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PROJECT PROFILE 
 

Project Title Alien Species Crisis: Assessing the Ecological Impacts of 
Invasive Alien Species of Amphibians and Reptiles in the 
Philippines 

Implementing Agencies Herpwatch Pilipinas, Inc 
Fund Source Department of Environment and Natural Resources 

under its Special Project Fund (101.A.02.d) 

 
Project Duration 23 July 2018 – 30 September 2020 
Project Cost PhP 2,000,000.00 
Project Overall Objectives This project primarily aims to provide an in-depth and 

science-based information on the invasion biology and 
ecology of alien amphibians and reptile in the Philippines 
and to help guide the development of sound policies and 
management of these biological invaders. 
 

Project General 
Description 

This is the first scientific project that will attempt to 
undertake a thorough study of all alien amphibians and 
reptiles that are now known from the Philippines and to 
evaluate their ecological impacts to Philippine native 
species (i.e. native amphibians and reptiles including 
invertebrates and other vertebrates). 
 
As a response and in support to the National Invasive 
Species Strategy and Action Plan (NISSAP), this project is 
initiated in partnership with the DENR-Biodiversity 
management Bureau. Specifically, the project intends to: 
 
(i) Provide an updated information on the status and 

distribution of invasive alien reptiles and amphibians 
in the Philippines to help in the development of GEO-
Information System (GIS) database;  

(ii) Understand the invasion dynamics of alien 
amphibians and reptiles in the Philippines by 
reconstructing their invasion history and  identifying 
known and potential pathways of introduction and 
vectors of spread; 
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(iii) Develop "Pest Risk Maps"  of these alien amphibians 
and reptiles in order to set priority areas for potential 
control and management of these invasive species; 

(iv) Through combined field experimentation and direct 
observations, investigate the invasion biology and 
ecology of the alien amphibians and reptiles’ 

(v) Identify IAS species that are in need of critical 
management intervention by classifying current 
environmental impacts in the Philippines; 

(vi) Formulate policy recommendations for management 
of alien amphibians and reptiles;  

(vii) Conduct information campaigns in the form of 
conference, workshops, and community and 
classroom talks to promote citizen and awareness. 
Conferences will target local partners from academic 
institutions, conservation community (NGOs), 
student researchers; workshops will target personnel 
from regional offices of DENR; community and 
classroom talks will target communities of target sites 
including communities of indigenous tribes. 
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EXECUTIVE SUMMARY 
 

There are 13 species of alien amphibians and reptiles that are found in the Philippines 
comprising of seven species of frogs (Eleutherodactylus planirostris, Rhinella marina, 
Hoplobatrachus rugulosus, Kaloula pulchra, Microhyla sp., Hylarana erythraea, and 
Lithobates catesbeianus), three freshwater turtles (Chrysemys picta, Trachemys scripta 
elegans, and Pelodiscus sinensis), a lizard (Calotes versicolor), and two species of 
snakes (Lycodon capucinus and Indotyphlops braminus). One of these (an alien frog 
species of the genus Microhyla) was discovered during the course of this project. Five 
of the species originated from the Americas and the rest are native to various countries 
in the Asian region. Nearly half of these alien amphibians and reptiles were introduced 
into the Philippines only in the last 30 years, coinciding with increased growth in 
frequency and volume of trade in agricultural products and ornamental flora between 
the Philippines and neighboring countries, the increased availability of exotic animals in 
the pet market, and  wider access to international travel. The widely popular Cane Toad 
(Rhinella marina) was intentionally introduced to the country (by government authorities) 
as a bio-control organism, but it did not live up to expectations.  
 
All alien amphibians and reptiles in the Philippines thrive well in degraded habitats, 
human modified environments, and built-up areas. A key observation is that a high 
number of alien species are found in degraded and human-controlled habitats, and are 
rare to absent in natural and undisturbed habitats. 
 
Based on analyses of updated and comprehensive data on spatial distribution, habitat 
preference, diet and trophic niche, six of the 13 alien amphibians and reptiles 
(Eleutherodactylus planirostris, Rhinella marina, Hoplobatrachus rugulosus, Kaloula 
pulchra, Hylarana erythraea, and Pelodiscus sinensis) are categorized as “highly 
invasive.” These species are anticipated to sustain their rapid dispersal, reproduction, 
and survival at multiple sites across the archipelago. “Pest-risk” projections reveal that 
the hotspots for alien invasions are lowland areas, such as the regions in Cagayan 
Valley, central Luzon, and eastern Mindanao. These are the most climatically suitable 
areas for a majority of alien amphibians and reptiles, thus, potentially providing optimal 
environments and resources for growth, reproduction, and fitness. Native and endemic 
species of amphibians and reptiles (and other groups) that are naturally occurring in 
these areas are especially at high risk from ecological impacts of invasion. Data 
resulting from faunal surveys undertaken from other areas in the Philippines, suggest 
that IAS frogs may have already displaced a number of native species from their natural 
habitats. In addition, the high degree of overlap in food and habitat resources between 
alien and native amphibians and reptiles, reveals the potential for intense ecological 
competition. 
 



 vii 

Long-term conservation of native biodiversity can only be accomplished through 
protection of remaining natural habitats and the rehabilitation of degraded landscapes. 
Science based information is needed now more than ever to guide the development and 
implementation of sound management strategies to prevent, control, and manage the 
influx and impact of invasive alien species. 
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I. PROJECT DESCRIPTION 
 

a. Rationale 
 
Invasive alien species (IAS) are non-native species causing ecological change (Clout and 
Williams 2009), which include the decimation of native biodiversity (Gurevitch and Padilla 
2004; Clavero and Garcia-Berthou 2005), alteration of biological communities (Olden et 
al. 2004; Clavero et al. 2009), deprivation of ecosystem services (Ranganathan et al. 
2008), and disruption of successional pathways (Simberloff 1995; Olden et al. 2004). 
These ecological changes directly or indirectly impair different aspects of human society, 
such as agriculture, aesthetics, and human health (Pimentel et al. 2000, 2005). The 
magnitude of impact caused by IAS is disproportionate among different biotic 
communities (Gurevitch and Padilla 2004), taxonomic groups (Wilcove et al. 1998; Kats 
and Ferrer 2003; Clavero et al. 2009), and ecosystems (Simberloff 1995; Davis 2003). 
Threatened and endemic species are usually the first to suffer from their invasions and 
their impacts are most acute in specialized ecosystems and isolated islands and habitats 
(Simberloff 1995; Steadman 1995; Pimm 1996; Clavero and Garcia-Berthou 2005). In 
fact, IAS is the primary or contributing cause of contemporary extinctions worldwide 
(Clavero and Garcia-Berthou 2005). For these reasons, IAS has been recognized as one 
of the major threats to global biodiversity (Convention on Biological Diversity 2016; 
www.cbd.int). 
 
Alien Species Crisis: Assessing the Ecological Impacts of Invasive Alien Species of 
Amphibians and Reptiles in the Philippines is a Special Project funded by the Department 
of Environment and Natural Resources and was implemented by HerpWatch Pilipinas, 
Inc. in partnership with the Biodiversity Management Bureau (DENR-BMB). The project 
aims to provide technical information in support of the National Invasive Species Strategy 
and Action Plan (NISSAP) of the DENR. 
 
This is the first scientific project in the Philippines that attempted to undertake a thorough 
study of all alien amphibians and reptiles that are now known from the Philippines and to 
evaluate their ecological impacts to Philippine native species (i.e. native amphibians and 
reptiles including invertebrates and other vertebrates). This project aims to provide 
essential scientific information that will help current efforts in prevention, control, and 
management of invasive alien amphibians and reptiles in the Philippines.  
 
b. Identification, Preparation and Appraisal 
 

This two-year project was approved for funding by the Department of Environment and 
Natural Resources under its Special Project Fund on 23 July 2018. After processing and 
finalization of the project’s Work and Financial Plan (WFP) and gratuitous permit 
fieldwork commence last week of September 2018. This is a collaborative project with 
local LGUs and academe of Regions 1, 6, 4-B and 11 and the DENR-BMB and the in-
house implementing agency. 
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c. Objectives and Scope 
 
The primary objective of this study is to provide the essential scientific information to 
effectively manage invasive alien amphibians and reptiles in the Philippines. Specifically, 
this study aims to: 

 
1. Provide an updated information on the status and distribution of invasive alien 

reptiles and amphibians in the Philippines; 
2. Understand the invasion dynamics of alien amphibians and reptiles in the 

Philippines by reconstructing their invasion history, estimating the rate of of 
geographic spread, identifying known and potential pathways of introduction and 
modes of dispersal. 

