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Abstract. The islands of Komodo National Park in the Wallacea region are the habitats of Komodo dragon 
(Varanus komodoensis). Although the Wallacea islands have lower species richness compared to the other 
large islands in Indonesia, they are rich in endemics, and the occurrence of invasive species would therefore 
threatened the ecological, economic and social balance of the regions. Several papers have hinted at the 
possibility of the invasion of Komodo National Parks by Asian toads, a situation which would potentially 
affect the survival of the Komodo dragon. To detect the presence of the invansive toad Duttaphrynus 
melanostictus in Komodo National Park and its surroundings areas we carried out an amphibian survey 
using a Visual Encounter Survey method during February to April 2018. The surveyed location consisted of 
two main islands within Komodo National Park (Rinca island and Komodo island), Flores island (Labuan 
Bajo and Cumbi village) and Sumbawa island (Sape). Two species of amphibians were found in Komodo 
National Park (Rinca island and Komodo island), while seven species of amphibians were found across all 
four locations. No D. melanostictus toads were found in Flores (including in Komodo National Park), 
however the toad was found to be abundant in Sape (Sumbawa island). 

1 Introduction  
One of the threats to the existence of endemic species is 
the presence of invasive species. This has become a 
global problem because of its impact on ecosystems and 
the high costs to mitigate the negative impacts [1-3]. The 
Asian common toad (Duttaphrynus melanostictus) is a 
widely distributed toad in Asia. The species occurs in 
Indonesia, mostly in Sundaland but has been known to 
have invaded the Wallacea region over the last 50 years 
as a result of human activities [4]. Duttaphrynus 
melanostictus belongs to the Bufonidae, which many 
members of this family have paratoid glands that secrete 
toxic substance to predators such as birds, lizards, 
crocodiles, snakes and mammals [5]. One of the notable 
species of this family is the cane toad Rhinella marina, 
which in Australia has caused the death of freshwater 
crocodiles (Crocodylus johnstoni) and significant 
population decline in Varanus mertensi [6].   

The spread of D. melanostictus from Java to Bali had 
been reported by the end of 1950’s [7], and reports of 
many sightings showed that the species had later spread 
to other neighbouring islands [8]. There is no known 
impact of this species on the endemic species in 
Indonesia, however, there is a concern about the impact 
of the toad elsewhere, for example into Madagascar [9]. 
There is a concern that the toad might become invasive 

in the Komodo National Park and potentially cause 
negative impacts on the population of Komodo dragon 
Varanus komodoensis [4]. Komodo National Park 
consist of five main islands (Komodo, Rinca, Nusa 
Kode, Gili Motang and Padar) and 126 smaller islands. 
Those five main islands are the home of the famous 
Komodo dragon V. komodoensis. The possible existence 
of D. melanostictus in Komodo National Park therefore 
needs to be investigated as a basis for the management of 
the park, with a view to minimising the possible impacts 
of the toad on conservation of the Komodo dragon. This 
paper reports a survey of amphibian species richness in 
Komodo National Park and its surrounding area (Sape on 
Sumbawa island and Labuan Bajo and Cumbi village on 
Flores island) with the aim to detecting the presence of 
the Asian common toad D. melanostictus in the area. 

2 Methods 
Data were collected at nine locations across four islands: 
Sumbawa island (Sape), Komodo island (Komodo 
village, Loh Liang, and Loh Wau), Rinca island (Rinca 
village, Loh Buaya and Loh Baru) and Flores island 
(Labuan Bajo and Cumbi Village). The chosen locations 
encompass residential and forested areas, since D. 
melanostictus is mostly found in human habitats such as 
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settlements, gardens, plantations and ditches [10]. The 
survey area was mainly valleys with elevations of 
between 2 and 270 m, which were mostly dry and arid. 
The rainy season usually only occurs from January to 
March [11]. In Komodo, freshwater sources were present 
in Komodo village and Loh Wau from the streams that 
flows throughout the year while in Loh Liang there were 
no permanent water sources and the stream there only 
flows during the rainy season. All locations in Rinca 
have water all year round. Labuan Bajo and Cumbi 
village (Flores island) are also considered dry, however 
they are relatively wetter than Komodo National Park 
and water sources are plentiful and flows throughout the 
years. Similarly, Sape in the eastern part of Sumbawa is 
comparatively wet, with water that flows all year round. 
Sape and Labuan Bajo are the main entry points to enter 
Komodo National Park. 

