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ABSTRACT

The ants of the volcanic caldera of Mt. Melibengoy in the Allah Valley Watershed 
Forest Reserve (AVWFR), are surveyed, principally by opportunistic collecting. 
We report 87 ant species representing 33 genera in six subfamilies. We also report 
three new species records for the Philippines in addition to 13 new distributional 
records for Mindanao Island. The new Philippine species records are: Cataulacus 
granulatus (Latreille, 1802); Myrmecina yamanei Okido, Ogata and Hosoishi, 
2016; and Pheidole quadrensis Forel, 1900. The new Mindanao distributional 
records are Camponotus nigricans Roger, 1863; Camponotus variegatus crassinodis 
Forel, 1892; Crematogaster subcircularis Mayr, 1879; Parasyscia rufithorax (Wheeler 
& Chapman, 1925); Pheidole cariniceps Eguchi, 2001; Ph. hortensis Forel, 1913; 
Ph. spinicornis Eguchi, 2001; Polyrhachis dives F. Smith, 1857; Po. illaudata 
Walker, 1859; Po. rastellata (Latreille, 1802); Po. thrinax Roger, 1863; Proceratium 
papuanum Emery, 1897; and Strumigenys theia Bolton, 2000. The high diversity 
of ants detected by opportunistic hand collecting suggests that a more intensive 
survey, using a variety of collecting techniques, will very likely discover more new 
species and new distributional records from Mt. Melibengoy.  The very diverse 
native ant community also provides as basis for the high conservation priority of 
the AVWFR. The knowledge gap of Mindanao ant diversity and its affinity to 
Bornean ant diversity are briefly discussed. 

Keywords: Ant diversity, Lake Holon, new records, South Cotabato

INTRODUCTION

The Philippines is a large archipelago of more than 7,600 islands of various sizes, 
topography, geologic origin, and degrees of human habitation and disturbance 
(National Mapping and Resource Information Authority [NAMRIA], 2022). 
Four of the largest islands, namely, Luzon (109,964.9 sq. km.: 326 ant species 
known), Mindanao (97,530 sq. km.: 216 ant species known), Negros (13,74.5 
sq. km.: 139 ant species known), and Palawan (12,188.6 sq. km.: 129 ant species 
known) are the best explored yet many mountains and natural habitats on these 
islands have never been surveyed for ants (General & Alpert, 2012; United 
Nations Environment Programme [UNEP], 2013; DEMG, unpublished notes). 
Other major islands such as Samar (12,849.4 sq. km.), Mindoro (10,571.8 
sq. km.), and Leyte (7,367.6 sq. km.) are still very poorly explored. Literally 
thousands of islands and mountains, even those that are inhabited, remain 
unexplored for ants.
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The history of the study of Philippine ant diversity and taxonomy can be 
summarized into several “periods of activity”. The earliest period involved the 
description by American and European myrmecologists of ants collected by 
explorers and professional collectors. The study of Philippine ants dates back at 
least to the early 1890s, when Carlo Emery described some ant species collected 
by M. E. Simon (Emery, 1893c). Many ant species described by Frederick Smith 
from Borneo and Indonesia were also found in the Philippines (Smith, 1857, 
1858, 1860, 1861, 1865). However, research efforts had always been sporadic.  
There was no expedition dedicated to the exploration of Philippine ant diversity, 
although Wheeler compiled a list of 71 Philippine species (Wheeler ,1909).  
In the 1910’s, James W. Chapman, a tenured professor and myrmecologist at 
Harvard University, came to teach in Dumaguete in the central island of Negros.  
The arrival of Chapman in the 1910s was the beginning of decades of ant 
collecting from throughout the country, but principally from Mt. Cuernos de 
Negros, right beside Dumaguete City (Antwiki, 2022a; Wheeler & Chapman, 
1925). Chapman’s work was interrupted by the Second World War when he and 
his family were captured on the mountain and incarcerated for 18 months in 
the University of Santo Tomas internment camp (AntWiki, 2022a). He never 
fully recovered from the hardship of incarceration, as evidenced by his shaky 
handwritten labels (DEMG, unpublished notes). Chapman collected thousands 
of specimens which are mostly housed in the Ant Collection of the Harvard 
University Museum of Comparative Zoology. After the Chapman period, 
there was a relative lull of several decades, when again foreign myrmecologists 
occasionally described Philippine species. During this lull, only a few journal 
articles were published about Philippine ants, such as Chapman (1963) and 
Calilung (2000). Calilung (2000) proposed a new genus with one new species 
and one new subspecies of a different genus. Only the new species, Tetramorium 
manobo (Calilung, 2000; survived a subsequent taxonomic review (Bolton, 2003; 
Schlick-Steiner, Steiner & Zettel, 2006).  In 2003, marking the beginning of the 
current period of systematic ant collecting in the country, Dr. Gary D. Alpert 
visited and conducted the first transect study of the ants of Mt. Isarog, where 
he applied, for the first time in the country, quantitative methods of collection.  
From that collection event, General and Alpert (2012) reported 10 new genus 
records in the country.  Most previous collections had been opportunistic, 
with the usual aim of simply collecting ants, exemplified by the many student 
collections of Mt. Makiling, now housed in the Entomological Collection of 
the Museum of Natural History of the University of the Philippines Los Baños. 
A notable exception to the opportunistic collection is Brown (1957), where he 
described two new species from interceptions by the U.S. Plant Quarantine 
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from plants that arrived in Honolulu, Hawaii, U.S.A. from the Philippines. The 
current period of modern transect studies, using a suite of collecting methods 
and equipment (Agosti et al., 2000) has now placed ant diversity technology on a 
par with the rest of the myrmecological world.  It has become possible to collect 
several dozen to hundreds of ant species from a single 100-m transect (General 
& Buenavente, 2017: 122 species collected; General, Buenavente, & Rodriguez, 
2020: 83 species collected; General, 2021: 75 species collected).  In all the 
transect studies conducted so far, species new to science have been discovered 
and are currently being taxonomically described.

Some of the recent articles on Philippine ants include a synoptic review of 
the ant genera of the Philippines (General & Alpert, 2012) and a taxonomic 
description of a new endemic ant genus (General, 2015).  