3. Through combined field experimentation and direct observations, conduct studies 
that will determine the dynamics of competition in microhabitat and food resources 
between alien species and native species of reptiles and amphibians, including 
other native species, whether invertebrates or vertebrates, in areas where both 
aliens and native species co-occur; 

4. Develop "Pest Risk Maps" to identify areas across the Philippines that are highly 
vulnerable to alien reptiles and amphibians; 

  
 
d. Components 

 
The project was comprised of 5 components:  Component 1 - Field surveys and 
ecological studies, which involved field work to Ilocos Norte, Puerto Princesa, Palawan,  
Samal Island and Mt. Hamiguitan, Davao Province and Culasi, Antique. Component 2 - 
Conduct of Morphological Data Analysis which include morphometric analysis, 
cataloguing and identification of amphibians and reptiles collected. Component 3 - 
Conduct of Ecological Assessment and Habitat mapping to update the GIS database of 
invasive herps and species distribution modelling to come up with predicted "Pest Risk 
Maps". Component 4 - Conduct of training and conservation awareness campaign 
where IAS caravan is mobilized to MSU IIT to pilot the training. Component 5 - Project 
Management and Supervision with consultation to stakeholders to come up with a policy 
recommendation for management of IAS amphibians and reptiles. 
 

e. Implementation and Arrangements and Schedule 

Researches from Herpwatch Pilipinas, Inc were designated as project staff composed of 
a project leader, co-researchers in each component and administrative staff for financial 
and logistical support. The project leader assumed the overall project operational 
management, while the co-researchers were assisting the former in project 
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implementation and fieldwork specifically in completing the targets in assigned in each 
component.  

The project partners from DENR – BMB, local DENR offices (CENRO and Regional 
offices), as well as from the academic institution of the different regions were all directly 
and indirectly involved in this project.  

f. Cost and Financing Arrangements 

The total amount of the project grant from DENR Special Project Fund was Php 
2,000,000.00. Funds were released quarterly to Herpwatch Pilipinas, Inc. in accordance 
with the approved WFP and upon submission of project’s quarterly accomplishment 
report together with the audited financial report.  

 

II. IMPLEMENTATION ACHIEVEMENT 

The project has accomplished all of its planned targets for the 5 components.  These 
include the following:  

Component 1 - Field surveys and ecological studies 

Field surveys were conducted in 10 localities on six islands to determine the presence of 
native and IAS of amphibians and reptiles. Sampling sites—Luzon Island, Ilocos Norte 
Province: (i) Paoay Lake Protected Landscape, Municipality of Paoay; (ii) Ilocos Norte 
Metropolitan Watershed, Municipality of Pasuquin; (iii) Maligligay River, Municipality of 
Adams;—Palawan Island, Palawan Province: (iv) Barangay Irawan, Puerto Princesa 
City;  (v) Estrella Falls, Barangay Estrella, Municipality of Narra;—Busuanga Island, 
Palawan Province: (vi) Municipality of Busuanga;—Panay Island, Antique Province: 
(vii) Barangay Alojipan and (viii) Barangay Paningayan, Municipality of Culasi;—Samal 
Island, Davao del Norte Province: (ix) Samal Island Protected Seascape and 
Landscape, Barangay Tagpopongan, Samal City;—Mindanao Island, Davao Oriental 
Province: (x) Mt. Hamiguitan Range Wildlife Sanctuary, Municipality of San Isidro. Field 
surveys were conducted between November 2018 and September 2019. Field and initial 
report of the herpetofauna of the sampling sites were submitted to DENR-BMB and local 
DENR offices.  
 
Component 2 - Conduct of Morphological Data Analysis  
 
Field surveys resulted to an update on the status and distribution of initial 12 alien 
species and the discovery of an additional alien frog to a total of 13 alien species of 
amphibians and reptiles that are known in the Philippines, comprised of seven species 
of frogs, two turtles, one lizard, and two species of snakes Five species originated from 
the Americas and the rest are native to the Asian the region. Six of 13 species are 
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categorized as highly invasive; nearly all (except two species of frogs) are widespread, 
surviving, reproducing at multiple sites, or are continuously spreading across the 
country.  
 
Component 3 - Conduct of Ecological Assessment and Habitat mapping  
 
This study identified four pathway categories that facilitated the introduction of alien  
amphibians and reptiles into the Philippines, including four mechanisms of dispersal that 
essentially sustained their spread across the different islands (Pili et al., 2019).  By 
modelling the native ecological niche of twelve invasive alien amphibian and reptile 
species (excluding the newly-discovered alien frog, Microhyla sp.), climatically suitable 
areas for these species in the Philippines were predicted, and thus, their potential 
distribution. The ecological niche models performed well—projections detected high 
climate suitability for most species in many areas where they have been observed to 
occur in the Philippines, indicating reliable predictions of climatically suitable areas.  
In addition, the high degree of overlap in food and habitat resources between alien and 
native amphibians and reptiles, reveals the potential for intense ecological competition. 
 
 
Component 4 - Conduct of training and conservation awareness campaign  
 
The IAS Caravan training-workshop, which was held at the campus of Mindanao State 
University-Iligan Institute of Technology (MSU-IIT) on 18-20 Novermber 2019. Workshop 
trainees from HerpWatch Pilipinas, Inc., delivered a range of lectures that dealt on 
species diversity, invasion biology, illegal wildlife trade, and conservation biology.  
 
Field and laboratory exercises were accomplished as originally planned. Facilitators and 
participants conducted hands-on sampling of amphibians and reptiles at the two identified 
field sites within Iligan City (forest habitats in Barangay Puga-an and at Tinago Falls). 
Laboratory activities involved examination of specimens (of frogs, lizards, and snakes) 
for (i) taxonomic identification, (ii) morphological measurements, (iii) diet analysis, (iv) 
parasitological examinations, (v) swabbing of specimens for microbiome sampling, and 
(vi) specimen preservation. 
 
 
Component 5 - Project Management and Supervision  
 
A policy recommendation submitted to DENR BMB include the following: science-based 
information is an integral component in formulating strategies for effective prevention, 
control, and management of invasive alien species of amphibians and reptiles—and of all 
IAS for that matter. Scientific research should be made to be an integral part of any 
program on IAS by government agencies and other institutions. Collection of IAS 
amphibians and reptiles for commercial use may help curb increase of feral populations. 
We recommend the commercial utilization of IAS amphibians and reptiles particularly 



 5 

those that have been identified as “highly invasive.” Enhancement of IAS management 
measures to develop stricter regulations for the local pet trade especially on importation 
of exotic species and information to public that IAS frogs are not effective bio-control. 
 
 
III. IMPLEMENTATION PERFORMANCE 
 
a. Design 

Component 1 - Field Surveys and Habitat Assessments 

Field surveys were conducted in 10 localities on six islands to determine the presence of 
native and IAS of amphibians and reptiles. Herpetofaunal surveys and habitat 
assessments were established along a gradient from inner forest to agricultural and built-
up areas. Sampling sites included undisturbed forests, streams, caves, limestone karsts, 
heavily disturbed lakes, residential areas, and rice fields. A combination of 100 m strip 
transect-sampling, timed searches, and daily opportunistic sampling were done. 
 
Each study site were characterized using strip transects. Habitats characterization 
included forest structure (number of trees with > 50 mm and <50mm diameter-at-breast 
height, counted within a 5-m radius at reference points), percent canopy cover 
(measured using a spherical crown densitometer in 4 replicates, North, East, South, and 
West direction, measured 5m from each reference point), undergrowth structure 
(measured the percentage of undergrowth vegetation obstruction based on a 2m cover 
pole placed 1 m from the reference point), ambient temperature and relative humidity 
(using a calibrated anemometer, measured before and after each sampling event), and 
percent bare ground, rock, vegetation, and leaf litter cover (measured based on a 1x1 m 
quadrat randomly placed on the ground). Signs of habitat disturbances were noted 
 
Component 2 - Conduct of Morphological Data Analysis  
 
Status, Distribution, and Invasion History 
 
Geographical (i.e. species distribution data) and historical data on alien amphibians and 
reptiles were collected from museum both from the Philippines and abroad, published 
scientific literature, unpublished scientific literature such as theses and technical reports, 
and from our own field surveys. Data from museums were obtained either directly from 
museum curators or from the Global Biodiversity Information Facility (www.gbif.org). 
 
The origin and introduction pathway of alien amphibians and reptiles were determined by 
reviewing scientific literature. To reconstruct the chronological history of invasion, we 
partitioned the assembled species distribution database into periods and plot each 
partition separately onto Philippine map. By examining the spatio-temporal pattern of 
distribution and reviewing scientific literature, the dynamics and associated pathways 
underlying the alien amphibian species’ spread throughout the Philippines was 



 6 

determined. In instances where scientific literature of their likely introduction and dispersal 
pathways in the Philippines lacking, pathways designated by extrapolating information 
from areas where comprehensive documentation is available for the species or from 
inference of species’ biology and ecology (Essl et al. 2015, Scalera et al. 2016). Pathways 
were classified following Scalera et al. (2016). The modes of dispersion follow Wilson et 
al. (2009).  
 