Data were collected at the end of the rainy season, 
during February to April 2018. We concentrated the 
survey on areas within a maximum range of 100 m from 
water sources to ensure that we were able to observe 
amphibians. Visual encounter survey method [12] were 
carried out by two or three surveyors randomly walking 
through the selected habitat. We actively searched the 
areas at night (19:00-21:00 Eastern Indonesian Time), 
looking at the forest floor, leaf litter, fallen logs, water 
bodies, and surrounding vegetation. Total effort during 
the research was 654 man-hours. The occurrence of a 
species was determined by the finding of both its adult 
and juvenile forms. 

We recorded locations, species, date of capture, sex 
(if possible), microhabitat, behaviour of each individual, 
substrates, and also measurements of environmental 
conditions (water, air and substrate temperatures, and 
humidity) at the time of capture. Habitat characteristic 
are noted. Frogs were released after examination at the 
point of capture, except for a small number that were 
caught and preserved with 90% alcohol as voucher 
specimens, especially for species which had not been 
identified. Voucher specimens are stored at Museum 
Zoologicum Bogoriense. Nomenclature follows reptile 
database [13] and amphibian database from American 
Museum Natural History (AMNH) [8]. 

We measured body size (snout vent length or SVL) 
and only reported the result for the most abundant 
species.  D. melanostictus found during field work were 
measured and weighed and grouped into adolescent, 
male and female categories [14]. We checked specimens 
at Museum Zoologicum Bogoriense Cibinong to record 
the distribution of D. melanostictus in Nusa Tenggara 
(Lesser Sunda) and the existence of the Asian toad (D. 
melanostictus) was mapped using ArcGIS 10.5 based on 
the results of research and literature studies.  

3 Result and Discussions 
We recorded seven species of amphibians from four 
families, but only found two species of amphibians in 
Komodo National Park: Fejervarya cancrivora and 
Kaloula baleata (Table 1). A report from Auffenberg 
[16] showed that amphibian communities in Komodo 

island were very scarce, listing only two species: O. 
jeffersoniana and Kaloula baleata. Auffenberg’s records 
were based of almost three years of fieldwork during the 
periods of 1969-1970, 1971 and 1973 which included 
both rain and dry seasons, thus increasing the 
opportunity of identifying more species. There is no 
existing report on amphibian on the island of Rinca and 
Padar. The low amphibian richness in these islands is 
understandable due to the fact that the islands of 
Komodo National Park are mostly small and dry. Based 
on the biogeographic theory of MacArthur & Wilson 
[15], the number of species on an island is influenced by 
the size of the island and the distance to the mainland, 
aspect which affect both rate of extinction and 
immigration. This theory suggests that Flores and 
Sumbawa, which are large (main) islands, should have 
greater species diversity than Rinca and Komodo islands, 
and this is confirmed by the result of this study. 

Table 1. Relative abundance (individual/man-hours) of 
amphibian at Komodo National Park and its surrounding areas 

based on islands 

Auffenberg [16] noted that O. jeffersoniana was 
found in moist upland forest areas while K. baleata was 
found in drier savannah areas. Despite effort to find O. 
jeffersoniana in the wet region of the forested area of 
Komodo (Loh Wau) we did not find any specimens. The 
typical locality of this frog on Komodo Island is in the 
upper elevation (600 m) [17], however the single 
specimen identified by Auffenberg was found in low 
land (below 100m) similar to our survey location. It is 
possible that O. jeffersoniana might have disappeared 
from Komodo as there are no reported sightings of this 
species after Auffenberg [16], or it may still persist in 
upper elevations which has not been visited since 
Auffenberg’s study 50 years ago. The finding of K. 
baleata in Komodo village (on Komodo island) and also 
in Loh Buaya and Loh Baru (Rinca island) shows that 
this frog is able to exist in these areas. 