New Philippine species belonging to the following ant genera were described 
recently: Aretidris (General, 2015); Calyptomyrmex (Shattuck, 2011); Camponotus 
(Zettel et al., 2018; [in the former Forelophilus] Zettel & Zimmerman, 2007); 
Cardiocondyla (Seifert & Frohschammer, 2013); Carebara (Fernandez, 2010); 
Crematogaster (Hosoishi & Ogata, 2016); Diacamma (Laciny et al., 2015; Zettel et 
al., 2016); Dilobocondyla (Zettel & Bruckner, 2013); Echinopla (Zettel & Laciny, 
2015); Harpegnathos (General, 2016); Lordomyrma (Taylor, 2012); Myrmecina 
(Okido et al., 2020); Myrmicaria (Zettel et al., 2018); Myrmoteras (Zettel & 
Sorger, 2011); Odontomachus (General, 2018; Sorger & Zettel 2011); Polyrhachis 
(Kohout, 2006, 2013; Sorger & Zettel, 2009, 2010; Zettel, 2013); Pristomyrmex 
(Wang, 2003; Zettel, 2006, 2007; Zettel & Laciny, 2015); Recurvidris (Zettel, 
2008); Romblonella (General & Buenavente, 2015); Stictoponera (formerly 
Gnamptogenys) (Lattke, 2004); Strumigenys (Bolton, 2000); Tetheamyrma 
(General & Buenavente, 2018); Tetramorium (Calilung, 2000); Tetraponera 
(Ward, 2001); and Vombisidris (General, 2020; Zettel & Sorger, 2010). Many 
species of Pheidole described by Katsuyuki Eguchi from Borneo in 2001 are also 
found in the Philippines (Eguchi, 2001; DEMG, unpublished notes).  

Ants have been surveyed in the Philippines when opportunity and resources 
became available.  On the main island of Luzon, General et al. (2020) conducted 
a transect study on Mt. Isarog in the Bicol Peninsula, collecting both diurnal 
and nocturnal ants, and found a distinct community of nocturnal arboreal ants, 
including at least one new species, Vombisidris freyae General, 2020. 

On the other main island of Mindanao, only two systematic transect surveys 
have been published, although there are several unpublished surveys (PACB, 
unpublished notes).  

General & Buenavente (2017) conducted a transect survey of a World 
Heritage Site, Mt. Hamiguitan in Davao Oriental Province (see approximate 
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location in Fig. 1a), and found 122 species representing 55 genera, with 14 
new Philippine records of species, including some potentially new species. In 
Bukidnon Province, General (2021) conducted a transect study of a remote 
disturbed forest in a conflict zone (see approximate location in Figure 1a) and 
discovered nine new species distributional records for the country.  

The distribution and diversity of ants in the Philippines remain poorly 
understood.  Any effort or study to survey the ants of the archipelago, particularly 
in unexplored areas but especially in conflict areas, will add significantly to 
our understanding of the diversity and distribution of ants in the Philippine 
archipelago.  

The Municipality of T’boli, Province of South Cotabato, where Mt. 
Melibengoy and its crater lake, Lake Holon, is located, is part of the Allah Valley 
Watershed Forest Reserve (AVWFR) which is considered a conservation priority 
site in the country. Lake Holon is an important ecotourism site that provides 
income to the nearby indigenous communities. Recently, the Sultan Kudarat 
State University conducted biodiversity assessment of beetles of Lake Holon 
(Cabras, et al., 2022; Medina et al., 2023; Pajota et al., 2022; Patalita et al., 
2022; Pepito et al., 2020).  

OBJECTIVE OF THE STUDY

The objective of this study was to document the ants of Mt. Melibengoy and 
its crater lake, Lake Holon. The ant diversity of Mt. Melibengoy has never been 
surveyed. Therefore, all ant records of this study are new distributional records for 
Mt. Melibengoy. This latest contribution provides a look at the ant diversity of 
the volcanic caldera of Mt. Melibengoy, a poorly surveyed mountain in southern 
Mindanao Island.  

MATERIALS AND METHODS

Lake Holon is located in the caldera of Mt. Melibengoy (formerly known as 
Mt. Parker), an inactive volcano with an elevation of 1, 280 m above sea level 
(masl), in the southern portion of central Mindanao Island (Figure 1a). The lake 
is bounded by steep slopes of loose, unstable volcanic rocks and boulders, severely 
restricting access by only two challenging trails namely the Kule and Salacafe 
trails (Figure 1b). The sampling of ants was conducted, mainly by Nonesa G. Ali, 
with the assistance of Joelyn D. Mamon and supervision by David Emmanuel 
M. General and Rizalyn B. Cudera, in September 2019, October 2019, March 
2020, November 2020, February 2021, April 2021, and October 2021. 
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Ants were collected principally by opportunistic collecting along the 
established semi-permanent trails leading to Lake Holon. Specimens were 
collected from 3 sampling sites. 

Sampling site 1 was the semipermanent Salacafe trail, roughly 9 km long, 
stretching from the Barangay (village) Salacafe tourist reception area to Lake 
Holon base camp.  The trail is largely open, with the lower sections having been 
transformed into farmland.

Sampling site 2 was the base camp in a grassy field at the shore of Lake Holon.  
The vegetation around the camp was an unidentified spreading mat-forming 
grass and disturbed secondary forest (Figure 1c).

Sampling site 3 was the outlet of the lake. The site was surrounded by 
secondary forest.  

Quantitative methods of collection, such as pitfall trapping and leaf litter 
sifting, were attempted but were abandoned because of the difficulty of the 
terrain, instability of the slope surface (Figure 1b), and the paucity of the leaf 
litter.  Specimens were preserved in 70% EtOH and representative samples were 
dry-mounted on card triangles.  

Dry mounted specimens were examined with a Leica 26D stereomicroscope.  
The specimens were identified to genus, using the following keys: Bolton (1991); 
Borowiec (2016); General & Alpert (2012); Schmidt & Shattuck (2014); and 
Shattuck (1992). Then the species were determined using the appropriate genus 
keys: Aenictus (Jaitrong & Yamane 2011, 2012); Cataulacus (Bolton, 1974); 
Euprenolepis (LaPolla, 2009); Myrmecina (Okido et al., 2020); Myrmicaria (Zettel 
et al. 2018); Odontomachus (Sorger & Zettel, 2011); Parasyscia (as Cerapachys, 
Brown, 1975); Pheidole (Eguchi 2001); Polyrhachis (Kohout, 2006, 2013, 2014); 
Strumigenys (Bolton, 2000); Technomyrmex (Bolton, 2007); and Tetramorium 
(Bolton, 1976, 1977). We also used the keys available online (Antwiki, 2022b-g).

