10'36.27276" Stream, spring, bamboo, taro garden 

3 Sendang, Tulungagung  S 7°53'13.404579"; E 111°46'55.823364" Stream, the banks of a fast-flowing river 

4 Wlingi, Blitar  S 7°58'36.905594"; E 112°25'55.691528" Stream, spring, tea garden 

5 Lowokwaru, Malang  S 7°45'51.4"; E 112°31'27.0" Stream and bamboo 

6 Prajurit Kulon, Mojokerto S 7° 28'27.19247"; E 112°24'51.9902" Riverbank 

7 Mojo, Kediri  S 7°51'53.53125"; E 111°51'7.95652" Riverbank 

8 Bumiaji, Batu S 7°45'51.4"; E 112°31'27.0" Stream, spring, tea plantation 

 

 

 
 

Figure 1. Sampling sites map in Brantas River, East Java, Indonesia (see Table 1 for sequential numbers) 
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Procedures 

This study was conducted through Visual Encounter 

Surveys (VES), opportunistic searching of the herpetofauna 

at 8 sites. We conduct this method by seven people in the 

Brantas River's stream connection which ranging 

approximately 3-5 meters width. Each sampling site was 

sampled once or two times. The exploration ranging around 

3-4 km with a time span of 4 hours.  

The taxa needed further taxonomic identification were 

collected by hand, identified using morphological features, 

and pictures were taken, and the animal was then released 

back to nature. Taxonomy guides in this study were Uetz et 

al. (2021) for reptiles and Frost (2021) for amphibians. The 

national conservation status of each species was checked 

based on international conservation status according to The 

International Union for Conservation of Nature's (IUCN) 

Red List Committee (2013) and Appendices of Convention 

on International Trades on Endangered Species of Wild 

Flora and Fauna (CITES) 2021. 

Data analysis 

The data analysis used is using the calculation of the 

Shannon-Wiener diversity index with the formula (H' = 

∑Pi ln Pi) with the Wilhm and Doris (1986) for the 

category guidelines, evenness (E) with the formula (E = 

H’/ln s) with Krebs (1985) for the category guidelines, 

richness with the formula (R = (s-1)/ln N) with the 

Margalef index for the guidelines. 

RESULTS AND DISCUSSION 

Herpetofauna that has been explored from eight 

sampling sites are then analyzed for diversity, evenness, 

and richness, which are described below. Analysis of 

diversity, evenness, and richness is divided into three parts, 

namely amphibians, reptiles, and the whole herpetofauna 

species. 

Herpetofauna diversity, evenness, and richness 

A total of 12 amphibian species and 14 reptile species 

were found (Selected species can be seen in Figures 2 and 

3). Herpetofauna exploration data found in the tributaries 

of the Brantas River connection in East Java were obtained 

and then analyzed for the calculation of the diversity, 

evenness, and richness indices described in Table 2. 

A total number of 12 amphibians were found. Based on 

the analyses using amphibian data only, the diversity index 

(H') 1 < 1.85 < 3, according to Wilhm and Doris (1986), 

the criteria for the diversity index are moderate. The value 

of E is 0.74 > 0.6, based on Krebs (1985) categorically high 

species uniformity. Specific richness has a value of 2.04 

which means the richness index is moderate. 
 

 

Table 2. Herpetofauna Diversity, Evenness, and Species Richness Index in the Brantas River’s streams connection, East Java, Indonesia 

 

Species 
 Sampling site 

∑ H’ E R 
1 2 3 4 5 6 7 8 

Odorrana hosii  Poisonous Rock Frog 14 0 8 11 3 0 20 0 56 1.85 0.74 2.04 

Chalcorana chalconota  White-lipped Frog 1 13 0 9 0 0 13 0 36 Amphibian only 

Limnonectes microdiscus Indonesia Wart Frog 1 0 0 0 0 0 0 0 1 
  

 

Wijayarana masonii  Javan Torrent Frog 1 0 1 7 0 0 0 0 9 
  

 