 
Component 3 - Conduct of Ecological Assessment and Habitat mapping  
 
Pest Risk Models and Maps 
 
Species distribution data 
 
Species distribution data from the Philippine invaded range assembled from published 
literature, natural history collections (either obtained from respective curators or 
downloaded from GBIF), personal observations, and experts. Meanwhile, species 
distribution data from each species’ respective native range downloaded from the GBIF. 
Species distribution data used for model fitting  filtered to only include those reported from 
1950 to present. Moreover, to reduce the negative effects of spatial autocorrelation and 
sampling bias to model fitting, species distribution data corrected by removing duplicate 
records and systematic subsampling neighboring species distribution data to a resolution 
of one distribution data per five square kilometers (Elith et al., 2010; Syfert et al., 2013; 
Boria et al., 2014). Then, given the unavailability and the caveats in dealing with absence 
data, a random sample of 1 000 to 10 000 pseudo-absences generated for each species 
using sdm package (v. 2016.04.01; Naimi and Araújo, 2016) carried out in R platform (R 
core team, 2016). This assumes that the species are absent in areas with no presence 
records. Pseudo-absence data that set in areas with presence records were removed. 
Two sets of pseudoabsence data generated for each species based on the (1) Philippine 
invaded range and (2) species’ native range.  

 
Environmental variables 
 
Current climate data obtained from WorldClim (v. 1.4; Hijmans et al., 2005). The original 
set of environmental variables includes 19 bioclimatic datasets. Data downloaded at a 
spatial resolution of two and a half arc minutes and had a coverage equal to (1) the 
Philippines and (2) each species native range. The environmental variables used for 
model fitting pre-selected to provide a combination of means, extremes and seasonality 
that are known to be most ecologically relevant to the species and are not highly inter-
correlated (Wells, 2007; Austin, 2002). Correlation between variables assessed using 
pair-wise Pearson’s correlation coefficient using stats package (v. 3.3.0; R core team, 
2016) carried out in R platform (R core team, 2016) and, subsequently, selected only the 
putatively ecologically most relevant variable from each group of highly inter-correlated 
variables (|r| ≥ 0.7) (Austin, 2002; Dormann et al., 2013). Environmental variables 
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prepared using Quantum GIS (v. 2.18; QGIS Development Team, 2016) and with WGS 
1984 projection. 
 
Ecological niche modelling 
 
Suitable areas for the alien species projected based on eight state-of-the-art ecological 
niche modelling techniques (Marmion et al., 2009) using sdm Package (v. 2016.04.4; 
Naimi and Araújo, 2016) carried out in R platform (R core team, 2016). These statistical 
techniques include: (1) Generalized Additive Model (Hastie and Tibshirani, 1990), (2) 
Generalized Linear Model (McCullagh, 1984), (3) Multivariate Adaptive Regression 
Splines (Friedman, 1991),(4) Classification and Regression Trees (Breiman et al., 1984), 
(5) Mixture Discriminant Analysis (Hastie and Tibshirani, 1996), (6) Random Forests 
(Breiman, 2001), (7) Boosted Regression Trees (Friedman, 2001), and (8) Maximum 
Entropy Model (Phillips et al., 2006). Ecological niche models were fitted with data from 
the Philippine invaded range and (each species respective native range, as defined by 
the environmental variables 
 
 
Component 4 - Conduct of training and conservation awareness campaign  
 
The project proponent produced information materials about IAS and conducted various 
awareness campaigns and delivered lectures in schools and symposia. A series of 
training-workshop for stakeholders and environmental managers were also planned to 
promote research and data analysis involving IAS amphibians and reptiles in the 
Philippines. 
 
Component 5 - Project Management and Supervision  
 
Consultation meeting with stakeholders and research and data analysis involving IAS 
amphibians and reptiles in the Philippines were done to come up with policy 
recommendation. 
 
b. Organization and Management 

Project planning, coordination, implementation were done based on the schedule field 
work and monitoring of progress activities were done on a monthly basis in order to 
determine the output  and identify problems and issues encountered. Quarterly 
accomplishment reports of the project were submitted in coordination with the funding 
agency DENR  
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c. Cost and Financing 
 

The total approved project fund was Php 2,000,000.00. Funds were released quarterly 
in accordance with the approved WFP and upon submission of the project’s quarterly 
accomplishment report and audited financial statement.  

By the second quarter of 2020, the project’s total expenditures of 85.00% or PhP 
1,700,000.00 has been released to the project which is equivalent to four (4) out of five 
(5) tranches, of which 19.83% was utilized for travel related expenses, 18.47% was 
spent to purchase supplies and materials, 12.44% for training expenses, 2.06% for 
professional services and the remaining 19.48%, for other maintenance and operating 
expenses. The summary of the project’s actual expenditures is summarized in Table 1.  

The remaining 25% or PhP 300,000.00 will be released upon submission of the IAS 
amphibians and reptiles manual and PCR of the project. To offset for the delay to 
deliver the last remaining output because of the COVID 19 pandemic, project which 
originally has a duration from 23 July 2018 to 30 June 2020, an extension was 
requested and later approved until 30 September 2020.  

 

Table 1. Summary of project total expenditures (as of June 2020 reporting) 

Line Item Budget Budget Allocation 
(Php) 

Actual Disbursement 

    Php Percentage 

I. Maintenance and Operating 
expenses 

      

1. Travel ₱418,678.00 ₱337,160.85 19.83% 
2. Supplies and Materials ₱516,400.00 ₱318,517.15 18.74% 
3. Communications ₱0.00 ₱0.00                               

-    
4. Training ₱266,000.00 ₱211,517.00 12.44% 
5. Professional ₱72,000.00 ₱35,000.00 2.06% 
6. Other maintenance and 
Operating expenses 

₱521,200.00 ₱466,600.00 27.45% 

7. VAT ₱205,722.00 ₱331,205.00 19.48% 
TOTAL ₱2,000,000.00 ₱1,700,000.00 100% 
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d. Procurement of Good and Services 

Procurement of goods and services are in accordance with the principles of the 
government procurement. Supplies and materials purchased include but not limited to 
inks, bond paper, printing paper and other office and field supplies utilized for the 
implementation of the project.  

 
e. Disbursement 

 
All expenses related to the project are managed, expended and utilized in accordance 
with the existing laws and regulations of the government. Disbursements or disposition 
of funds bear the approval of the authorized officials. All claims pertaining to the project 
funds were supported with complete documentation. Herpwatch Pilipinas, Inc. keep and 
maintain financial records subject to usual accounting and auditing regulations.  
 
f. Performance of Funding, Executing and Implementing Agencies 
 

The Department of Environment and Natural Resources under its Special Project Fund 
(101.A.02.d) provided funding for this project. The project’s budget was released by 
tranches in accordance with the Work and Financial Plan (WFP). The in house 
implementing and monitoring agency was DENR-BMB. 

 
 

 
 

 
 

 

 

 

 

 

 



III.   PROJECT DESCRIPTION

a. Status and Distribution of IAS Amphibians and Reptiles in the Philippines

There are now a total of 13 alien species of amphibians and reptiles that are known 
in the Philippines, comprised of seven species of frogs, two turtles, one lizard, and 
two species of snakes (Table 2. Figures 1–13). Five species originated from the 
Americas and the rest are native to the Asian the region. Six of 13 species are 
categorized as highly invasive; nearly all (except two species of frogs) are 
widespread, surviving, reproducing at multiple sites, or are continuously spreading 
across the country. Below is an updated and comprehensive account of the status 
and point-locality distribution maps of alien species in the Philippines (1–13).

Field surveys resulted in the discovery of an additional alien frog (Figure 6)—the 
seventh such species known from the Philippines. Results of initial studies on this 
frog (a species of the genus Microhyla) will be published elsewhere. On the other 
hand, this project was not able to acquire new evidence to affirm the continued 
presence of the American Bullfrog (Lithobates catesbeianus). Surveys on Luzon 
(Ilocos and Pampanga), Panay (Aklan), and Mindanao (Cotabato) where breeding 
centers of the species have been established between the period of 1970 and 1990, 
failed to detect the species, suggesting feral populations may have completely died 
out. We encourage further field studies on these two species to resolve their status. 

Table 2. Alien species of amphibians and reptiles that are presently known from the Philippines.