Specimens of new Philippine and Mindanao distributional records have 
been deposited at the Natural History Museum of the National Museum of 
the Philippines (PNM). A reference collection has been established in Sultan 
Kudarat State University.

Representative specimens of new Philippine distributional records of species 
were imaged. Images were created by Perry Archival C. Buenavente, using a 
Leica MC120HD digital camera attached to a Leica S8APO stereomicroscope. 
These images were stacked using Combine ZM. The stacked images were edited 
with Adobe Photoshop CS5. The map was created in QGIS 3.14 (2021), using 
geographic information system data from Philippine Geographic Information 
System Data Clearinghouse [PhilGIS], 2021.
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Figure 1

Location of study site

Figure 1a shows the map of ant surveys conducted on Mindanao Island, 
Philippines. Gold star indicates the approximate location of an opportunistic 
sampling study around Lake Holon, Mt. Melibengoy, Municipality of T’boli, 
South Cotabato Province (this contribution). White circle indicates the 
approximate location of a transect study on Pantaron Range, Bukidnon Province 
(General, 2021). Red circle indicates the approximate location of a transect study 
on Mt. Hamiguitan, Davao Oriental Province (General & Buenavente, 2017). 
False colors indicate elevation, where blues are lower in elevation while reds are 
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higher. View of the volcanic caldera, including Lake Holon, from an overlook. 
Light-colored gashes indicate recent landslides (Figure 1b). Grassy campsite is 
at the shore of Lake Holon (Figure 1b). Field images were done by Joelyn D. 
Mamon.

RESULTS AND DISCUSSION

A total of 87 ant species were collected from three sites around Lake Holon.  
Three species are new Philippine distributional records, namely: Cataulacus 
granulatus (Latreille, 1802); Myrmecina yamanei Okido, Ogata & Hosoishi, 
2021; and Pheidole quadrensis Forel, 1900 (Figures 2-4). Thirteen species are new 
distributional records for the island of Mindanao: Camponotus nigricans Roger, 
1863; Camponotus variegatus crassinodis Forel, 1892; Crematogaster subcircularis 
Mayr, 1879; Parasyscia rufithorax (Wheeler & Chapman, 1925); Pheidole cariniceps 
Eguchi, 2001; Ph. hortensis Forel, 1913; Ph. spinicornis Eguchi, 2001; Polyrhachis 
dives F. Smith, 1857; Po. illaudata Walker, 1859; Po. rastellata (Latreille, 1802); 
Po. thrinax Roger, 1863; Proceratium papuanum Emery, 1897; and Strumigenys 
theia Bolton, 2000. Table 1 summarizes and arranges the species alphabetically 
by subfamily.  

Figures 2-4

New Philippine distributional records of species from Lake Holon, Mt. Melibengoy, 
Municipality of T’boli, South Cotabato Province, Mindanao Island, Philippines. 
2a, 2b: Cataulacus granulatus (Latreille, 1802), full-face and lateral view; 3a, 3b: 
Myrmecina yamanei Okido, Ogata & Hosoishi, 2016, full-face and lateral view; 
4a, 4b: Pheidole quadrensis Forel, 1900, full-face and lateral view. Images by Perry 
Archival C. Buenavente
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Table 1

List of ant species, identified based on the indicated subcaste, collected at Lake Holon, 
Mt. Melibengoy, T’boli, South Cotabato Province, Mindanao Island, Philippines. 
Species names in boldface represent new Philippine distributional records of species.  
Species names marked with * represent new distributional records for the island of 
Mindanao 

Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 
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Table 1 continued

Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 

 

Camponotus undetermined species 6 worker 

Camponotus undetermined species 7 worker 

Camponotus undetermined species 8 worker 

Camponotus undetermined species 9 queen 

Camponotus undetermined species 10 worker 

Camponotus undetermined species 11 male alate 

Colobopsis corallina Roger, 1863: 159 worker 

Colobopsis leonardi (Emery, 1889: 515)  worker 

Colobopsis undetermined species 1 female alate 

Colobopsis undetermined species 2 female alate 

Colobopsis undetermined species 3 worker 

Euprenolepis procera (Emery, 1900: 699) worker 

Nylanderia undetermined species 1 worker 

Nylanderia undetermined species 2 worker 

Nylanderia undetermined species 3 male alate 

Paraparatrechina iridescens (Donisthorpe, 1942: 71) worker 

Polyrhachis aequalis Forel, 1910: 129 worker 

Polyrhachis armata (Le Guillou, 1842: 313) worker 

Polyrhachis dives* F. Smith, 1857: 64 worker 

Polyrhachis illaudata* Walker, 1859: 373 worker 

Polyrhachis mindanaensis Emery, 1923: 62 worker 

Polyrhachis rastellata* (Latreille, 1802: 130) worker 

Polyrhachis semiinermis Donisthorpe, 1941: 209 worker 

Polyrhachis thrinax Roger, 1863: 152 worker 

Polyrhachis villipes F. Smith, 1857: 61 worker 

Polyrhachis zopyra F. Smith, 1861:  worker 

Pseudolasius undetermined species 1 worker 

 

Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 

 

Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 
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Table 1 continued
Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 

 

Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 

 