Leptobrachium hasseltii  Hasselt's Litter Frog 5 0 4 0 0 0 61 0 70 
  

 

Duttaphrynus melanostictus  Asian Common Toad 6 0 1 4 0 0 1 0 12 
  

 

Microhyla achatina  Javan Chorus Frog 1 0 0 0 0 0 0 0 1 
  

 

Fejervarya cancrivora  Rice Field Frog 0 8 0 0 0 2 0 0 10 
  

 

Philautus aurifasciatus  Gold Striped Tree Frog 0 0 4 0 0 0 7 0 11 
  

 

Kaloula baleata  Brown Bullfrog 0 0 0 1 0 1 0 0 2 
  

 

Microhyla orientalis  Chorus Frog 0 0 0 1 0 6 0 0 7 
  

 

Polypedates leucomystax Common Tree Frog 0 0 0 0 3 0 0 0 3 
  

 
              

Trimeresurus insularis  White-lipped island pitviper 0 0 0 0 0 1 0 1 2 2.26 0.85 3.37 

Fowlea melanzostus  Javanese Keelback Water snake 1 2 0 0 0 0 0 0 3 Reptile only 

Xenochrophis trianguligerus  Triangle Keelback 0 3 0 0 0 0 0 0 3 
  

 

Ahaetulla prasina  Asian vine snake 0 1 0 0 0 1 1 0 3 
  

 

Eutropis multifasciata  Common Sun Skink 0 1 0 0 0 2 0 0 3 
  

 

Cyrtodactylus sp.  Bent-toed Gecko 0 1 0 7 0 3 0 0 11 
  

 

Gonocephalus kuhlii  Kuhl's Angl-headed Lizard 0 0 2 0 0 0 0 0 2 
  

 

Elapoidis fusca  Dark grey ground snake 0 0 1 0 0 0 0 0 1 
  

 

Bronchocela jubata  Maned forest lizard 0 0 2 6 0 0 1 0 9 
  

 

Naja sputatrix  Indonesian Spitting Cobra 0 0 0 0 0 0 0 1 1 
  

 

Hemidactylus platyurus  Asian House Gecko 0 0 0 0 0 2 0 0 2 
  

 

Takydromus sexlineatus  Asian Grass Lizard 0 1 0 0 0 1 0 0 2 
  

 

Dendrelaphis pictus  Common Bronze-back 0 0 0 0 0 3 0 0 3 
  

 

Gekko gecko  House Gecko 0 0 0 0 0 2 0 0 2 
  

 
              

Total species = 26  30 30 23 46 6 24 104 2 265 2.48 0.76 4.48 

           Amphibian and reptile 
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Meanwhile, with the reptile only data, we could get the 

value of diversity index (H') 1 < 2.26 < 3, according to 

Wilhm and Doris (1986), which is the criteria for the 

diversity index are moderate. The value of E is 0.85 > 0.6, 

based on Krebs (1985) categorically high species 

uniformity. Specific wealth has a value of 3.37 which 

means that the richness index is moderate. 

According to Table 2, both Class of Amphibian and 

Reptile generated the diversity index (H') 1 < 2.48 < 3, 

according to Wilhm and Doris (1986), the criteria for the 

diversity index are moderate. The value of E is 0.76 > 0.6, 

based on Krebs (1985) categorically high species 

uniformity. Specific richness has a value of 4.48 which 

means the richness index is moderate. 

Conservation status 

IUCN category of 12 amphibian and 14 reptile species 

can be seen in Table 3. 

Discussion 

According to the IUCN Red List of the Threatened 

Species conservation status data, there are five species with 

low-risk status with decreasing population in nature and 

two vulnerable species. Species that experienced 

population decline were Odorrana hosii, Limnonectes 

microdiscus, Wijayarana masonii, Leptobrachium hasseltii, 

and Philautus aurifasciatus. Two species categorically 

vulnerable, namely Microhyla orientalis and Gonocephalus 

kuhlii. Meanwhile, other species are in low-risk status with 

increase, stable, and unknown population numbers. 

