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Abstract.  Maulidi  A,  Purnaningsih T,  Maulina A,  Gunawan YE,  Rizki  M.  2020.  Short  Communication:  Herpetofauna diversity at
University of Palangka Raya, Indonesia. Biodiversitas 21:  4509-4514. Research on herpetofauna at the University of Palangka Raya
(UPR) is vital as there has been no official data so far and remains to be anecdotal evidence from various members of the university. The
present study aimed to analyze and report the herpetofauna diversity on the Tunjung Nyaho Campus. It was conducted between October
2019 and November 2019. Herpetofauna data were collected using the Visual Encounter Survey (VES) method. Diurnal and nocturnal
surveys  were  carried  out  between  07:00-10:00  and  19:00-22:00,  respectively.  The  results  showed that  as  many as  12  species  of
herpetofauna  were  present,  including  six  species  of  reptiles  from six  families  and  six  species  of  amphibians  from four  families.
Comparative diversity analyses of these species, unburned, post-burnt, and around building, indicated that the unburned area had a
relatively high diversity (2.06) compared to the other two (0.86 and 0.88,  respectively).  However,  the evenness index (E) for the
herpetofauna community in all three locations was > 0.70. The resulting species list from this study consisted of two species with
threatened statuses under the IUCN Red List, i.e., Ophiophagus hannah (VU), and Cuora amboinensis (EN).
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INTRODUCTION

Research  related  to  the  diversity  of  herpetofauna
(amphibians and reptiles) has been carried out on several
campuses  in  Indonesia,  including  Sriwijaya  University
(Saptalisa et al. 2015), Sam Ratulangi University (Lindo et
al. 2019), Yogyakarta State University  (Adhiaramanti and
Sukiya  2016),  and  Semarang  State  University
(Rahayuningsih and Abdullah 2012). Besides, biodiversity
studies have been carried out on campuses in several other
countries such as Dodoma University, Tanzania  (Vats and
Safari 2014), Barkatullah University, India (Manhas 2016),
Universiti  Malaysia  Terengganu  Campus  (Badli-Sham et
al.  2019).  These  studies  indicated  that  universities  could
play  an  essential  role  in  recording  and  maintaining  the
diversity  of  herpetofauna  in  several  areas,  as  well  as
contributing to the biodiversity data and species lists and
occurrences in the region. 

As most biodiversity surveys and research are carried
out  in  natural  habitats,  similar  work  carried  out  on
university  campuses  could  shed  light  on  herpetofauna
presence  in  anthropogenically  modified  and  urban  areas.
Land  modifications  and  urbanization  also  contribute  to
different responses and adaptive strategies of herpetofauna
in  a  given  area.  It  can  also  impact  the  numbers  or  the
species  present  in  such  regions,  potentially  indicating
environmental health (Janiawati et al. 2015; Janiawati et al.
2016;  Samitra and Rozi  2020).  For instance,  a  study by

Andrews et al. (2008) showed that the presence of roads in
a  specific  habitat  could  lead  to  a  decrease  in  reptile
abundance in the area.

University of Palangka Raya (UPR) is a government-
supported university  in Central  Kalimantan,  Indonesia.  It
has  an  area  of  about  5,350  ha  divided  into  three  areas,
namely the Tunjung Nyaho Campus (300 hectares), Kartini
Campus (50 ha), and the Research and Education Forest in
Hampangen (5,000 ha). The Tunjung Nyaho campus has a
green campus as ± 5% of the land is used for academic,
research,  student  affairs,  and  about  ± 95% area  is  green
space. Recently, UPR established a five-year plan (2020-
2024) to  develop the university  in becoming the leading
research-based institution in the province. In support of that
plan,  construction  of  the  Center  for  Science  and
Technology  Development  and  Peat  Innovation  began  in
January 2020. The structure of the new UPR building has
considered  the  balance  of  land  use  to  prevent
environmental damage in improving campus facilities and
infrastructure. Therefore, necessary data on the existence of
biodiversity on campus is needed to inform the direction of
management policies and conservation priorities around the
UPR campus and maintain a green campus.

Information regarding the diversity of herpetofauna on
the Tunjung Nyaho campus has never been reported. This
study  aimed  to  analyze  and  report  the  variety  of
herpetofauna on the campus, taking into account different
land uses and habitat types on the campus. The results of this
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study are expected to provide input for better environmental
management around the university land area.