Camponotus undetermined species 6 worker 

Camponotus undetermined species 7 worker 

Camponotus undetermined species 8 worker 

Camponotus undetermined species 9 queen 

Camponotus undetermined species 10 worker 

Camponotus undetermined species 11 male alate 

Colobopsis corallina Roger, 1863: 159 worker 

Colobopsis leonardi (Emery, 1889: 515)  worker 

Colobopsis undetermined species 1 female alate 

Colobopsis undetermined species 2 female alate 

Colobopsis undetermined species 3 worker 

Euprenolepis procera (Emery, 1900: 699) worker 

Nylanderia undetermined species 1 worker 

Nylanderia undetermined species 2 worker 

Nylanderia undetermined species 3 male alate 

Paraparatrechina iridescens (Donisthorpe, 1942: 71) worker 

Polyrhachis aequalis Forel, 1910: 129 worker 

Polyrhachis armata (Le Guillou, 1842: 313) worker 

Polyrhachis dives* F. Smith, 1857: 64 worker 

Polyrhachis illaudata* Walker, 1859: 373 worker 

Polyrhachis mindanaensis Emery, 1923: 62 worker 

Polyrhachis rastellata* (Latreille, 1802: 130) worker 

Polyrhachis semiinermis Donisthorpe, 1941: 209 worker 

Polyrhachis thrinax Roger, 1863: 152 worker 

Polyrhachis villipes F. Smith, 1857: 61 worker 

Polyrhachis zopyra F. Smith, 1861:  worker 

Pseudolasius undetermined species 1 worker 

 Subfamily Myrmicinae  

Carebara diversa (Jerdon, 1851: 109) worker 

Carebara maccus Wheeler, 1929: 52 worker 

Cataulacus granulatus (Latreille, 1802: 275) worker 

Crematogaster crassicornis Emery, 1893c: 265 worker 

Crematogaster subcircularis* Mayr, 1879: 685 worker 

Crematogaster undetermined species 1 female alate 

Myrmecina grandis Okido, Okada & Shingo, 2020: 46 worker 

Myrmecina undetermined species 1 worker 

Myrmecina yamanei Okido, Okada & Shingo, 2020: 103 worker 

Myrmicaria aphidicola Calilung, 2000: 68  worker 

Pheidole aglae Forel, 1913: 32 worker 

Pheidole cariniceps* Eguchi, 2001: 41 worker 

Pheidole fervens F. Smith, 1858: 176 worker 

Pheidole hortensis* Forel, 1913: 38 worker 

Pheidole quadrensis Forel, 1900: 25 worker 

Pheidole quadricuspis Emery 1900: 683 worker 

Pheidole rabo Forel, 1913: 28 worker 

Pheidole singaporensis Özdikmen, 2010: 804 worker 

Pheidole spinicornis* Eguchi, 2001: 116 worker 

Pheidole undetermined species 1 female alate 

Solenopsis undetermined species 1 worker 

Strumigenys theia* Bolton, 2000: 407 worker 

Tetramorium aspersum (F. Smith, 1865: 72) worker 

Tetramorium insolens (F. Smith, 1861: 47) worker 

Tetramorium khnum Bolton, 1977: 122 worker 

Tetramorium pacificum Mayr, 1870: 976 worker 
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Table 1 continued
Species Subcaste 

Subfamily Dolichoderinae  

Dolichoderus thoracicus (F. Smith, 1860: 69) worker 

Dolichoderus undetermined species 1 worker 

Iridomyrmex anceps (Roger, 1863: 164) worker 

Technomyrmex sundaicus (Emery, 1900: 695) worker 

Subfamily Dorylinae  

Aenictus gracilis Emery, 1893b: 187 worker 

Aenictus laeviceps F. Smith, 1857: 79 worker 

Aenictus nesiotis Wheeler & Chapman, 1930  

in Wheeler W. M. 1930: 208 worker 

Aenictus undetermined species 1 male alate 

Parasyscia rufithorax* Wheeler & Chapman, 1925: 50 worker 

Subfamily Formicinae  

Anoplolepis gracilipes (F. Smith, 1857: 55) worker 

Camponotus irritans pallidus (F. Smith, 1857: 57) worker 

Camponotus nigricans* Roger, 1863: 140 worker 

Camponotus pressipes Emery, 1893c: 268 worker 

Camponotus variegatus crassinodis* Forel, 1892: 230 worker 

Camponotus undetermined species 1 worker 

Camponotus undetermined species 2 female alate 

Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 

 

Vollenhovia ambitiosa Menozzi, 1925: 446 worker 

Vollenhovia undetermined species 1 male alate 

Subfamily Ponerinae  

Brachyponera obscurans (Walker, 1859: 372) worker 

Cryptopone testacea Emery, 1893a: cclxxv worker 

Diacamma symposium Zettel, Pal & Laciny, 2016: 152 worker 

Ectomomyrmex undetermined species 1 worker 

Hypoponera undetermined species 1 worker 

Leptogenys diminuta (F. Smith, 1857: 69) worker 

Leptogenys peuqueti (Andre, 1887: 292) worker 

Myopias undetermined species 1 worker 

Odontomachus rixosus F. Smith, 1857: 64 worker 

Odontomachus simillimus F. Smith, 1858: 80 worker 

Odontomachus undetermined species 1 worker 

Odontoponera denticulata (F. Smith, 1858: 90) worker 

Subfamily Proceratiinae  

Proceratium papuanum* Emery, 1897: 592 worker 
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Camponotus undetermined species 3 worker 

Camponotus undetermined species 4 worker 

Camponotus undetermined species 5 worker 
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Table 1 continued

Mount Melibengoy is a poorly surveyed mountain ecosystem of the Allah 
Valley Watershed Forest Reserve (AVWFR) on Mindanao Island, itself largely 
unexplored for insect and invertebrate biodiversity.  

“We cannot protect something we do not love, we cannot love what we do 
not know, and we cannot know what we do not see. And touch. And hear.” 
(Louv, 2012).  This statement explains why protected natural areas continue to 
be damaged by desctructive human activities.  One step forward in improving the 
protection of natural areas is determining what plants and animals, particularly 
native or even endemic species, reside in these areas.

Wildlife conservation is informed by biodiversity surveys of protected 
habitats, which may be remote or within conflict zones.  Surveys by local students 
provide information and specimens from these difficult areas, which are usually 
inaccessible to nonresidents. In this study, only the senior author is a non-
resident of the unstable southwestern corner of Mindanao Island.  Non-Filipino 
researchers would be discouraged by their local counterparts because the safety 
risk is unacceptably high.

Kass et al. (2022) predict that southwestern Mindanao, among other 
unexplored areas in the Philippines, can be a potential center of ant species 
richness with the appropriate amount of effort and sampling.  Our survey results 
seem to corroborate this prediction.   There are several possibly new species in the 
current collection. 