The other amphibian found in Komodo National Park 
was Fejervarya cancrivora which we found in 
abundance only in Rinca (at Loh Buaya and Loh Baru). 
The frog was found in three locations and is the most 
abundant amphibian on Rinca and Flores. It is well 
known that these F. cancrivora are widespread in 

Scientific 
Name 

Komodo 
Island 

Rinca 
Island 

Labuan 
Bajo 

(Flores) 

Sape  
(Sumbawa) 

Fejervarya 
cancrivora - 12.12 66.67 81.48 
Fejervarya 
limnocharis - - 4.00 9.26 
Limnonectes 

kadarsani - - 21.33 - 
Kaloula 
baleata 0.36 1.21 18.67 3.70 

Oreophryne 
jeffersoniana - - 5.33 - 
Duttaphrynus 
melanostictus - - - 114.81 
Polypedates 
leucomystax - - 4.00 5.56 
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Indonesia and other southeast Asian countries, and that 
they can adapt well to human-made habitats [8, 10, 18]. 
It is not clear if F. cancrivora has been established in 
Rinca for a long time or is a recent immigrant. 

There is a significant difference between mean SVL 
of F. cancrivora in Flores (M = 4.45cm, SD = 1.06) and 
Rinca (M = 3.70cm, SD = 1.13; t75 = 2,869, P = 0.005); 
however, there is no significant differences between 
Rinca and Sumbawa (M = 4.37cm, SD = 1.16; t44 = 
1.945, P = 0.058) and between Sumbawa and Flores (t67 \ 
= -0.274, P = 0.785). Based on mass, there is no 
significant differences between mean mass of F. 
cancrivora in Sumbawa (M = 5.37g, SD = 1.85) with 
Rinca (M = 5.20g, SD = 3.49; t46 = 0.195, P = 0.846), 
between Rinca and Flores (M = 7.03g, SD = 3.73; t77 = 
2,15, P = 0.035) and between Sumbawa and Flores (t46 = 
0.195, P = 0.846) (Table 2). 
 
Table 2. Mean size (Snout Vent Length), Weight and number 
of Fejervarya cancrivora in Rinca, Labuan Bajo (Flores) and 

Sape (Sumbawa) 
 

Lo
ca

tio
n 

N 

SVL (cm) W (g) 

M
in

 

M
ax

 

M
ea

n 

M
in

 

M
ax

 

M
ea

n 

Rinca 

30 2.1 7.0 

3.70 
± 

1.13 1.5 16.5 

5.20 
± 

3.49 

Labua
n Bajo 
(Flore

s) 50 3.0 8.0 

4.45 
± 

1.06 3.5 22.0 

7.03 
± 

3.73 

Sape 
(Sumb
awa) 

44 1.5 6.1 

4.37 
± 

1.16 0.5 8.0 

5.37 
± 

1.85 
  

The Asian common toad D. melanostictus was only 
found in Sape (Fig. 2), Sumbawa where it is the most 
abundant species in the location. Almost half of the 
specimens were mostly found in human settlements 
(n=33). Compared to other species in the survey, it had 
the highest relative abundance (114.81 ind/man-hours), 
whereas the lowest relative abundance was for K. 
baleata in Komodo island (0.36 ind/man-hours) (Table 
1). The toads were found in both adult and juvenile 
stages (Table 3). Data from Museum Zoologicum 
Bogoriense has shown that the earliest record of D. 
melanostictus in East Nusa Tenggara is from 2012 (Fig. 
1).  In the Lesser Sunda islands, D. melanostictus has 
been found in Mount Rinjani National Park in Lombok 
[19-20], Mount Tambora National Park in Bima [21], 
Manupeu Tanadaru National Park in Sumba [22], and in 
East Timor [23]. The presence of D. melanostictus was 
also recorded in the western part of Papua in 1995 and 
1999 [24].  

 

Table 3. Mean length (SVL) and weight of Duttaphrynus 
melanostictus in Sape at 15-18 April 2018 (N = 35) 

 

Sex N 

SVL(cm) W(g) 

M
in

 

M
ax

 

M
ea

n 

M
in

 

M
ax

 

M
ea

n 

Males 11 6.2 9 7.21 
± 
0.94 

11 76 26.20 
± 
18.32 

Females 16 6 10.5 7.49 
± 
1.38 

8 80 34.70 
± 
22.76 

Juvenile 8 3 5.5 4.69 
± 
0.88 

4 18 6.99 ± 
4.52 

 

Fig. 1 The distribution of D. melanostictus in Lesser Sunda. 
Source: MZB and reports from Septian (2016), Syazalli et al. 
(2006), Himakova (2015), Himakova (2009), and O’Shea et al. 
(2012) 
 

 

Fig. 2 Duttaphrynus melanostictus in Sape, Sumbawa island 
 

The widespread presence of species such as F. 
cancrivora and D. melanostictus usually occurs because 
of carried accidentally by human and established in the 
area. The introduction of a species to a location outside 
its natural distribution does not always result in the 
successful establishment of this species outside its 
natural habitat. Based on the ten rules of Williamson & 
Fitter [25], the possibility of introduced species 
becoming invasive species is very small; in other words, 
it is difficult to detect the negative impacts of introduced 
species. To estimate the long-term impact of an invasive 
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species, there is a need to have information on the 
habitat suitability of a species, the reaction of local 
species to the introduced species, and where and how a 
species will be introduced [26] is a required. 