MATERIALS AND METHODS

Study area
The  study  was  conducted  at  the  Tunjung  Nyaho

campus,  UPR, Central  Kalimantan,  Indonesia (Figure 1).
The area was divided into three sites based on the habitat
types:  (i)  post  burned area;  (ii)  around the building; (iii)
unburned area (Figure 2). The post-burn area refers to the
area of the university campus that was affected by severe
fires  in August  2019. The around buildings are areas  on
campus  with  many  university  buildings,  and  the  unburn
area refers to a secondary forest that is mostly dominated
by  Cratoxylum  glaucum,  Combretocarpus  rotundatus,
Melaleuca cajuputi, and Acacia mangium.

Data collection
Data were collected in October-November 2019 using

the Visual Encounter Survey (VES) method with a time-
constrained  search (Doan  2003).  The  VES  method  was

used  to  capture  species  of  animals  based  on  direct
encounters  on  a  transect  in  both  terrestrial  and  aquatic
areas. Data collection, at each sampling location, was done
twice, between 07:00-10:00 (to find diurnal herpetofauna)
and  19:00-22:00  (for  nocturnal  herpetofauna).  Abiotic
factors measured in this study were temperature, water pH,
and soil pH. A team of seven people conducted the surveys,
and  three  repeated  surveys  were  conducted  at  each
location.  Herpetofauna  was  identified  using  specialized
field guides (Inger et al. 2017; Stuebing et al. 2014). Some
of  the  species  found  during  nocturnal  surveys  were
captured  and taken to  the laboratory to be photographed
during  daylight  hours.  After  taking  photos,  the  samples
were  released  back  at  the  same  site  (where  they  were
captured).  All  species  of  herpetofauna  were  checked
against  the  International  Union  for  the  Conservation  of
Nature  (IUCN)  Red  List  to  obtain  their  current
conservation status.

Data analysis
The Shannon-Wiener Index (H’) (Krebs 1978) was used

to analyze the data and identify the species diversity index.
The evenness  Index  (E)  was calculated  to  determine the
degree of evenness of species at the study site.

Figure 1. Research area in University of Palangka Raya, Central Kalimantan, Indonesia
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Figure 2. Habitat type at three observation sites, University of Palangka Raya, Central Kalimantan, Indonesia: A. Burned area, B.
Around building, C. Unburned area

RESULTS AND DISCUSSION

During  the  survey,  12  species  of  herpetofauna  were
found,  consisting of six reptile  species  from six families
and six amphibian species  from four  families  (Table  1).
Photographs of a selection of these species are shown in
Figure 3. Of these species, one is currently categorized as
vulnerable by the IUCN, Ophiophagus hannah, and one as
endangered, Cuora amboinensis.

The highest number of species occurred in the unburned
area (10). The other two locations had only three species
each (Table 1). Only the frog (Fejervarya carnivora) was

found at  all  three  locations.  Two species  were  found in
both  the  unburned  area  and  the  post-burnt  area,  namely
Hylarana  erythraea and  Polypedates  leucomystax.  The
most  significant  number  of  individual  reptiles  and
individuals  were  found  in  the  post-burnt  area  (55
individuals),  followed  by  unburnt  area  (as  many  as  30
individuals) and residential  locations or  around buildings
(19 individuals). A large number of individuals in the post-
burnt area is likely related to the presence of a human-made
canal, serving as a water source in the event of a wildfire.
The presence  of  this  water  source  probably  explains  the
high numbers of  F. cancrivora and  H. erythraea captured
at this location.

Table 1. List of herpetofauna found at the University of Palangka Raya, Central Kalimantan, Indonesia

Family Spesies Common name IUCN
Location

Post-burned
area

Around
building

Unburned
area

Ranidae Hylarana erythraea Common Green Frog LC 18 5
Pulchrana baramica Baram River Frog LC 6

Dicroglossidae Fejervarya cancrivora Crab-eating Frog LC 33 12 6
Rhacophoridae Polypedates leucomystax Common Tree Frog LC 4 5
Bufonidae Duttaphrynus melanostictus Southeast Asian Toad LC 5

Ingerophrynus biporcatus Crested Frog LC 2
Scincidae Eutropis multifasciata Common Mabuya LC 2
Geoemydidae Cuora amboinensis Southeast Asian Box Turtle EN 1
Elapidae Ophiophagus hannah King Cobra VU 1
Colubridae Dendrelaphis pictus Painted Bronzeback - 2
Pareidae Pareas carinatus Keeled Slug-eating Snake LC 1
Natricidae Xenochrophis trianguligerus Red-sided Keelback Water Snake LC 1
Total 12 Species 55 19 30
Note: LC: Least Concern; VU: Vulnerable; EN: Endangered