Species Kind Origin and Year 
Recorded

Status

Eleutherodactylus planirostris (Cope, 1862) Frog Americas; 2013 Highly invasive

Rhinella marina (Linnaeus, 1758) Frog Americas; 1934 Highly invasive

Hoplobatrachus rugulosus (Wiegmann, 1834) Frog Asia; 1993 Highly invasive

Kaloula pulchra Gray, 1831 Frog Asia; 2003 Highly invasive

Microhyla sp. Frog Asia; 2017 Unknown

Hylarana erythraea (Schlegel, 1837) Frog Asia; 1885 Highly invasive

Lithobates catesbeianus (Shaw, 1802) Frog Americas; 1966 Unknown

Chrysemys picta (Schneider, 1783) Turtle Americas; unknown Needs studies

Trachemys scripta elegans (Wied, 1838) Turtle Americas; unknown Needs studies

Pelodiscus sinensis (Wiegmann, 1835) Turtle Asia; 1992 Highly invasive

Calotes versicolor (Daudin, 1802) Lizard Asia; 2013 Spreading

Lycodon capucinus (Boie, 1827) Snake Asia; unknown Widespread

Indotyphlops braminus (Daudin, 1803) Snake Asia; unknown Widespread
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Eleutherodactylus planirostris (Cope, 1862) [Family Eleutherodactylidae]
Greenhouse Frog

Overview: Native to Cuba and the Bahamas in the Americas, this tiny frog has been 
introduced into many other countries in North America, Central America, Africa, 
Guam (USA), Hawaii (USA), Hong Kong (China), Singapore, and the Philippines. It 
was first recorded in the Philippines from Davao City on Mindanao Island in 2013. 
The greenhouse frog thrives in human-modified environments, especially in gardens, 
suggesting that the trade in exotic ornamental plants (as a “contaminant nursery 
materials”) is the most plausible pathway of its introduction into and spread. But it 
may eventually establish breeding populations in natural forest habitats. It is now a 
fully invasive species in the Philippines.

Distribution in the Philippines: Has so far been recorded on Luzon, Negros, Cebu, 
Leyte, Camiguin Sur, and Mindanao. Expected to be found on many other islands.

Status in the Philippines: Highly invasive, abundant, and spreading.

Figure 1. Eleutherodactylus planirostris (adult snout-vent length 16–35 mm) and its known distribution 
in the Philippines.
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2 Rhinella marina (Linnaeus, 1758) [Family Bufonidae]
Cane Toad
“bullfrog”, “Nazareth frog”, “Hawaiian frog”, “karag”

Overview: The cane toad was intentionally introduced in the Philippines as a part of 
a national pest control programme. The first Cane Toads came from the Hawaiian 
Sugar Planters Association and were brought to the Philippines in 1934 and reared 
in Manila and Laguna on Luzon Island. Since then, they have spread widely and  on 
other islands throughout the Philippines. Their spread is primarily mediated by 
human movement (deliberate release for biocontrol), as a cargo stowaway, and 
neighborhood diffusion dispersal. This species thrives in disturbed and built-up 
areas, human modified habitats, but is occasionally found even in pristine habitats. 
Individuals of this toad have been found on the summit of Mount Arayat, Mount 
Makiling, and Mount Natib on Luzon, all above 1,000 meters above sea level.  

Distribution in the Philippines: Known from 36 islands across the Philippines, 
including small and remote islands. Expected to be found on many other islands.

Status in the Philippines: Widespread, abundant, and spreading.

Figure 2. Rhinella marina (adult snout-vent length up to 200 mm) and its known distribution in the 
Philippines.
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3 Hoplobatrachus rugulosus (Wiegmann, 1834) [Family Dicroglossidae]
Chinese Tiger Frog, Chinese Bullfrog, Taiwanense Frog, East Asian Bullfrog   
“palakang Imelda”, “bullfrog”

Overview: This large frog is native to East Asia (China and Taiwan) and mainland 
Southeast Asia (Myanmar, Thailand, Lao People’s Democratic Republic, Cambodia, 
Vietnam, and Peninsular Malaysia). It has been introduced to Borneo and the 
Philippines. Hoplobatrachus rugulosus was first reported in the Philippines in 1993 
on Luzon. This species was probably introduced along with the American Bullfrog for 
frog farming in the 1980s or as contaminant of agricultural trade. It is most abundant 
in disturbed low elevation aquatic habitats, such as rice fields, ponds, lakes, and 
rivers. Alarmingly, breeding populations have also been observed in aquatic habitats 
in pristine, old-growth forests.

Distribution in the Philippines: Numerous records from Luzon, Mindoro, Sibuyan,  
Masbate, Palawan, Caluya, Panay, Cebu, Leyte, and Mindanao. Expected to be 
found on many other islands.

Status in the Philippines: Highly invasive, abundant, and spreading.

Figure 3. Hoplobatrachus rugulosus (adult snout-vent length up to 180 mm) and its known distribution 
in the Phlippines.

13



4 Kaloula pulchra Gray, 1831 [Family Microhylidae]
Asiatic Painted Frog, Banded Bullfrog

Overview: 
Native to mainland Asia, South Asia, Indochina, and Southeast Asia, this species has 
been introduced in Borneo, Guam, Taiwan, and the Philippines. It was first reported 
in the Philippines in 2003 from three localities on Luzon (Metro Manila, Laguna 
Province, and Bulacan Province). Kaloula pulchra may have been introduced 
through the exotic pet trade or as a contaminant of ornamental plant trade and cargo 
stowaway. This frog thrives well in second growth vegetation, agricultural farms, 
flooded rice fields, gardens, grassy areas with standing water, artificial ponds, 
ditches, and are occasionally found inside houses.

Distribution in the Philippines: Numerous records from Luzon, Mindoro, Palawan, 
Boracay, Panay, Cebu, Leyte, Camiguin Sur, and Mindanao. Expected to be found 
on many other islands.

Status in the Philippines: Highly invasive, abundant, and spreading.

Figure 4. Kaloula pulchra (adult snout-vent length 50–80 mm) and its known distribution in the 
Philippines.
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5 Microhyla sp. [Family Microhylidae]
Unidentified Narrowmouth Frog

Overview: An unidentified species of a microhylid frog in the genus Microhyla. In the 
Philippines, this is the first record of this group of frogs outside the Tawitawi 
archipelago. A single record was from a flooded open field in a built-up area. 
Subsequent visits to the same locality failed to find other individuals of the species.

Distribution in the Philippines: Recorded from a single locality in Laguna Province, 
Luzon.

Status in the Philippines: Unknown. Field studies are needed.

Figure 5. Unidentified narrowmouth frog, Microhyla sp. (adult male snout-vent length 30–35 mm) and 
its known distribution in the Philippines.
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6 Hylarana erythraea (Schlegel, 1837) [Family Ranidae]
Green Paddy Frog 
“manwit”, “palakang Cory”

Overview: Native to South Asia, Southeast Asia, Borneo, and some Indonesian 
islands of Indonesia. It has been introduced in the Philippines and Sulawesi Island. 
In the Philippines, it was first recorded from Samar Island in 1885. Considered an 
alien species based on its unusual disjunct distribution. Hylarana erythraea may 
have been introduced through trade in agriculture. It is highly tolerant of human 
disturbance, occurring in exceptional numbers in artificial reservoirs, ditches, ponds, 
flooded rice fields as well as natural aquatic habitats near human habitation such as 
swamps, ponds, creeks, and rivers. It has also been reported to occur in natural 
lakes and rivers in pristine forest at mid-mountain elevations. 

Distribution in the Philippines: Numerous records from at least 20 islands. 
Expected to be found on many other islands.

Status in the Philippines: Highly invasive, abundant, and spreading.

Figure 6. Hylarana erythraea (adult snout-vent length 40–80 mm) and its known distribution in the 
Philippines.
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7. Lithobates catesbeianus (Shaw, 1802) [Family Ranidae]
American Bullfrog 

Overview: Native to eastern regions of North America and introduced to Africa, 
Central and South America, Asia, and Europe primarily as source of meat. In the 
Philippines, it was introduced to be farmed for export production of scientific 
specimens for medical research and other educational activities. The first individuals 
of this species were imported from Louisiana, United States in 1966. Surveys done 
in Paoay Lake (among the areas where breeding farms of the species was 
established) in April 2001 recorded five individuals; recent visits there (2017–2018) 
failed to locate any individual.  

Distribution in the Philippines: Breeding centers with thousands of American 
Bullfrogs were established on Luzon (Mt. Arayat National Park, Pampanga Province; 
Paoay, Ilocos Norte Province), Mindoro (Socorro, Oriental Mindoro Province), Panay 
(Tangalan, Aklan Province), Leyte (Babtangon, Leyte Province), and Mindanao 
(Cotabato City, Cotabato Province; Nabunturan, Compostela Valley Province; 
Tacurong, Sultan Kudarat Province). Breeding centers ceased operation in 1985.

Status in the Philippines: Unknown. Current information indicates that the species 
may have not been successful at establishing feral populations. 

Figure 7. Lithobates catesbeianus (adult snout-vent length 30–80 mm) and its known distribution in 
the Philippines.
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8 Chrysemys picta (Schneider, 1783) [Family Emydidae]
Painted Turtle

Overview: This turtle is native to Central and North America (Canada, United States, 
and Mexico) with introduced populations in Germany, Spain, Mallorica, the 
Philippines, Indonesia, among other countries. Like the Red-eared Slider, the 
Painted Turtle was introduced to the Philippines through the pet trade. These colorful 
turtles are extremely popular as pets among enthusiasts and hobbyists and are 
readily available in the trade. Feral populations of the species in the Philippines are 
known from a few lakes, streams, and rivers, certainly as a result of intentional 
releases.  