Odorrana hosii, Limnonectes microdiscus, Wijayarana 

masonii, Leptobrachium hasseltii, Philautus aurifasciatus, 

and Microhyla orientalis experienced a decrease in 

population size due to certain factors. Amphibian 

conservation is threatened by one or a combination of 

various causes, namely capture, habitat reduction, pollution 

(Alford et al. 2001; Carey and Alexander 2003), and 

climate change (Blaustein et al. 2010; Corn 2005; Dervo et 

al. 2016). 

Climate is closely tied to habitat conditions and species. 

Amphibians were viewed as environmental indicators 

because they are particularly sensitive to temperature and 

moisture, are centrally nestled in food webs, have complex 

life histories, and live in both aquatic and terrestrial areas 

(Deanna 2011). Their numbers tend to plummet first in 

areas that are just beginning to suffer from environmental 

degradation. Some research had already been done to 

examine the amphibians and reptiles population affected by 

climate change (Bickford et al. 2010; Lopez-Alcaide and 

Macip-Rios 2011). The last century's abrupt temperature 

increase could have a major impact on ectotherm 

organisms, which rely on environmental temperature to 

maintain body temperatures for physiological metabolism 

(Zachos et al. 2001; Walther et al. 2002). According to 

projections, the average temperature of the earth may 

increase up to 5.8°C (IPCC 2007) at the end of the current 

century, which represents an enormous threat to 

biodiversity (McCarty 2001; Parmesan and Yohe 2003). 

Climate change is linked to the seasons, which affects the 

breeding patterns (Blaustein et al. 2001; Corn 2005), 

affecting their habitat, which may be at risk, for example, 

those found in ephemeral ponds and streams which may 

dry before the annual reproductive cycle is complete 

(Olson and Saenz 2013). 

 

 
Table 5. IUCN and CITES appendices status of Herpetofauna in Brantas River’s streams connection 
 

Species Family IUCN Status Population trend 
CITES 

Appendices 

Odorrana hosii  Ranidae Least Concern (2004) Decreasing - 

Chalcorana chalconota  Ranidae Least Concern (2017) Stable - 

Limnonectes microdiscus Dicroglossidae Least Concern (2017) Decreasing - 

Wijayarana masonii  Ranidae Least Concern (2018) Decreasing - 

Leptobrachium hasseltii  Megophryidae Least Concern (2018) Decreasing - 

Duttaphrynus melanostictus Bufonidae Least Concern (2004) Increasing - 

Microhyla achatina  Microhylidae Least Concern (2018) Stable - 

Fejervarya cancrivora Dicroglossidae Least Concern (2004) Increasing - 

Philautus aurifasciatus  Rhacophoridae Least Concern (2004) Decreasing - 

Kaloula baleata  Microhylidae Least Concern (2004) Stable - 

Microhyla orientalis Microhylidae Vulnerable (2018) Decreasing - 

Polypedates leucomystax Rhacophoridae Least Concern (2016) Stable - 

Trimeresurus insularis  Viperidae Least Concern (2021) Unknown - 

Fowlea melanzostus  Colubridae Not Evaluated - - 

Xenochrophis trianguligerus  Colubridae Least Concern (2021) Increasing - 

Ahaetulla prasina  Colubridae Least Concern (2021) Stable - 

Eutropis multifasciata  Scincidae Least Concern (2018) Stable - 

Cyrtodactylus sp.  Gekkonidae - - - 

Gonocephalus kuhlii  Agamidae Vulnerable (2021) Unknown - 

Elapoidis fusca Colubridae Least Concern (2012) Unspecified - 

Bronchocela jubata  Agamidae Least Concern (2021) Stable - 

Naja sputatrix  Elapidae Least Concern (2012) Unknown II 

Hemidactylus platyurus  Gekkonidae Least Concern (2021) Increasing - 

Takydromus sexlineatus Lacertidae Least Concern (2021) Stable - 

Dendrelaphis pictus  Colubridae Least Concern (2021) Unknown - 

Gekko gecko Gekkonidae Least Concern (2019) Unknown II 
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Figure 2. Amphibians found in the Brantas River’s streams connection. A. Odorrana hosii, B. Chalcorana chalconota, C. Limnonectes 

microdiscus. D. Wijayarana masonii, E. Leptobrachium hasseltii, F. Phrynoidis aspera, G. Fejervarya cancrivora, H. Philautus 

aurifasciatus, I. Kaloula baleata, J. Polypedates leucomystax, K. Duttaphrynus melanostictus, L. Microhyla orientalis, M. Microhyla 

achatina 

 