4511



 BIODIVERSITAS 21 (10): 4509-4514, October 2020

A B C D

E F G H

I J

Figure 3. Examples of reptiles and amphibians in University of Palangka Raya, Central Kalimantan, Indonesia: A. Hylarana erythraea,
B. Pulchrana  baramica,  C. Fejervarya  cancrivora,  D.  Duttaphrynus  melanostictus,  E. Ingerophrynus  biporcatus,  F.  Eutrophis
multifasciata, G. Cuora amboinensis, H. Ophiophagus hannah, I. Dendrelaphis pictus, and J. Pareas carinatus

Table 2. Diversity and evenness index of Herpetofauna species at
University of Palangka Raya 

Locations name
Total of

individuals
Diversity
index (H’)

Evenness
index (E)

Post-burned area 55 0.86 0.79
Around building 19 0.88 0.80
Unburned area 30 2.06 0.89

The herpetofauna diversity in this study was quite large
compared with herpetofauna research on other campuses.
At  Sam Ratulangi  University,  six  species  of  amphibians
from  the  family  Bufonidae  were  reported  (Lindo  et  al.
2019) and  Yogyakarta  State  University  had  four
amphibians species from four families of the order Anura
(Adhiaramanti  and Sukiya  2016).  The present  study  had
fewer species of herpetofauna than that at Semarang State
University,  where  20  species  were  consisting  of  nine
amphibian  species  from  four  families,  and  11  reptile
species  from five  families (Rahayuningsih  and  Abdullah
2012). These differences in the number of species are likely
due to  differences  in  the  habitats,  length  of  observation,
and the number of observers (surveyors) in the field. The

species  in  this  study  are  still  relatively  small  when
compared  to  the  number  of  species  found in the nearby
Sebangau National Park, where 11 amphibian species from
five families and 46 reptile species from 15 families have
been recorded (Husson et al. 2018). These results showed
that  anthropogenic  factors,  modifications,  and  land-use
changes impacted the herpetofauna diversity on campus.

The effect of land-use change
Herpetofauna diversity at University of Palangka Raya

can  be  seen  in  Table  2.  Based  on  these  results,  the
unburned area has a relatively high diversity compared to
the post-burnt area and the area around buildings.

The species  evenness  index  (E)  varied  across  habitat
types: the lowest value (0.79) was found in the post-burnt
area, followed closely by the area around buildings (0.80).
The highest value was observed in the unburnt area (0.89).
Environmental factors such as water pH ranged from 3.26-
4.51 in the unburned area,  while it  was 5.03-5.08 in the
area  around  infrastructure,  and  4.47-4.79  in  the  burned
area. Soil pH was 6.80-7.00 in the unburned area, 6.4-6.6 in
areas around buildings, and 6.2-6.4 in the post-burnt area.
The surface water pH in the unburn area was more acidic
than  the  other  two  locations.  The  presence  of  good
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vegetation cover and minimum anthropogenic interference
in the unburn area may potentially contribute to it being a
relatively suitable area for herpetofauna. However, the high
pH at this location may affect the number of species. Day
temperatures ranged from 28˚C-31˚C. The temperature was
cooled at night and ranged from 24˚C-26˚C. 

This research showed that disturbances such as forest
fires  and  anthropogenic  activities  result  in  low
herpetofauna diversity, where common species such as  F.
cancrivora were  more  abundant  in  such  affected  areas.
Land changes  can  play an  essential  role  in  herpetofauna
presence and diversity. Reptile relative abundance tends to
decrease with an increase in the level of modification and
water  sources  and  vegetation  cover  positively  correlated
with the reptile community (Janiawati et al. 2016)

Another  important  finding  of  this  study  was  the
vulnerable species,  Ophiophagus hannah, and endangered
species,  C.  amboinensis,  which  were  found  in  the
secondary  forest  habitat  area  (unburn  area).  Besides,  O.
hannah is a venomous snake that can cause neurotoxicity.
This finding also contributes to university health and safety
protocols,  where  people  around  the  campus  need  to  be
vigilant,  especially  around  areas  with  vegetation  cover.
However,  there have been no reports of venomous snake
bites in the campus area. Besides, the finding is interesting
as  this  species  is  widely  distributed  in  Indonesia.  It  can
encourage  further  studies  of  the  species  in  possible
speciation as it was identified in Thailand (Suntrarachun et
al.  2014) and  specific  antivenom-related  research  on  O.
hannah as  geographic  differences  which  can  affect  the
potency of the different anti-venoms used in treatment (Tan
et al. 2020).