Distribution in the Philippines: Few records on Luzon, Cebu, and Mindanao. 

Status in the Philippines: More information is needed.

Figure 8. Chrysemys picta (adult straight carapace length up to 250 mm) and its known distribution in 
the Philippines.
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9 Trachemys scripta elegans (Wied, 1838) [Family Emydidae]
Red-eared Slider

Overview: Native to central and north America (United States and Mexico) and has 
been widely introduced in many countries in Europe, Asia, and Southeast Asia. This 
colorful turtle is an extremely popular pet and was introduced to the Philippines 
through the pet trade. It is widely available in pet shops and are usually bought as 
juveniles. But unknown to many keepers, this turtle can quickly outgrow home 
aquaria. Pet owners intentionally release unwanted individuals into the wild, resulting 
in established feral populations. In the Philippines, feral populations have been found 
in reservoirs and lakes on Luzon (La Mesa Dam, Ipo Dam, Laguna de Bay, and Lake 
Taal), around Cebu City, and in Malagos and Davao City on Mindanao. Fisherfolk 
from Laguna de Bay reportedly net this turtle as a by-catch, which are then sold to 
locals either to be kept as pets or are eaten.  

Distribution in the Philippines: Luzon, Cebu, Mindanao but is possibly more 
widespread.

Status in the Philippines: Known to have established a breeding population in 
Laguna de Bay (Laguna Lake) on Luzon. Their impact on native fauna is still 
unknown. Field studies  are needed.

Figure 9. Trachemys scripta elegans (adult straight carapace length up to 300 mm) and its known 
distribution in the Philippines.
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10 Pelodiscus sinensis (Wiegmann, 1835) [Family Trionychidae]
Chinese Softshell Turtle
“pawikang luno”, “snakehead turtle”

Overview: This species is native to mainland Asia and ranges from Russia, China, 
Taiwan, Hainan, Japan, and northern Vietnam but has been introduced into many 
countries including Korea, Thailand, west Malaysia, Hawaii, and the Philippines. The 
history of introduction of the Chinese Softshell Turtle to the Philippines is 
undocumented but may possibly be through the food trade as a source of meat. A  
specimen was first collected from Metro Manila in 1992. Feral populations have 
successfully established and have been found in lakes and ponds, reservoirs, and 
flooded rice fields due to enclosure escapes or intentional release. Many restaurants 
specializing in turtle meat in Manila and Cebu readily serve this turtle. Small-scale 
breeding facilities are known to operate in Luzon, Mindoro, and Cebu. “Mercy 
release” practices also play an important role in the spread of this alien turtle in rivers 
and creeks within the cities.

Distribution in the Philippines: Numerous records from Luzon, Mindoro, Panay, 
Cebu, Bohol, Leyte, and Mindanao. Expected to be found on many other islands.

Status in the Philippines: Highly invasive, widespread, abundant, and spreading.

Figure 10. Pelodiscus sinensis (adult straight carapace length up to 300 mm) and its known 
distribution in the Philippines.
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11 Calotes versicolor (Daudin, 1802) [Family Agamidae]
Common Garden Lizard, Oriental Garden Lizard
“hunyango”

Overview: The species is widespread and is native to South Asia (southeast Iran, 
Afghanistan, Pakistan, Nepal, Bhutan, India, Sri Lanka, Bangladesh) and 
Indochinese Peninsula (Burma, Thailand, Vietnam, Malaysia, and Singapore). 
Calotes versicolor was first recorded in the Philippines in 2013 and is the most 
recent invasive reptile species introduced to the country. The first sighting was in a 
residential area in Parañaque City and, due to its close proximity to the Ninoy Aquino 
International Airport, may have possibly been introduced as cargo stowaway. This 
lizard thrives in wooded parks and gardens and in second growth vegetation. 

Distribution in the Philippines: Records are from Luzon: in Metro Manila 
(Parañaque City, Las Piñas City, Muntinlupa City) and in Laguna Province (San 
Pedro, Santa Rosa, and Los Baños). It is expected to be found in many other areas.

Status in the Philippines: Locally common and is likely to be spreading.

Figure 11. Calotes versicolor (adult snout-vent length: 90–100 mm) and its known distribution in the 
Philippines.
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4.1.12 Lycodon capucinus (H. Boie in F. Boie, 1827) [Family Colubridae]
Common Wolf Snake, Common Asian Wolf Snake, Oriental Wolf Snake
“ahas tulog”

Overview: The Common Wolf Snake is widely distributed in Southeast Asia and was 
first described in Indonesia. The species has been introduced in several regions 
including the Christmas Islands (Australia) where it has caused the extinction of 
several lizards. This snake is considered an alien species because it is 
commensalistic with humans, and are typically associated with human-modified 
environments. It is especially common in around human habitation and are 
frequently encountered in agricultural areas, tree plantations, gardens, and are also 
found inside houses.

Distribution in the Philippines: Widespread; many records from the islands of 
Luzon, Carabao, Mindoro, Tablas, Romblon, Masbate, Samar, Cuyo, Panay, 
Semirara, Negros, Bantayan, Cebu, Leyte, Bohol, Dinagat, Camiguin Sur, and 
Mindanao.

Status in the Philippines: Widespread and abundant.

Figure 12. Lycodon capucinus (adult snout-vent length: 500–650 mm) and its known distribution in 
the Philippines.
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13 Indotyphlops braminus (Daudin, 1803) [Family Typhlopidae]
Flowerpot Snake, Common Blind Snake, Brahminy Blind Snake
“udto-udto”, “dugho”

Overview: This tiny snake, first described from India, is widespread and distributed 
throughout Africa, Europe, South Asia, and Southeast Asia. It has been introduced 
into many other regions including the Americas and Middle East. Indotyphlops 
braminus is considered an alien species in the Philippines because of its wide 
distribution and commensalistic nature. However, the history and pathway of 
introduction is largely undocumented. The Common Blind Snake is found typically in 
human modified environments especially in gardens and has a penchant to take 
refuge under pots of plants. It is also found in disturbed and secondary forest. 

Distribution in the Philippines: Batanes islands (Batan, Ivojos), Babuyan islands 
(Camiguin Norte, Dalupiri), Luzon, Polillo, Mindoro, Marinduque, Tablas, Sibuyan, 
Busuanga, Calauit, Palawan, Masbate, Samar, Panay, Boracay, Gigantes Sur, 
Semirara, Sibay, Guimaras, Panubolon, Negros, Cebu, Bohol, Camiguin Sur, 
Mindanao, Basilan, Jolo. It is expected to be found from many other islands.

Status in the Philippines: Widespread and abundant. This snake is easily 
transported  into new areas and adapts well to establish breeding populations.

Figure 13. Indotyphlops braminus (adult snout-vent length up to 200 mm) and its known distribution in 
the Philippines.
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b.  Invasion History

This study identified four pathway categories that facilitated the introduction of alien  
amphibians and reptiles into the Philippines, including four mechanisms of dispersal 
that essentially sustained their spread across the different islands (Table 3). 

Table 3. Invasion pathways and mechanisms of dispersal of IAS amphibians and reptiles in the 
Philippines (based on Pili et al., 2019; this study).

Species Introduction Pathway Dispersal Mechanism

Eleutherodactylus planirostris Transport-contaminant Cultivation

Rhinella marina Release in nature Cultivation
Mass dispersal

Hoplobatrachus rugulosus Release in nature 
Escape from confinement  
Transport-contaminant
Transport-stowaway 

Cultivation
Mass dispersal
Leading-edge

Kaloula pulchra Transport-contaminant
Transport-stowaway 

Cultivation
Mass dispersal

Microhyla sp. Possibly transport-
contaminant

Unknown

Hylarana erythraea Transport-contaminant Cultivation
Leading-edge

Lithobates catesbeianus Release in nature
Escape from confinement 

Cultivation

Chrysemys picta Release in nature Cultivation

Trachemys scripta elegans Release in nature Cultivation
Leading-edge

Pelodiscus sinensis Release in nature
Escape from confinement

Cultivation
Leading-edge

Calotes versicolor Escape from confinement Cultivation
Leading-edge

Lycodon capucinus Transport-contaminant Cultivation
Leading-edge

Indotyphlops braminus Transport-contaminant Cultivation
Leading-edge

Notes: “Cultivation” is a mechanism wherein propagules are actively moved and receive resources 
to establish/persist; “leading-edge” are the first individuals of species who are able to disperse on 
their own; “mass dispersal” is where a dispersal route is established; “corridors” facilitate the spread 
of dispersers between sites/islands that are connected by man-made structures. Definition adapted 
from Wilson et al. (2009) and Pili et al. (2019). 
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For alien frogs, all four pathway categories are known to have facilitated their 
introduction. But the most important invasion pathways are via “transport 
contaminant” followed by “escape from confinement”. These categories are the key 
invasion pathways operating on remote and isolated islands and archipelagoes 
(such as the Philippines) and continental islands. Some examples include the 
Galapagos, Guam, Hawaii, Australia, and New Zealand—all of which are globally 
important areas of biodiversity. “Release in nature” similarly played an important role 
in the introduction of alien frogs, and this is exemplified by the Cane Toad (Rhinella 
marina). This species was introduced by government agencies into the Philippines in 
1934 to serve as a biological control agent. These toads were being honed to 
combat the spread of pest beetles in sugar cane plantations, but the experiment 
failed miserably.