There are many factors that enables non-native 
species to survive and thrive in a new environment, 
including suitable climate, the absence of predators, 
availability of food sources and good adaptability [26]. 
Both F. cancrivora and D. melanostictus are able to 
adapt to harsh environments, especially salinity [27-28].  
However, the impact of the establishment of D. 
melanostictus and F. cacrivora on local wildlife might 
vary. There is no report of negative impact from the 
occurrence of F. cancrivora however D. melanostictus is 
a toad of the family Bufonidae which has a paratoid 
gland that functions as self-protection from its predators, 
such as birds, mammals, snakes and crocodiles [29]. Its 
paratoid gland secretes biogenic amino acids, 
bufodienolides, alkaloid-steroid and peptide-protein 
which are toxic to predators [5]. Thus, the toad can cause 
population decline from a naïve predator in an area that 
has no other type of poisonous frog.  In addition, the 
toad is a predator that eats various invertebrates [30] 
including the blind snake, Ramphotyphlops braminus 
[23]. The Asian toad will compete with native species 
and might cause the loss of local species. Research 
conducted by Ujvari et al. [31] on five Komodo blood 
samples showed 12 amino acid sequences containing the 
H1-H domain that are identical to varanids from 
Australia, which are vulnerable to toads’ poisoning. 

The wide distribution of the Asian toad in Indonesia, 
especially in the Nusa Tenggara region suggest the 
possibility that in the future this toad may be found on 
Flores Island including in the Komodo National Park. 
This is likely particular because there is no extreme 
habitat and climate difference between Flores island and 
other islands that have been introduced by D. 
melanostictus, such as Sumbawa and Sumba islands. 
Given this, it is surprising that until now there have been 
no reports of the presence of D. melanostictus on Flores 
Island. The low level of research in the Flores area could 
be one of the factors for the absence of frog reports in 
Flores, although this is still to be proven. The Asian 
common toad might have already been introduced to 
Flores Island and Komodo National Park, however, the 
absence of D. melanostictus in this area may be due to 
factors that prevent this species from surviving, although 
this is not certain.  

The establishment of non-native species usually 
begins with introduction and is followed by the spread of 
the species, leading to invasions which result in impacts 
on the local environment and local species [32].  The 
introduction of a species to a place can occur through 
various means, but is mainly caused by human mobility 
[26]. Komodo National Park as a world heritage site is 
famous as a tourist destination for domestic and 
international tourists. The increase in mobility of tourist 
from outside the area into the National Park via boats 
may be one of the means of the introduction of D. 
melanostictus into the Komodo National Park area. Sape 
and Labuan Bajo are the gateways of tourist mobility 
into Komodo National Park, however the traffic is 

greater from Labuan Bajo compared to Sape. There is a 
need for awareness among all stakeholders in Komodo 
National Park, as well as tourism operators from Labuan 
Bajo and Sape, about the dangers and impacts of D. 
melanostistus on ecosystems. 

To prevent the spread of D. melanostictus in Komodo 
National Park, there is a need to continue periodic 
monitoring of herpetofauna species and educating the 
community in and around the area about the danger of D. 
melanostictus to the conservation of the Komodo dragon. 
The lack of information about the species of 
herpetofauna on the island of Flores and the presence of 
species not yet discovered in this study but recorded in 
other studies (such as [16]) shows the importance of 
regular monitoring. Early detection is important as 
eradication in the early stages is relatively easier to 
manage [33]. Measures to prevent the spread of D. 
melanostictus can be done by installing warning boards 
to enable people to identify the toad and report any 
suspected occurrences to Komodo National Park 
officials for any suspected presence. In addition, there is 
a need to inspect ships that dock in the Komodo National 
Park area to ensure that they do not accidently bring the 
species from outside the national Park. 
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