 Concerning the conservation status of species found in
the survey  areas,  Cuora amboinensis was categorized  as
vulnerable  by the  IUCN Red List  in  2000.  However,  in
2020, the status of the species was changed to endangered
species (Cota et al. 2020). Cuora amboinensis can be found
in  natural  and  artificial  habitats  (Diesmos  et  al.  2008),
making it possible to find the species in the campus area.
Reports from people on campus indicated that this species
was  frequently  seen  here.  In  Central  Kalimantan,  C.
amboinensis is consumed by local communities  (Fauzi et
al.  2020).  In  contrary  to  its  status,  this  species  is  not
protected under wildlife laws in Indonesia. Also, Indonesia
is  a  major  supplier  of  both  living  individuals  and  the
carapace  of  these  species,  thus,  requiring  attention  and
monitoring of the illegal and legal trade (Fauzi et al. 2020)
as well as the protection of this species in areas present.

The  results  suggested  that  further  construction  and
changes in land cover will have to take into account  the
diversity of herpetofauna and the natural areas inhabited by
sensitive and vulnerable species  to safeguard  and sustain
the  existing  species  and  maintain  the  status  of  a  green
campus.  At  Sriwijaya  University,  there  are  also  similar
disturbances,  such  as  burning  grasslands,  destroying
habitats, and cutting large trees (Saptalisa et al. 2015). It is
essential to take notice of threats to these species and their
habitats such as random land clearing for infrastructure and
land fires that the university suffered from in the past. The
campus should prioritize this aspect as species are likely to

be more disturbed if there are widespread land fires or land
clearing of the existing green spaces. 

 Information  on  the  presence  of  herpetofauna  at  the
UPR can be an indicator  of damage to an ecosystem, as
these species are sensitive to land-use changes and other
ecological disturbances (Burlibaşa and Gavrilacaron 2011;
Priambodo  et  al.  2019;  Stuart  et  al.  2004).  Apart  from
being an environmental indicator, amphibians and reptiles
also  have  an  important  role  in  the  food  web  both  as
predators and prey (Howell 2002). 

Another threat to herpetofauna on the Tunjung Nyaho
Campus of University of Palangka Raya is the killing of
snakes that are not necessarily venomous (e.g., the killing
of  Dendrelaphis  pictus outside the observation schedule)
due to fear of being bitten. This condition also happened in
India  at  Orissa  University,  where  venomous  and  non-
venomous snakes were killed when found  (Boruah 2017).
One primary reason is that people are unable to distinguish
between  venomous  and  non-venomous  snakes,  therefore
resulting in their death  (Vats and Safari  2014). Based on
preliminary information, such as in this study, data can be
used  to  create  on-campus  activities  and  workshops
focusing  on  how  to  distinguish  venomous  from  non-
venomous snakes. Also, the role of snakes in the balance of
the ecosystem needs  to  be  explained  to  build awareness
among people on campus.  Involving the student body in
understanding the threats and importance of herpetofauna
can  also  help  in  creating  more  interest  in  herpetofauna
conservation  and  increase  involvement  in  creating
awareness  and  participation  in  conservation-related
activities  within  and  outside  the  campus.  Through  this
baseline data of herpetofauna, it is hoped that stakeholders
of  UPR  can  collaborate  to  preserve  herpetofauna  on
campus. It is hoped that this study can be the first among
more  campus-based  biodiversity  surveys  in  the  future  to
encourage the university management to provide land for
ex-situ  conservation  work  on  campus,  especially  for  the
endangered C. amboinensis.

In  conclusion  through  this  research,  12  herpetofauna
species  were  recorded  on  the  Tunjung  Nyaho  campus,
including six species of reptiles from six families and six
species  of  amphibians  from  four  families.  Vulnerable
species such as O. hannah and Endangered species such as
C. amboinensis were  discovered  during  research  in
unburned secondary forests. Among the three locations, the
highest  level  of  herpetofauna  diversity  was  observed  in
unburnt secondary forests  (H': 2.06),  and post-burnt  land
had  the  lowest  diversity  (H':  0.86).  Also,  the  unburned
secondary  forest  had  the  highest  level  of  evenness
(evenness index 0.89), and post-burnt land had the lowest
evenness (evenness index 0.79). Knowing the diversity of
herpetofauna, it is hoped that stakeholders at University of
Palangka  Raya, Central  Kalimantan,  Indonesia can
collaborate to preserve the site’s herpetofauna.
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