Half of the recorded alien reptiles—all are freshwater turtles—were able to establish 
feral populations primarily through intentional releases in the wild. This may be 
categorized further as those that were set free as “unwanted pets” or through a 
religious ritual called “fangsheng” (or mercy release). And because these said 
practices remain prevalent in the country, it is expected that these turtles 
(Chrysemys picta, Trachemys scripta elegans, and Pelodiscus sinensis) will likely 
disperse even further and will spread to many regions of the country. Noteworthy is 
the fact that in spite of the intensive commercial-scale harvesting of Chinese 
Softshell Turtles (Pelodiscus sinensis) that is happening in numerous regions of 
central Luzon (especially in the provinces of Bulacan, Pampanga, and Nueva Ecija), 
it was reported that these sub-populations continue to grow exponentially. The 
species is able to establish breeding populations by leading-edge dispersal via 
cultivation; the presence of vast areas of suitable habitats (swamps, rivers, natural 
and artificial ponds, flooded rice fields) in these regions of Luzon guarantees that the 
species will be able to sustain its rapid dispersal, reproduction, and survival at 
multiple sites. This observation presents an alarming trend in the control and 
management of this highly invasive alien turtle. 

The agamid lizard (Calotes versicolor), which was first recorded in Metro Manila in 
2013, is thought to have reached the Philippines through the pet trade. Individuals of 
the species that were first encountered were certainly escaped pets, or may have 
also been released intentionally by owners. And because this arboreal lizard thrives 
in second growth habitat and scrub land (refer to Table 4)—very common feature in 
the landscape of southern Luzon, C. versicolor is expected to become fully invasive. 
Also, the species will likely follow the same dispersal mechanisms as those observed 
from P. sinensis.  
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c. Habitat Preference

All alien amphibians and reptiles in the Philippines inhabit degraded habitats, human 
modified environments, and built-up areas (Table 4). A majority of the species thrive 
well in second growth, scrub land, agricultural plantations (planted with fruit trees, 
bananas, coconuts, etc.), flooded rice fields, creeks, artificial reservoirs and ponds, 
ditches, wooded parks, gardens, and in other “green spaces” within urbanized areas. 
In general, alien amphibians and reptiles are rare to absent in natural and 
undisturbed habitats (but see below) and their habitat distribution follows a gradient 
of disturbance (Figure 14). A key observation is that a higher number of alien 
species are found in degraded habitats and human-controlled environments. 

However, a number of species have occasionally been observed even in pristine 
habitats including natural forests at higher elevations. The Cane Toad, Chinese 
Bullfrog (Hoplobatrachus rugulosus), Common Wolf Snake (Lycodon capucinus), 
and Flowerpot Snake (Indotyphlops braminus) have been found in rivers and 
streams in mature secondary lowland dipterocarp forest. A population of the Green 
Paddy Frog (Hylarana erythraea) is known from mountain lakes at elevations of 800–
1,800 m. The population has adapted in this environment and is also known to breed 
there. The population most certainly has been introduced into this mountain 
environment as a transport-contaminant. In addition, a few individuals of the Cane 
Toad have been encountered in pristine montane forest even at elevations between 
1,000 and 1,400 meters, on or near the summit of Mount Arayat, Mount Makiling, 
Mount Banahao, and Mount Natib, all on Luzon. It is highly doubtful whether these 
individual toads are able to establish breeding populations in montane forest 
primarily because of unavailability of appropriate breeding microhabitats. And 
because these mountains are popular destination spots among tourists and hikers, 
these toads could have dispersed into these high elevation habitats via mass 
dispersal mechanism.

1. Habitat niche overlap with native species

About 80% of the 480+ species of native and/or endemic Philippine amphibians and 
reptiles inhabit various types of forest habitats. There is sufficient evidence to 
suggest that between 50 and 60% of the fauna (250–290 species) are able to 
tolerate some form of habitat disturbances and that these species are able to adapt 
to degraded natural forest. A smaller proportion of the herpetofauna (around 100 
species) are naturally occurring in non-forest habitats, especially scrubland 
vegetation, lakes, and swamps. Only 42 native species are known to thrive well in 
human-modified environments and built-up areas. Hence, these native species (11 
frogs, 12 lizards, 18 snakes, and one freshwater turtle) occur in similar habitats as 
those 13 alien amphibians and reptiles that are reported here. 

Data resulting from faunal surveys suggest that IAS frogs may have already 
displaced a number of native species from their habitats. Field observations indicate 
that wherever high densities of R. marina, H. rugulosus, and Kaloula pulchra were 
encountered, native frogs such as the Brackish Frog (Fejervarya moodiei), Philippine 
Grass Frog (Fejervarya vittigera), Philippine Swamp Frog (Limnonectes leytensis), 
and Philippine Painted Narrowmouth Toad (Kaloula picta) are conspicuously rare. In 
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addition, the recently documented presence of R. marina in Quezon, Palawan, is 
highly alarming, and would likely have an adverse impact particularly on native and 
endemic frogs and other vertebrates on the island. Cane toads are widely known to 
have caused population declines to many native frogs and frog-eating lizards, 
snakes, and mammals from several countries (such as Hawaii, New Guinea, and 
Australia) due to its potent toxicity. It is imperative that current efforts to study the 
ecological impacts of IAS amphibians and reptiles on the native fauna in the 
Philippines must be sustained and should be expanded.

Table 4. Habitat preference and elevational distribution of IAS amphibians and reptiles.

Species Habitat preference Elevation Range (m)

Eleutherodactylus planirostris Built-up areas Below 50 m

Rhinella marina Occasionally in pristine forest 
habitats, second growth, natural 
aquatic habitats, agricultural areas, 
built-up areas, artificial aquatic 
habitats

Sea level to 1,100 m

Hoplobatrachus rugulosus Second growth, natural aquatic 
habitats, agricultural areas, built-up 
areas, artificial aquatic habitats

Below 100 m

Kaloula pulchra Natural aquatic habitats, 
agricultural areas, built-up areas, 
artificial aquatic habitats

Below 30 m

Microhyla sp. Single record from a built-up area 10 m

Hylarana erythraea Occasionally in pristine forest 
habitats, second growth, natural 
aquatic habitats, agricultural areas, 
built-up areas, artificial aquatic 
habitats

Sea level to 900 m

Lithobates catesbeianus Built-up areas Below 30 m

Chrysemys picta Natural aquatic habitats, built-up 
areas, artificial aquatic habitats

Below 80 m

Trachemys scripta elegans Natural aquatic habitats, built-up 
areas, artificial aquatic habitats

Below 80 m

Pelodiscus sinensis Natural aquatic habitats, 
agricultural areas, built-up areas, 
artificial aquatic habitats

Below 30 m

Calotes versicolor Second growth, built-up areas Below 150 m

Lycodon capucinus Occasionally in pristine forest 
habitats, second growth, 
agricultural areas, built-up areas

Sea level to 600 m

Indotyphlops braminus Occasionally in pristine forest 
habitats, second growth, 
agricultural areas, built-up areas

Sea level to 1,000 m
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Old growth forest, mature 
secondary forest

Rhinella marina ✻

Secondary forest 
(disturbed forest)

Rhinella marina ✻
Hylarana erythraea ✻

Lycodon capucinus ✻
Indotyphlops 
  braminus ✻

Natural lakes and ponds, 
rivers, streams, swamps 
(with disturbance)

Rhinella marina
Hoplobatrachus rugulosus 
Hylarana erythraea 

Chrysemys picta
Trachemys s. elegans
Pelodiscus sinensis

Second growth, scrub Rhinella marina 
Hoplobatrachus rugulosus 
Kaloula pulchra

Calotes versicolor
Lycodon capucinus
Indotyphlops braminus

Cultivated fields, 
plantations, kaingin

Rhinella marina 
Hoplobatrachus rugulosus 
Kaloula pulchra

Calotes versicolor
Lycodon capucinus
Indotyphlops braminus

Flooded rice fields, 
creeks, ditches, irrigation 
canals, artificial ponds, 
reservoirs