 

 

 
 

Figure 3. Reptiles found in the Brantas River’s streams connection. A. Fowlea melanzostus (Death on Road), B. Xenochrophis 

trianguligerus, C. Ahaetulla prasina, D. Elapoides fusca, E. Trimeresurus insularis (FOR), F. Eutropis multifasciata, G. Cyrtodactylus 

sp., H. Gonocephalus kuhlii, I. Bronchocela jubata, J. Hemidactylus platyurus, K. Takydromus sexlineatus 

 

 

 

In addition, environmental changes affect the number of 

amphibian species populations. The habitat of Odorrana 

hosii, Microhyla orientalisand Wijayarana masonii is 

always associated with clear water rivers (Amin 2020). 

However, the habitat of Odorrana hosii has been polluted, 

resulting in a decline in its population. Yetti et al. (2011); 

Lusiana et al. (2020); Lusiana et al. (2020) reveal that the 

Brantas watershed has been polluted chemically, 
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biologically, and physically. The report by Wirosoedarmo 

et al. (2015) shows that Brantas river pollution index in 

2015 increased from 0.48 to 0.87. Chemical pollution can 

be caused by the disposal of detergent waste and results in 

a decrease in water acidity. According to Mattison (1993), 

a neutral pH value of 6.0-7.0 indicates a general range of 

pH that can be tolerated by aquatic biota, but some say it is 

in the range of 6.5-9.0 (Boyd 1982; EPA 1986). 

Habitat Leptobrachium hasseltii inhabits the floor litter 

of mountain forests and lowland rain forests, while 

Philautus aurifasciatus has habitats in trees not far from 

water locations (Amin 2020). The Brantas watershed area 

in the Regency area is more dominantly used as rice fields, 

dry land, and forests. While in urban areas (Kediri, Blitar, 

Malang, Batu, and Mojokerto), the dominant uses are rice 

fields, dry land, and non-agriculture (Wirosoedarmo et al. 

2015). The conversion of green open land into agricultural 

land causes both species to lose their natural habitat. 

According to GAA (2006), deforestation causes some 

amphibian species are experiencing declines in their 

habitats. However, based on the exploration carried out, 

many species, namely Odorrana hosii, Wijayarana 

masonii, Leptobrachium hasseltii, Microhyla orientalis, 

and Philautus aurifasciatus were found. This is because the 

three species have properties that are highly dependent on 

water and have good self-defense from predators 

(Qurniawan and Trijoko 2012).  

In conclusion, there were 12 species of amphibians and 

14 species of retile were found in Brantas River. Five 

species are of low-risk status with decreasing population in 

nature and two species is of vulnerable status. Species in 

the declining category are Odorrana hosii, Limnonectes 

microdiscus, Wijayarana masonii, Leptobrachium hasseltii, 

and Philautus aurifasciatus. Species in the vulnerable 

category are Microhyla orientalis and Gonocephalus kuhlii. 

The diversity index (H') of herpetofauna found in Brantas 

River was 1 < 2, 3959 < 3, with the criteria for the diversity 

index being moderate. The value of e is 0.74 > 0.6, which 

means high species uniformity. Specific richness has a 

value of 4.53 which means in the moderate category. The 

diversity index (H') of amphibian was 1 < 1.856 < 3, 

categorically moderate. The value of E was 0.747 > 0.6, 

categorically high species uniformity. Specific richness has 

a value of 2.043 which means the richness index is 

moderate. The diversity index of reptile was (H') 1 < 2.260 

< 3, categorically moderate. The value of E is 0.856 > 0.6, 

categorically high species uniformity. Specific wealth has a 

value of 3.376 which means that the richness index is 

moderate. The conservation status of the whole species is 

still at low risk and vulnerable, however, efforts must be 

made to start conservation efforts to preserve the entire 

biodiversity because each creature has its role in the 

balance of the ecosystem. 