The ant community of the protected landscape of Lake Holon has a very high 
proportion of native ant species. Our results show that the natural areas of Mt. 
Melibengoy and Lake Holon are relatively healthy, suggesting that the area is not 
heavily disturbed by ecotourism activities.  

Lake Holon, despite being officially classified as a protected landscape, is a 
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Camponotus undetermined species 5 worker 
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famous tourist destination in the Philippines.  The economic value of the tourism 
services of Lake Holon is estimated to be around PhP 224 million annually (Villa 
et al. 2016).  Tourism poses a threat to the biodiversity of Lake Holon, because the 
trails and base camps are constantly cleared.  The maintenance of semipermanent 
trails and camp sites affects the native flora and fauna, such as the ants extant in 
the area.  In this sense, the difficult terrain and loose rocky substrate protect the 
native fauna and flora from human disturbance (Figure 1b).

Aside from their role as ecosystem engineers, ants are also considered 
important indicator species to monitor conservation and management practices 
(Wills & Landis, 2018).  Ants can be used in monitoring the level of disturbance 
of the area, especially since habitat destruction is a constant threat in Lake Holon.  
Crist (2009) found that habitat fragmentation mediated by human activities 
decreased native ant species diversity.  This loss of ant diversity affected wider 
areas due to  the disruption of functional roles.  A higher conservation priority 
for Lake Holon is imperative because of the high risk of  forest disturbance and 
fragmentation of Mt. Melibengoy.

Only two systematic ant surveys on the large island of Mindanao have been 
published (General & Buenavente, 2017; General, 2021), although several remain 
unpublished (PACB, unpublished notes). Figure 1a shows the approximate 
geographic locations and the large distances between the previous study sites and 
this current study. The map clearly shows that there are entire mountain ranges 
that remain unexplored for ants. The current contribution, together with the 
two previous studies, provide just a glimpse of the ant diversity on Mindanao. 
This glimpse suggests a degree of affinity of Mindanao ant fauna with Bornean 
and fauna.  Twenty species described from Borneo are also found in Mindanao 
(AntWiki, 2024; DEMG, unpublished notes) (Table 2).  It is possible that many 
more Bornean ant species may be found on Mindanao.  

Table 2

List of ant species described from Borneo that are also found on Mindanao Island 
(AntWiki, 2024; DEMG, unpublished notes)

1 Aenictus gracilis Emery, 1893b: 187 

2 Camponotus (Tanaemyrmex) irritans pallidus (F. Smith, 1857: 57) 

3 Camponotus (Myrmamblys) leucodiscus Wheeler, 1919: 117-118 

4 Camponotus (Myrmotarsus) pressipes Emery, 1893c: 268 (footnote) 

5 Crematogaster subcircularis Mayr, 1879: 685 

6 Diacamma rugosum (Le Guillou, 1842: 318) 

7 Echinopla pallipes F. Smith, 1857: 80 

8 Paratopula ankistra Bolton, 1988: 134 

9 Pheidole annexa Eguchi, 2001: 32 

10 Pheidole cariniceps Eguchi, 2001: 41 

11 Pheidole clypeocornis Eguchi, 2001: 44 

12 Pheidole deltea Eguchi, 2001: 47 

13 Pheidole kikutai Eguchi, 2001: 67 

14 Pheidole planidorsum Eguchi, 2001: 91 

15 Pheidole retivertex Eguchi, 2001: 104 

16 Pheidole sayapensis Eguchi, 2001: 114 

17 Pheidole spinicornis Eguchi, 2001: 116 

18 Pheidole tenebricosa Eguchi, 2001: 121 

19 Polyrhachis (Polyrhachis)  montana Hung, 1970: 23 

20 Strumigenys theia Bolton, 2000: 407 
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Table 2 continued

CONCLUSIONS

Ant research on Mindanao is still nascent. The current knowledge of the diversity 
and distribution of ants on Mindanao is quite fragmentary. The geographical 
distances between sites that have been systematically and authoritatively surveyed 
are too large for any speculation of distributional patterns. Much field work still 
needs to be done to elucidate the ant diversity of such a large island. It is hoped 
that this paper would encourage other students and researchers to survey the ants 
of Mindanao Island.

1 Aenictus gracilis Emery, 1893b: 187 

2 Camponotus (Tanaemyrmex) irritans pallidus (F. Smith, 1857: 57) 

3 Camponotus (Myrmamblys) leucodiscus Wheeler, 1919: 117-118 

4 Camponotus (Myrmotarsus) pressipes Emery, 1893c: 268 (footnote) 

5 Crematogaster subcircularis Mayr, 1879: 685 

6 Diacamma rugosum (Le Guillou, 1842: 318) 

7 Echinopla pallipes F. Smith, 1857: 80 

8 Paratopula ankistra Bolton, 1988: 134 

9 Pheidole annexa Eguchi, 2001: 32 

10 Pheidole cariniceps Eguchi, 2001: 41 

11 Pheidole clypeocornis Eguchi, 2001: 44 

12 Pheidole deltea Eguchi, 2001: 47 

13 Pheidole kikutai Eguchi, 2001: 67 

14 Pheidole planidorsum Eguchi, 2001: 91 

15 Pheidole retivertex Eguchi, 2001: 104 

16 Pheidole sayapensis Eguchi, 2001: 114 

17 Pheidole spinicornis Eguchi, 2001: 116 

18 Pheidole tenebricosa Eguchi, 2001: 121 

19 Polyrhachis (Polyrhachis)  montana Hung, 1970: 23 

20 Strumigenys theia Bolton, 2000: 407 

 

1 Aenictus gracilis Emery, 1893b: 187 

2 Camponotus (Tanaemyrmex) irritans pallidus (F. Smith, 1857: 57) 

3 Camponotus (Myrmamblys) leucodiscus Wheeler, 1919: 117-118 

4 Camponotus (Myrmotarsus) pressipes Emery, 1893c: 268 (footnote) 

5 Crematogaster subcircularis Mayr, 1879: 685 

6 Diacamma rugosum (Le Guillou, 1842: 318) 

7 Echinopla pallipes F. Smith, 1857: 80 

8 Paratopula ankistra Bolton, 1988: 134 

9 Pheidole annexa Eguchi, 2001: 32 

10 Pheidole cariniceps Eguchi, 2001: 41 

11 Pheidole clypeocornis Eguchi, 2001: 44 

12 Pheidole deltea Eguchi, 2001: 47 

13 Pheidole kikutai Eguchi, 2001: 67 

14 Pheidole planidorsum Eguchi, 2001: 91 

15 Pheidole retivertex Eguchi, 2001: 104 

16 Pheidole sayapensis Eguchi, 2001: 114 

17 Pheidole spinicornis Eguchi, 2001: 116 

18 Pheidole tenebricosa Eguchi, 2001: 121 

19 Polyrhachis (Polyrhachis)  montana Hung, 1970: 23 

20 Strumigenys theia Bolton, 2000: 407 

 