Rhinella marina 
Hoplobatrachus rugulosus 
Kaloula pulchra
Hylarana erythraea 

Pelodiscus sinensis
Lycodon capucinus
Indotyphlops braminus

Parks, gardens Eleutherodactylus planirostris
Rhinella marina 
Hoplobatrachus rugulosus 
Kaloula pulchra
Microhyla sp.
Hylarana erythraea 

Pelodiscus sinensis
Calotes versicolor
Lycodon capucinus
Indotyphlops braminus

Urban, built-up areas Eleutherodactylus planirostris
Rhinella marina 
Hoplobatrachus rugulosus 
Kaloula pulchra
Hylarana erythraea 

Calotes versicolor
Lycodon capucinus
Indotyphlops braminus

Figure 14. Habitat distribution of IAS amphibians and reptiles along disturbance gradient. Green 
colors denote natural habitats, brown colors are human modified environments. The American 
Bullfrog is excluded due to absence of new information. An asterisk (✻) signifies occasional records.
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d. Food Preference

Preliminary results of ongoing diet and trophic niche ecology analyses in this study, 
show that IAS and native frogs consumed a wide range of prey with invertebrates 
accounting for 83% of preferred food items (Table 5). Both groups of frogs 
infrequently included terrestrial vertebrates in their diet (17%), with H. rugulosus 
being found to have consumed all types of vertebrates (anurans, reptiles, and 
mammals). Prey data also suggest that R. marina, H. rugulosus, and Limnonectes 
magnus may be considered as generalist predators. Prey type selection in Hylarana 
erythraea, Sanguirana everetti, and Megophrys stejnegeri is relatively narrower, 
suggesting that these species may be specialist predators. 

Rhinella marina scored the highest variation in prey item composition with 17 of 18 
recorded categories and followed by H. rugulosus with 10 prey types (Figure 15). In 
cane toads, ants comprise the highest percentage by volume, followed by beetles, 
centipedes and millipedes, crabs, butterfly larvae, grasshoppers, and termites. Toads 
also fed infrequently on terrestrial vertebrates (small snakes, lizards, and mice). 
Chinese bullfrogs frequently fed on larger prey items: crabs, beetles, grasshoppers, 
cockroaches, frogs, snakes, and shrews. This data demonstrate that both R. marina 
and H. rugulosus are highly voracious feeders.

Worth mentioning is the fact that all the specimens of cane toads examined in this 
study (120 samples) did not include mosquitoes in their diet. This finding provides 
clear evidence against the misguided practice (by some government officials) of 
releasing cane toads—and other invasive alien species, for that matter—into urban 
waterways to control Aedes aegypti mosquito, which spreads the dengue virus. 

1 Food niche overlap with native species

There is high dietary overlap between IAS frogs and native frogs. Food preference in 
IAS frogs fall under 18 prey types whereas native frogs had 12 prey types (Table 4). 
Both groups of frogs similarly fed on 12 food types: spiders, centipedes and 
millipedes, crabs, grasshoppers, praying mantis, cockroaches, true bugs, beetles, 
ants, flies, and frogs. This overlap clearly establishes the presence of competition 
between IAS frogs and native frogs on food resources.
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Table 5. Prey item categories of representative IAS frogs and three species of Philippine 
endemic frogs.

Prey Group Rhinella 
marina

Hoplobatrachus 
rugulosus

Hylarana 
erythraea

Megophrys 
stejnegeri

Limnonectes 
magnus

Sanguirana 
everetti

Snails 
(Gastropoda) X

Spiders 
(Arachnida) X X X X X

Centipedes & 
Millipedes 
(Myriapoda)

X X

Crabs 
(Crustacea) X X X X

Grasshoppers 
(Orthoptera) X X X X

Earwigs 
(Dermaptera) X

Mantids 
(Mantodea) X X

Termites 
(Blattodea) X

Cockroaches 
(Blattodea) X X X X

True bugs 
(Hemiptera) X X

Beetles 
(Coleoptera) X X X X X X

Ants 
(Hymenoptera) X X X X X

Bees & Wasps 
(Hymenoptera) X X

Butterfly Larvae 
(Lepidoptera) X X

Flies (Diptera) X X X X

Frogs 
(Amphibia) X X

Snakes & 
Lizards 
(Reptilia)

X X

Mice & Shrew 
(Mammalia) X X

Number of 
Categories

17 10 4 3 10 6
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Figure 15. Prey categories and prey item volumetric percentage observed for Rhinella marina 
(Top) and Hoplobatrachus rugulosus (Bottom).
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e. Pest Risk Maps for the Philippines

By modelling the native ecological niche of twelve invasive alien amphibian and 
reptile species (excluding the newly-discovered alien frog, Microhyla sp.), climatically 
suitable areas for these species in the Philippines were predicted, and thus, their 
potential distribution. The ecological niche models performed well—projections 
detected high climate suitability for most species in many areas where they have 
been observed to occur in the Philippines, indicating reliable predictions of 
climatically suitable areas (Figure 16).

All alien amphibian species, except Lithobates catesbeianus, were found to be 
climatically suitable to almost all parts of the Philippines. Eleutherodactylus 
planirostris was found to have the broadest extent of climatically  suitable areas in 
the Philippines, followed by Hoplobatrachus rugulosus, Rhinella marina, Kaloula 
pulchra, Hylarana erythraea, and least by Lithobates catesbeianus.

Among alien reptiles, all except Chrysemys picta and Trachemys scripta elegans 
were found to be climatically suitable to almost all parts of the country. Calotes 
versicolor, Indotyphlops brahminus, and Lycodon capucinus were found to have the 
broadest extent of climatically suitable areas; Pelodiscus sinensis with a moderate 
extent of climatically suitable areas, and C. picta and T. scripta elegans with the 
least.

The projections also show that the hotspots for alien amphibians and reptiles 
invasions are lowland areas, such as Cagayan Valley, central Luzon, and eastern 
Mindanao (Figure 17). These areas are most climatically susceptible to the majority 
of the alien amphibian and reptile species, potentially providing an optimal 
environment for growth, reproduction, and thus, fitness. Thus, native wildlife that are 
found in these areas are the most at risk from alien species.

Predictions of climatically suitable areas support the long-standing hypothesis that L. 
catesbeianus—a temperate species—failed to establish populations in the 
Philippines due to its unsuitability to Philippine’s tropical climate. Although L. 
catesbeianus were said to have “successfully” acclimatized in the Philippines’ climate 
when it was bred for industrial production in the 1960s to 1980s, it is highly likely that 
their survival in captivity was highly-dependent on human-intervention. However, the 
fact that the species has successfully established populations in wild in neighboring 
countries such as Malaysia, imply the possibility that the species can adapt and 
thrive in tropical climates. Surveys in areas where bullfrog breeding centers were 
previously established are warranted.

Interestingly, C. picta and T. scripta—two temperate species, seem to have a 
negligible extent (or none) of climatically suitable areas in the Philippines. However, 
feral populations have established in many freshwater habitats across the country. 
Notably, these localized populations have not been reported to spread to adjacent 
areas. The continued existence of these feral population despite low climatic 
suitability implies that these species have successfully adapted to the tropical climate 
of the Philippines, or that the feral populations could only survive with sustained 
human intervention. Notwithstanding, these feral populations should be eradicated, if 
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not monitored, while the population and their distribution is still manageable. 
Although P. sinesis—a temperate/sub-temperate species, is currently distributed and 
most abundant in lowland freshwater areas, the predictions suggest that the species 
is most climatically suitable in high-land areas.

Overall, the predictions suggest that low-land areas are most climatically suitable, 
and thus at high-invasion risk, to the majority of the alien amphibian and reptile 
species; however, our predictions also show the risk of invasion of high-land areas, 
especially for temperate/sub-temperate species.
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Figure 16. Invasion hotspots for the alien amphibians (left) and reptiles (right) in the Philippines.
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f. The IAS Caravan Information Campaign

The IAS Caravan training-workshop, which was held at the campus of Mindanao 
State University-Iligan Institute of Technology (MSU-IIT) on 18-20 Novermber 2019, 
was a huge success. Workshop trainees from HerpWatch Pilipinas, Inc., delivered a 
range of lectures that dealt on species diversity, invasion biology, illegal wildlife trade, 
and conservation biology. 

Field and laboratory exercises were accomplished as originally planned. Facilitators 
and participants conducted hands-on sampling of amphibians and reptiles at the two 
identified field sites within Iligan City (forest habitats in Barangay Puga-an and at 
Tinago Falls). Laboratory activities involved examination of specimens (of frogs, 
lizards, and snakes) for (i) taxonomic identification, (ii) morphological measurements, 
(iii) diet analysis, (iv) parasitological examinations, (v) swabbing of specimens for 
microbiome sampling, and (vi) specimen preservation.