ACKNOWLEDGEMENTS 

We thank the Universitas Negeri Malang, Indonesia for 

the PNBP research funding and all parties who get 

contributed to this research. 

REFERENCES 

Alford RA, Dixon PM, Pechmann JH. 2001. Ecology. Global amphibian 

population declines. Nature 412 (6846): 499-500. DOI: 

10.1038/35087658. 
Amarasinghe AAT, Putra CA, Henkanaththegedara SM, Dwiyahreni AA, 

Winarni NL, Sunaryo, Margules C, Supriatna J. 2021. Herpetofaunal 

diversity of West Bali National Park, Indonesia with identification of 
indicator species for long-term monitoring. Glob Ecol Conserv 28: 

e01638. DOI: 10.1016/j.gecco.2021.e01638. 

Amin B. 2020. Katak di Jawa Timur. Akademia Pustaka, Jakarta. 
[Indonesian] 

Bain RH, Hurley MM. 2011. A Biogeographic Synthesis of the 
Amphibians and Reptiles of Indocina. Bulletin of the American 

Museum of Natural History, USA. 

Bickford D, Howard SD, Sheridan J. 2010. Impacts of climate change on 
the amphibians and reptiles of Southeast Asia. Biodivers Conserv 19: 

1043-1062. DOI: 10.1007/s10531-010-9782-4. 

Blaustein AR, Belden LK, Olson DH, Green DM, Root TL, Kiesecker JM. 
2001. Amphibian breeding and climate change. Conserv Biol 15 (6): 

1804-1809. DOI: 10.1046/j.1523-1739.2001.00307.x. 

Blaustein AR. Walls SC, Bancroft BA, Lawler JJ, Searle CL, Gervasi SS. 
2010. Direct and indirect effects of climate change on amphibian 

populations. Diversity 2 (2): 281-313. DOI: 10.3390/d2020281. 

Boyd C. 1982. Water Quality Management for Pond Fish Culture. 
Elsevier Scientific Publishing Company, Netherlands. 

Cahyadi G, Arifin U. 2019. Potential and challenges on amphibians and 

reptiles research in West Java. Biodjati 4 (2): 149-162. DOI: 
10.15575/biodjati.v4i2.4820. 

Carey C, Alexander MA. 2003. Climate change and amphibian declines: 

is there a link?. Divers Distrib 9 (2): 111-121. DOI: 10.1046/j.1472-
4642.2003.00011.x. 

CITES. 2021. CITES Appendices I, II, and III. In Convention on 

International Trade in Endangered Species of Wild Fauna and Flora: 
UNES. http://www.ncbi.nlm.nih.gov/pubmed/19547689. 

Clores MA, Bautista JB, Fernandez JB, Cuesta MA, Brown RM. 2021. 

Diversity and distribution of amphibians and reptiles in the Caramoan 
Island Group, Maqueda Channel, Southern Luzon, Philippines. J 

Asia-Pac Biol 14 (1): 1-14. DOI: 10.1016/j.japb.2020.11.005. 

Corn PS. 2005. Climate change and amphibians. Anim Biol Conserv 28 
(1): 59-67. 

Davies T, Cadotte M. 2011. Quantifying biodiversity: Does it matter what 

we measure?. In: Zachos F, Habel J (eds). Biodiversity Hotspots. 
Springer, Berlin. 

Deanna HO. 2011. Bridging Science and Management of Amphibians and 

Reptiles: Bridging Science and Management of Amphibians and 
Reptiles: Climate Change. US Forest Service, Pacific Northwest 

Research Station, Corvallis.  