Asian Journal of Biodiversity Vol. 15 January 2024

62

LITERATURE CITED

Agosti, D., Majer, J. D., Alonso, L. E., & Schultz, T. R. (eds.) (2000). Ants: 
Standard Methods for Measuring and Monitoring Biodiversity. Washington, D.C.: 
Smithsonian Institution Press. pp. xi+275.

André, E. (1887). Description de quelques fourmis nouvelles ou imparfaitement 
connues. Revue D’entomologie (caen), 6, 280–298. https://doi.org/10.5281/
zenodo.27104

AntWiki. (2022a). Chapman, James Wittenmyer. https://antwiki.org/wiki/
Chapman,_James_Wittenmyer_(1880-1964)

AntWiki. (2022b). Emery’s key to the subgenera of Camponotus in the Old 
World. https://antwiki.org/wiki/Genera_Insectorum:_Emery%27s_key_to_
Camponotus_subgenera_of_the_Old_World

AntWiki. (2022c). Key to Bornean species of Polyrhachis subgenus Cyrtomyrma. 
https://antwiki.org/wiki/Key_to_Polyrhachis_Cyrtomyrma_of_Borneo 

AntWiki. (2022d). Key to Dorylinae of the world. https://antwiki.org/wiki/Key_
to_Dorylinae_World_Genera 

AntWiki. (2022e). Key to Philippine Odontomachus. https://antwiki.org/wiki/
Key_to_Philippine_Odontomachus 

AntWiki. (2022f ). Key to the Aenictus pachycerus species group. https://antwiki.
org/wiki/Key_to_Aenictus_pachyerus_group_species

AntWiki. (2022g). Key to the workers of the ant genus Myopias. https://antwiki.
org/wiki/Key_to_Myopias_workers 

AntWiki. (2024). Ants of Borneo. https://antwiki.org/wiki/Borneo#top 

Bolton, B. (1974). A revision of the palaeotropical arboreal ant genus Cataulacus 
F. Smith (Hymenoptera: Formicidae). Bulletin of the British Museum (Natural 
History) (Entomology), 30(1), 1-105. https://doi.org/10.5962/bhl.part.24939



63

Asian Journal of Biodiversity Vol. 15 January 2024

Bolton, B. (1976). The ant tribe Tetramoriini. Constituent genera, review 
of smaller genera and revision of Triglyphothrix Forel. Bulletin of the British 
Museum (Natural History) (Entomology), 34, 281-379. https://doi.org/10.5281/
zenodo.26843

Bolton, B. (1977). The ant tribe Tetramoriini (Hymenoptera: Formicidae). The 
genus Tetramorium Mayr in the Oriental and Indo-Australian Regions, and in 
Australia. Bulletin of the British Museum (Natural History) (Entomology) 36, 67-
151. https://doi.org/10.5281/zenodo.26844

Bolton, B. (1988). A review of Paratopula Wheeler, a forgotten genus of 
myrmicine ants (Hym., Formicidae). Entomologist’s Monthly Magazine, 124, 125-
143. https://doi.org/10.5281/zenodo.26852

Bolton, B. (1991). New myrmicine ant genera from the Oriental Region 
Hymenoptera: Formicidae. Systematic Entomology, 16(1), 1-13. https://resjournals.
onlinelibrary.wiley.com/doi/abs/10.1111/j.1365-3113.1991.tb00571.x

Bolton, B. (2000). The ant tribe Dacetini. Memoirs of the American Entomological 
Institute, 65, 1-1028. 

Bolton, B. (2003). Synoposos and classification of Formicidae. Memoirs 
of the American entomological Institute, 71, 11-370. https://cir.nii.ac.jp/
crid/1574231874728882048

Bolton, B. (2007). Taxonomy of the dolichoderine ant genus Technomyrmex 
Mayr based on the worker caste. Contributions of the American Entomological 
Institute, 35, 1-150. https://antcat.org/documents/3807/21343.pdf

Borowiec, M. L. (2016). Generic revision of the ant subfamily Dorylinae 
(Hymenoptera, Formicidae). ZooKeys, 608, 1-280. https://doi.org/10.3897/
zookeys.608.9427

Brown Jr, W. L. (1957). The Indo-Australian Species of the Ant Genus Strumigenys 
Fr. Smith: Three New Philippine Species. Psyche: A Journal of Entomology, 63(4), 
113-118. https://doi.org/10.1155/1956/16482



Asian Journal of Biodiversity Vol. 15 January 2024

64

Brown, W. J. (1975). Contributions toward a reclassification of the Formicidae. 
V. Ponerinae, tribes Platythyreini, Cerapachyini, Cylindromyrmecini, 
Acanthostichini, and Aenictogitini. Search Agriculture 5. Entomology (Ithaca), 15, 
1-115. https://doi.org/10.5281/zenodo.26999

Cabras, A. A., Cudera, R., Mamon, J., & Medina, M. N. D. (2022). Two new 
species of Metapocyrtus (Orthocyrtus) Heller, 1912 (Coleoptera, Curculionidae, 
Entiminae) from southern Mindanao, Philippines, with ecological notes. 
ZooKeys, 1116, 133–147. https://doi.org/10.3897/zookeys.1116.83236 

Calilung, M. V. J. (2000). A new genus, two new species and a new subspecies of 
Philippine ants (Hymenoptera: Formicidae). Philippine Entomologist, 14, 65-73. 
https://doi.org/10.59852/tpe-a427v14i1

Chapman, J. W. (1963). Some new and interesting Philippine ants (Hymenoptera: 
Formicidae). Philippine Journal of Science, 92, 247-263. https://doi.org/10.5281/
zenodo.26616