To determine the effectiveness of the training-workshop, evaluation forms were 
distributed to participants and were filled out at the end of the three-day event. There 
were 20 respondents, most of them (60%) represent the academe and the rest are 
affiliated with government agencies and non-government organizations. Table 6 
below presents a summary of the evaluation for the training-workshop.

The percent ratings received range from 91.58% (for Accommodation) to 99% (for 
Course Contents and Organizers and Facilitators). The overall percent rating is 
94.11% which is equivalent to a Very Satisfied qualitative score. Additional 
comments from the training participants were also solicited. Majority of the 
participants recommended that the IAS Caravan training-workshop be (i) conducted 
for more than 3 days, (ii) to tackle further the topic on basic data analysis, and to (iii) 
have the field exercises conducted in more challenging sampling sites. All 
participants expressed their gratitude and well-wishes to the facilitators. 
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Table 6. Evaluation report for IAS Caravan training-workshop.

Performance Measures
Rating Evaluation and 

ScoreAcademe Others

Course Contents 100.00 97.50 99.00
Very Satisfied

Course Structure and 
Schedule 95.00 90.00 93.00

Very Satisfied

Course Materials 98.00 85.00 93.00
Very Satisfied

Organizers and 
Facilitators 100.00 97.50 99.00

Very Satisfied

Practical Organization 83.00 92.50 96.67
Very Satisfied

Applicability to 
Workplace 100.00 92.50 97.00

Very Satisfied

Accommodation 85.00 90.00 91.58
Very Satisfied

Food 97.00 97.50 97.00
Very Satisfied

Communication Pre-
workshop 97.00 92.50 95.00

Very Satisfied

Overall Score 94.11
Very Satisfied
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V. KEY ISSUES FOR THE FUTURE 
 
Scientific Research 
 

Without question, science-based information is a fundamental component in formulating 
strategies for effective prevention, control, and management of invasive alien species of  
amphibians and reptiles—and of all IAS for that matter. Scientific research should be  
made to be an integral part of any program on IAS by government agencies and other 
institutions. 
 
Commercial Utilization of IAS 
 
Collection of IAS amphibians and reptiles for commercial use may help curb increase 
feral populations. 
 
Enhancement of IAS Management Measures 
 
There is a need to develop stricter regulations for the local pet trade especially  
importation of exotic species.  
 
VI. LESSONS LEARNED 

 
The importance of engaging different stakeholders in understanding the presence of 
IAS amphibians and reptiles raised level of awareness of its potential adverse effect to 
the ecosystem. The collaborative efforts of local DENR authorities and academic 
institution is important to have better implementation and coordination for fieldwork and 
in situ activities.  

 
 

VII. CONCLUSION  
 

 
Based on analyses of updated and comprehensive data on spatial distribution, habitat 
preference, diet and trophic niche, six of the 13 alien amphibians and reptiles 
(Eleutherodactylus planirostris, Rhinella marina, Hoplobatrachus rugulosus, Kaloula 
pulchra, Hylarana erythraea, and Pelodiscus sinensis) are categorized as “highly 
invasive.” These species are anticipated to sustain their rapid dispersal, reproduction, and 
survival at multiple sites across the archipelago. “Pest-risk” projections reveal that the 
hotspots for alien invasions are lowland areas. These are the most climatically suitable 
areas for a majority of alien amphibians and reptiles, thus, potentially providing optimal 
environments and resources for growth, reproduction, and fitness. Native and endemic 
species of amphibians and reptiles (and other groups) that are naturally occurring in these 
areas are especially at high risk from ecological impacts of invasion. Data resulting from 
faunal surveys undertaken from other areas in the Philippines, suggest that IAS frogs may 
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have already displaced a number of native species from their natural habitats. In addition, 
the high degree of overlap in food and habitat resources between alien and native 
amphibians and reptiles, reveals the potential for intense ecological competition. 
 
Long-term conservation of native biodiversity can only be accomplished through 
protection of remaining natural habitats and the rehabilitation of degraded landscapes. 
Science based information is needed now more than ever to guide the development and 
implementation of sound management strategies to prevent, control, and manage the 
influx and impact of invasive alien species. 
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APPENDICES 



Appendix Table 1. Species checklist of amphibians and reptiles recorded from study sites on Luzon, Palawan, Panay, Samal, and Mindanao. 

Species
Luzon Palawan Panay

Samal Mindanao
Paoay Pasuquin Adams Estrella Irawan Alojipan Paningayan

AMPHIBIANS (Frogs)
Family Bombinatoridae
Barbourula busuangensis Taylor & Noble X
Family Bufonidae
Ansonia muelleri (Boulenger) X
Ingerophrynus philippinicus (Boulenger) X
Rhinella marina (Linnaeus) X X X X X X
Family Ceratobatrachidae
Platymantis cagayanensis Brown, Alcala & Diesmos X
Platymantis corrugatus (Dumèril) X X
Platymantis dorsalis (Dumèril) X
Platymantis guentheri (Boulenger) X
Platymantis sp. A X
Platymantis sp. B X
Family Dicroglossidae
Fejervarya moodiei (Taylor) X
Fejervarya vittigera (Wiegmann) X X X
Hoplobatrachus rugulosus (Wiegmann) X X X X X
Limnonectes acanthi (Taylor) X X
Limnonectes leytensis (Boettger) X
Limnonectes macrocephalus (Inger) X
Limnonectes magnus (Stejneger) X X
Limnonectes visayanus (Inger) X X
Occidozyga laevis (Günther) X X X X X
Family Megophryidae
Leptobrachium lumadorum Brown, Siler, Diesmos & Alcala X
Leptobrachium tagbanorum Brown, Siler, Diesmos & Alcala X
Megophrys stejnegeri Taylor X
Family Microhylidae
Chaperina fusca Mocquard X
Kalophrynus sinensis Peters X X
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Kaloula kalingensis Taylor X X
Kaloula picta (Duméril & Bibron) X
Kaloula pulchra Gray X X X
Kaloula sp. A X
Kaloula sp. B X
Family Ranidae
Hylarana erythrea (Schlegel) X
Pulchrana grandocula (Taylor) X X
Pulchrana moellendorffi (Boettger) X
Pulchrana similis (Günther) X X
Sanguirana igorota (Taylor) X X
Sanguirana luzonensis (Boulenger) X
Sanguirana sanguinea (Boettger) X
Staurois natator (Günther) X
Staurois nubilus (Mocquard) X
Family Rhacophoridae
Nyctixalus spinosus (Taylor) X
Polypedates leucomystax (Gravenhorst) X X X X X
Polypedates macrotis (Boulenger) X
Philautus poecilius Brown & Alcala X
Philautus sp. X
Rhacophorus bimaculatus Peters X

REPTILES (Lizards)
Family Agamidae
Bronchocela cristatella (Kuhl) X
Draco palawanensis McGuire & Alcala X
Draco spilopterus (Wiegmann) X X
Gonocephalus sp. X
Family Gekkonidae
Cyrtodactylus annulatus (Taylor) X
Cyrtodactylus philippinicus (Steindachner) X X X
Cyrtodactylus  sp. X
Gekko gecko (Linnaeus) X X X
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Luzon Palawan Panay

Samal Mindanao
Paoay Pasuquin Adams Estrella Irawan Alojipan Paningayan
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Gekko kikuchii (Oshima) X
Hemidactylus frenatus Duméril & Bibron X X X
Family Scincidae
Brachymeles hilong Brown & Rabor X X
Brachymeles orientalis Brown & Rabor X
Brachymeles sp. X X X
Eutropis multicarinata multicarinata (Gray) X X X
Lamprolepis smaragdina philippinica (Mertens) X X
Otosaurus cumingi (Gray) X X
Parvoscincus decipiens  (Boulenger) X
Parvoscincus steerei (Stejneger) X
Pinoyscincus jagori (Peters) X X
Sphenomorphus fasciatus  (Gray) X X

REPTILES (Snakes)
Family Colubridae
Ahaetulla prasina preocularis (Taylor) X X
Boiga cynodon (Boie) X X
Boiga dendrophila latifasciata (Boulenger) X
Boiga philippina (Peters) X
Chrysopelea paradisi Boie X
Cyclocorus lineatus (Reinhardt) X
Dendrelaphis levitoni Vogel and Van Rooijen X X
Dendrelaphis marenae Vogel and Van Rooijen X X X X
Dryophiops philippina Boulenger X
Lycodon capucinus (Boie) X
Lycodon dumerilii (Boulenger) X
Oligodon maculatus (Taylor) X
Ptyas luzonensis (Günther) X
Rhabdophis auriculatus (Günther) X
Rhabdophis spilogaster (Boie) X
Family Lamprophiidae
Psammodynastes pulverulentus (Boie) X X
Tropidonophis dendrophiops (Günther) X
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Family Typhlopidae
Ramphotyphlops cumingii (Gray) X
Family Viperidae
Trimeresurus flavomaculatus (Gray) X
Tropidolaemus subannulatus (Gray) X
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