Dervo BK, Bærum KM, Skurdal J, Museth J. 2016. Effects of temperature 
and precipitation on breeding migrations of amphibian species in 

Southeastern Norway. Scientifica 2016: 3174316. DOI: 

10.1155/2016/3174316. 
Dharma AP, Meitiyani M. 2019. Inventarisasi amfibi Resort Cisarua 

Taman Nasional Gunung Gede Pangrango berdasarkan musim yang 

berbeda. Biosilampari 2: 1-5. DOI: 10.31540/biosilampari.v2i1.585. 
Diesmos A, Watters J, Huron N, Davis D, Alcala A, Crombie R, Afuang 

L, Gee-Das G, Sison R, Sanguila M. 2015. Amphibians of the 

Philippines, part I: Checklist of the species. Proc Calif Acad Sci 
Fourth Ser 62 (20): 457-539. 

EPA. 1986. EPA (Enviromental Protection Agency) of USA: Quality 

Criteria for Water. United States Publications Agency, USA. 
Frost DR. 2021. Amphibian Species of the World: An Online Reference. 

Version 6.1 (Date of access). American Museum of Natural History, 

USA. 
GAA. 2006. Global Amphibian Assessment (GAA). DOI: 

10.5860/choice.44-2119. 
Gardner T. 2001. Declining amphibian populations - A global 

phenomenon? An Australian perspective. Anim Biodivers Conserv 12 

(2): 24-44.  
Gojo-Cruz PHP, Afuang LE, Gonzalez JCT, Gruezo WSM. 2019. 

Distribution and diversity patterns of herpetofauna in the 

Pantabangan-Carranglan Watershed, Nueva Ecija, Caraballo 

Mountain Range, Philippines. Biodivers Data J 7: e31638. DOI: 

10.3897/BDJ.7.e31638. 

https://www.neliti.com/journals/jurnal-biosilampari


ROHMAN et al. – Exploration of herpetofauna diversity at Brantas River 

 

1481 

Gordon JE, Newton AC. 2006. Efficient floristic inventory for the 

assessment of tropical tree diversity: A comparative test of four 

alternative approaches. For Ecol Manag 237 (1-3): 564-573. DOI: 
10.1016/j.foreco.2006.10.002. 

Hansen AJ, Neilson RP, Dale VH, Flather CH, Iverson LR, Currie DJ, 

Shafer S, Cook R, Bartlein PJ. 2001. Global change in forests: 
Responses of species, communities, and biomes: Interactions between 

climate change and land use are projected to cause large shifts in 

biodiversity. BioScience 51 (9): 765-779. DOI: 10.1641/0006-
3568(2001)051[0765:GCIFRO]2.0.CO;2. 

IPCC. 2007. Contribution of Working Group II to the Fourth Assessment 

Report of the Intergovernmental Panel on Climate Change Summary 
for Policymakers. In: IPCC (eds). Assessment Report of the 

Intergovernmental Panel on Climate Change. Intergovernmental 

Panel on Climate Change, Switzerland. 
Irwanto R, Lingga R, Pratama R, Ifafah SA. 2019. Identifikasi jenis-jenis 

herpetofauna di Taman Wisata Alam Gunung Permisan, Bangka 

Selatan, Provinsi Kepulauan Bangka Belitung. Pendipa 3 (2): 106-
113. DOI: 10.33369/pendipa.v3i2.7707. 

IUCN Red List Committee. 2013. The IUCN Red List of Threatened 

SpeciesTM: Strategic Plan 2013 - 2020. Version 1.0. The IUCN Red 
List of Threatened Species, 20. 

http://cmsdocs.s3.amazonaws.com/IUCN_Red_List_Brochure_2014_LO

W.PDF. 
Krebs CJ. 1985. Ecology Experimental Analysis of Distribution 

Abudance. Harper and Row Publisher, Philadelphia. 