Crist, T. O. (2009). Biodiversity, species interactions, and functional roles 
of ants (Hymenoptera: Formicidae) in fragmented landscapes: a review. 
Myrmecological News, 12, 3-13. https://myrmecologicalnews.org/cms/index.
php?filename=volume12/mn12_3-13_supplement.pdf&format=raw&option=
com_download&view=download

Donisthorpe, H. (1941). Descriptions of new ants (Hym., Formicidae) from 
various localities. Annals and Magazine of Natural History, (11)8, 199-210. 
https://doi.org/10.5281/zenodo.26473

Donisthorpe, H. (1942). Descriptions of a few Ants from the Philippine Islands, 
and a male of Polyrhachis bihamata Drury from India. Annals and Magazine of 
Natural History, 9(49), 64–72. https://doi.org/10.1080/03745481.1942.9755466

Eguchi, K. (2001). A Revision of the Bornean Species of the Ant Genus Pheidole 
(Insecta: Hymenoptera: Formicidae: Myrmicinae). Tropics, Monograph Series No. 
2, 1–154. https://doi.org/10.3759/tropics.monographno.2_1 

Emery, C. (1889). Formiche di Birmania e del Tenasserim raccolte da Leonardo 
Fea (1885-87). [concl.]. Annali del Museo Civico di Storia Naturale Giacomo Doria 
27[=(2)(7)], 513-520. https://www.antwiki.org/wiki/images/b/b8/Emery_
1889d.pdf



65

Asian Journal of Biodiversity Vol. 15 January 2024

Emery, C. (1893a). Untitled. Introduced by:” M.C. Emery, de Bologne, envoie 
les diagnoses de cinq nouveaux genres de Formicides”. Annales de la Société 
Entomologique de France (Bulletin), 61, cclxxv-cclxxvii. https://www.antwiki.org/
wiki/images/d/d2/Emery_1893a.pdf

Emery, C. (1893b). Formicides de l’Archipel Malais. Revue Suisse de Zoologie, 1, 
187-229. https://www.antwiki.org/wiki/images/0/0f/Emery_1893g.pdf

Emery, C. (1893c). Voyage de M.E. Simon aux îles Philippines (mars et avril 
1890). Formicides. Annales de la Société entomologique de France, 62, 259-270. 
https://www.antwiki.org/wiki/images/a/a7/Emery_1893i.pdf

Emery, C. (1897). Formicidarum species novae vel minus cognitae in collectione 
Musaei Nationalis Hungarici quas in Nova-Guinea, colonia germanica, collegit 
L. Biró. Természetrajzi Füzetek, 20, 571-599. https://www.antwiki.org/wiki/
images/8/80/Emery_1897c_Formicidarum.pdf

Emery, C. (1900). Formiche raccolte da Elio Modigliani in Sumatra, Engano e 
Mentawei. Annali del Museo Civico di Storia Naturale Giacomo Doria (Genova) 
(2), 20(40), 661–722. https://doi.org/10.5962/bhl.part.9035

Emery, C. (1923). Einige exotische Ameisen des Deutschen Entomologischen 
Institutes. Entomologische Mitteilungen, 12, 60-62. https://www.antwiki.org/
wiki/images/3/36/Emery_1923a.pdf

Fernández, F. (2010). A new species of Carebara from the Philippines with notes 
and comments on the systematics of the Carebara genus group (Hymenoptera: 
Formicidae: Myrmicinae). Caldasia, 32(1), 191–203. https://www.antwiki.org/
wiki/images/9/9f/Fernandez_2010.pdf

Forel, A. (1892). Les Formicides de l’Empire des Indes et de Ceylan. Part I. 
Journal of the Bombay Natural History Society, 7, 219-245. https://antcat.org/
documents/1340/3939.pdf

Forel, A. (1900). Un nouveau genre et une nouvelle espèce de Myrmicide. In 
Annales de la Société Entomologique de Belgique, 44, 24-26. https://cir.nii.ac.jp/
crid/1572824499651958528



Asian Journal of Biodiversity Vol. 15 January 2024

66

Forel, A. (1910). Fourmis des Philippines. Philippine Journal of  Science Section 
D. General Biology, Ethnology, and Anthropology, 5, 121-130. https://antcat.org/
documents/1447/4025.pdf

Forel, A. (1913). Wissenschaftliche Ergebnisse einer Forschungsreise nach 
Ostindien ausgefuhrt im Auftrage der Kgl. Preuss. Akademie der Wissenschaften 
zu Berlin von H. v. Buttel-Reepen. 2. Ameisen aus Sumatra, Java, Malacca und 
Ceylon. Gesammelt von Herrn Prof. Dr. v. Buttel-Reepen in den Jahren 1911-
1912. Zoologische Jahrbucher. Abteilung fur Systematik, Geographie und Biologie 
der Tiere, 36, 1-148. https://antcat.org/documents/1482/8071.pdf

General, D. E. M. (2015). Aretidris, a new genus of ants (Hymenoptera: 
Formicidae: Myrmicinae) from the mountains of Luzon Island, Philippines. 
Myrmecological News, 21, 131-136. https://antcat.org/documents/6483/
general__myrmecological_news__aretidris.pdf

General, D. E. M. (2016). A review of the ant genus Harpegnathos Jerdon, 1851 
(Hymenoptera: Formicidae) in the Philippines, with the description of two new 
species. Halteres, 7, 99-105. https://antcat.org/documents/6562/harpegnathos_
honestoi_halteres_proof-145222511.pdf

General, D. E. M. (2018). Odontomachus ferminae, a new Philippine species of 
the infandus species group (Hymenoptera: Formicidae). Halteres, 9, 157-162.
https://antwiki.org/wiki/images/7/78/General2018_Odontomachus_ferminae.
pdf

General, D. E. M. (2020). Vombisidris freyae, a new nocturnal arboreal ant species 
from the Philippines (Hymenoptera: Formicidae). Halteres, 11, 32-35. https://
antcat.org/documents/8010/vombisidris_freyae__online.pdf