Kreft H, Köster N, Küper W, Nieder J, Barthlott W. 2004. Diversity and 
biogeography of vascular epiphytes in Western Amazonia, Yasuní, 

Ecuador. J Biogeogr 31: 1463-1476. DOI: 10.1111/j.1365-

2699.2004.01083.x. 
Leo S, Suherman M, Permatasari A, Suganda D, Winarni NL. 2020. 

Herpetofauna diversity in Zamrud National Park, Indonesia: Baseline 

checklist for a Sumatra peat swamp forest ecosystem. Amphib Reptile 
Conserv 14 (2): e249. 

Lopez-Alcaide S, Macip-Rios R. 2011. Effects of climate change in 

amphibians and reptiles. In: Grillo O, Venora G (eds). Biodiversity 

Loss in a Changing Planet. InTechOpen, London. 

Lusiana N, Sulianto AA, Devianto LA, Sabina S. 2020. Penentuan indeks 
pencemaran air dan daya tampung beban pencemaran menggunakan 

software QUAL2Kw (Studi kasus Sungai Brantas Kota Malang). 

Jurnal Wilayah Lingkungan 8 (2): 161-176. DOI: 
10.14710/jwl.8.2.161-176. [Indonesian] 

Lusiana N, Widiatmono BR, Luthfiyana H. 2020. Beban pencemaran 

BOD dan karakteristik oksigen terlarut di Sungai Brantas Kota 
Malang. Jurnal Ilmu Lingkungan 18 (2): 354-366. DOI: 

10.14710/jil.18.2.354-366. [Indonesian] 

Marchese C. 2015. Biodiversity hotspots: A shortcut for a more 
complicated concept. Glob Ecol Conserv 3: 297-309. DOI: 

10.1016/j.gecco.2014.12.008. 

Mattison C. 1993. Keeping and Breeding Amphibian. Blandford Pr, 
England. 

McCarty JP. 2001. Ecological consequences of climate change. Conserv 

Biol 15 (2): 285-294. DOI: 10.1201/b11179-20. 
Milto KD, Lukin YA. 2020. A revised herpetofauna of Ujung Kulon 

National Park, West Java, Indonesia. Rus J Herpetol 27 (6): 353-368. 

DOI: 10.30906/1026-2296-2020-27-6-353-368. 
Munisamy B, Kamaruddin KN, Kulaimi AM, Mohamed KA, Ithnin H, 

Rovie-ryan JJ, Topani R, Manickam S. 2020. A revised and updated 

checklist of herpetofauna of Tasek Bera RAMSAR site, Pahang, 
Malaysia. J Wildl Parks 35: 93-103. 

Noberio D, Setiawan A, Setiawan D. 2015. Inventory of herpetofauna in 

regional germplasm preservation in pulp and paper industry Ogan 
Komering Ilir Regency South Sumatra. Biovalentia 1 (1): 52-61. DOI: 

10.24233/biov.1.1.2015.20. 

Nurhayat D, Iyai DA, Saragih D, Runtuboi Y, Burwos H, Widayati I, 
Pakage S, Wambrauw H. 2020. Herpetofauna pada habitat hutan batu 

gamping di Manokwari, Papua Barat. Biosilampari 3 (1): 20-28. DOI: 

10.31540/biosilampari.v3i1.945. 

Olson D, Saenz D. 2013. Climate Change and Amphibians. U.S 
Department of Agriculture, Forest Service, Climate Change Resource 

Center. www.fs.usda.gov/ccrc/topics/wildlife/amphibians/. 

Onn CK, Ahmad N. 2021. Patterns and progress of Peninsular Malaysia’s 
amphibian research in the 21st Century (2000-2020). bioRxiv 1-22. 

DOI: 10.1101/2021.05.17.444585. 

Parmesan C, Yohe G. 2003. A globally coherent fingerprint of climate 
change impacts across natural systems. Nature 421 (6918): 37-42. 

DOI: 10.1038/nature01286. 

Qurniawan TF, Trijoko. 2012. Species composition of amphibian in 
Gunungkelir Stream, Jatimulyo Village, Kulon Progo. Jurnal 

Teknosains 2 (1): 55-63. DOI: 10.22146/teknosains.5988. 

Riyanto A, Bogoriense MZ, Mumpuni M. 2015. Herpetofauna di Taman 
Nasional Bali Barat. Prosiding Seminar Nasional Biologi-IPA 2013. 

Surabaya, 19 Januari 2013. 

Riyanto A, Rahmadi C. 2021. Amphibian and reptile diversity of Peleng 
Island, Banggai Kepulauan, Central Sulawesi, Indonesia. 

Biodiversitas 22 (5): 2930-2939. DOI: 10.13057/biodiv/d220558. 

Seneviratne SI, Nicholls D, Easterling CM, Goodess S. 2012. Changes in 
climate extremes and their impacts on the natural physical 

environment. In: Field CB, Barros V, Stocker TF, Qin D, Dokken DJ, 

Ebi KL, Mastrandrea MD, Mach KJ, Plattner GK, Allen SK, Tignor 
M, Midgley PM (eds). Managing the Risks of Extreme Events and 

Disasters to Advance Climate Change Adaptation. A Special Report 

of Working Groups I and II of the Intergovernmental Panel on 
Climate Change (IPCC). Cambridge University Press, Cambridge, 

UK, and New York, USA. 

Shahrudin S, Jaafar IH, Rahim NDA, Akil MA. 2011. An annotated 
checklist of the herpetofauna of Beris Valley, Kedah, Malaysia. Trop 

Life Sci Res 22 (1): 13-24. 

Sutarno, Setyawan AD. 2015. Biodiversitas Indonesia: Penurunan dan 
upaya pengelolaan untuk menjamin kemandirian bangsa. Pros Sem 

Nas Masy Biodiv Indon 1 (1): 1-13. DOI: 

10.13057/psnmbi/m010101. 

Torres-Miranda A, Luna-Vega I, Oyama K. 2011. Conservation 

biogeography of red oaks (Quercus, section Lobatae) in Mexico and 
Central America. Am J Bot 98 (2): 290-305. DOI: 10.3732/ajb.1000218. 

Uetz P, Freed P, Aguilar R, Hošek J. 2021. The Reptile Database. 

http://www.reptile-database.org. 
UNEP WCMC. 2014. Megadiverse Countries. Areas of Biodiversity 

Importance, 1. http://www.biodiversitya-z.org/content/megadiverse-

countries. 
von Rintelen K, Arida E, Häuser C. 2017. A review of biodiversity-related 

issues and challenges in megadiverse Indonesia and other Southeast 

Asian countries. Res Ideas Outcomes 3: e20860. DOI: 
10.3897/rio.3.e20860. 

Walther GR, Post E, Convey P, Menzel A, Parmesan C, Beebee TJC, 

Fromentin JM, Hoegh-Guldberg O, Bairlein F. 2002. Ecological 
responses to recent climate change. Nature 416 (6879): 389-395. 

DOI: 10.1038/416389a. 

Wilhm JL, Doris T. 1986. Biological parameter for water quality criteria. 
BioScience 18 (6): 477-481 DOI: 10.2307/1294272. 

Wirosoedarmo R, Tunggul A, Zulfikar F. 2015. Analisis perubahan tata 

guna lahan dan pengaruhnya terhadap pencemaran di Brantas Hulu, 
Kota Batu, Jawa Timur. Jurnal Sumberdaya Alam Dan Lingkungan 3 

(1): 33-39. [Indonesian] 

Yetti E, Soedharma D, Haryadi S. 2011. Evaluasi kualitas air sungai-
sungai di kawasan DAS Brantas Hulu Malang dalam kaitannya 

dengan tata guna lahan dan aktivitas masyarakat di sekitarnya. J 

Environ Manag 1 (1): 1-10. DOI: 10.19081/jpsl.2011.1.1.10. [Indonesian] 
Zachos J, Pagani M, Sloan L, Thomas E, Billups K. 2001. Trends, 

rhythms, and aberrations in global climate 65 Ma to present. Sci 292 

(5517): 686-693. DOI: 10.1126/science.1059412. 

 