General, D. E. M. (2021). A preliminary checklist of the ants (Hymenoptera: 
Formicidae) of the Mt. Pantaron Range, Bukidnon Province, Mindanao 
Island, Philippines. Halteres, 12, 4-14. https://antwiki.org/wiki/images/c/c8/
General%2C_D.E.M._2021._A_preliminary_checklist_of_the_ants_Mt_Panta
ron_%2810.5281%40zenodo.5371745%29.pdf



67

Asian Journal of Biodiversity Vol. 15 January 2024

General, D. E. M., & Buenavente, P. A. C. (2015). A second species of the ant 
genus Romblonella from the Philippines (Hymenoptera: Formicidae). Halteres, 6, 
56-62. https://doi.org/10.5281/zenodo.17483

General, D. E. M., & Buenavente, P. A. C. (2017). Checklist of the ants of 
Mt. Hamiguitan, Mindanao Island, Philippines (Hymenoptera: Formicidae). 
Halteres, 8, 92-102. https://doi.org/10.5281/zenodo.894187

General, D. E. M., & Buenavente, P. A. C. (2018). Revision and redefinition of 
the crematogastrine ant genus Tetheamyrma Bolton, 1991, with the description 
of a new species and the first description of the dealate queen (Hymenoptera: 
Formicidae) Myrmecological News, 28. https://doi.org/10.25849/myrmecol.
news_028:045

General, D. E. M., Buenavente, P. A. C. & Rodriguez, L. J. V. (2020). A preliminary 
survey of nocturnal ants, with novel modifications for collecting nocturnal 
arboreal ants. Halteres, 11, 1-12. https://doi.org/10.5281/zenodo.3707151

General, D. M., & Alpert, G.D.  (2012). A synoptic review of the ant genera 
(Hymenoptera: Formicidae) of the Philippines. ZooKeys, 200, 1-111. https://doi.
org/10.3897/zookeys.200.2447

Hosoishi, S., & Ogata, K. (2016). Systematics and biogeography of the ant 
genus Crematogaster Lund subgenus Orthocrema Santschi in Asia (Hymenoptera: 
Formicidae). Zoological Journal of the Linnean Society, 176(3), 547-606. https://
doi.org/10.1111/zoj.12330

Hung, A. C. F. (1970). A revision of ants of the subgenus Polyrhachis Fr. Smith 
(Hymenoptera: Formicidae: Formicinae). Oriental Insects, 4(1), 1-36. https://
doi.org/10.1080/00305316.1970.10433938

Jaitrong, W., & Yamane, S. (2011). Synopsis of Aenictus species groups and 
revision of the A. currax and A. laeviceps groups in the eastern Oriental, Indo-
Australian, and Australasian regions (Hymenoptera: Formicidae: Aenictinae). 
Zootaxa, 3128(1). https://doi.org/10.11646/zootaxa.3128.1.1



Asian Journal of Biodiversity Vol. 15 January 2024

68

Jaitrong, W., & Yamane, S. (2012). Review of the Southeast Asian species of 
the Aenictus javanus and Aenictus philippinensis species groups (Hymenoptera, 
Formicidae, Aenictinae). ZooKeys, 193, 49–78. https://doi.org/10.3897/
zookeys.193.2768

Jerdon, T. C. (1851). A catalogue of the species of ants found in Southern India. 
Madras Journal of Literature and Science, 17, 103–127. https://doi.org/10.5281/
zenodo.26186

Kass, J. M., Guénard, B., Dudley, K. L., Jenkins, C. N., Azuma, F., Fisher, B. 
L., Parr, C. L., Gibb, H., Longino, J. T., Ward, P. S., Chao, A., Lubertazzi, D., 
Weiser, M., Jetz, W., Guralnick, R., Blatrix, R., Des Lauriers, J., Donoso, D. A., 
Georgiadis, C., … Economo, E. P. (2022). The global distribution of known 
and undiscovered ant biodiversity. Science Advances, 8(31), 1–17. https://doi.
org/10.1126/sciadv.abp9908

Kohout, R. J. (2006). New species of the Polyrhachis (Myrma) parabiotica species 
group (Hymenoptera: Formicidae: Formicinae) from the Philippines. Australian 
Entomologist, 33(3), 155-163. https://antcat.org/documents/3919/21192.pdf

Kohout, R. J. (2013). A review of the Polyrhachis aculeata species-group of 
the subgenus Myrma Billberg (Hymenoptera: Formicidae: Formicinae), with 
keys and descriptions of new species. Australian Entomologist, 40(3), 137-171. 
https://antcat.org/documents/6440/kohout__r-j-_2013-_a_review_of_the_
polyrhachis_continua_species-group_of_the_subgenus_myrma_billberg_with_
keys_and_descriptions_of_new_species.pdf

Kohout, R. J. (2014). A review of the subgenus Polyrhachis (Polyrhachis) Fr. 
Smith (Hymenoptera: Formicidae: Formicinae) with keys and description of a 
new species. Asian Myrmecology, 6, 1-31. http://doi.org/10.20362/am.006001

Laciny, A., Pal, A., & Zettel, H. (2015). Taxonomic notes on the ant genus 
Diacamma Mayr, 1862 (Hymenoptera: Formicidae), part 1. Zeitschrift der 
Arbeitsgemeinschaft Österreichischer Entomologen, 67, 83-136. https://antcat.
org/documents/6511/laciny_et_al_2015_z_arbeitsgem_osterr_entomol_new_
diacamma.pdf



69

Asian Journal of Biodiversity Vol. 15 January 2024

Lapolla, J. S. (2009). Taxonomic revision of the Southeast Asian ant genus 
Euprenolepis. Zootaxa, 2046(1), 1-25. https://doi.org/10.11646/zootaxa.2046.1.1 

Latreille, P. A. (1802). Histoire naturelle des fournis, et recueil de mémoires et 
d’observations sur les abeilles, les araignées, les faucheurs, et autres insectes (Vol. 3). 
Chez Théophile Barrois.

Lattke, J. E. (2004). A taxonomic revision and phylogenetic analysis of the ant 
genus Gnamptogenys Roger in Southeast Asia and Australasia (Hymenoptera: 
Formicidae: Ponerinae). University of California Publications in Entomology, 122, 
1-266. https://doi.org/10.1525/california/9780520098442.001.0001

Le Guillou, E. J. F. (1842 [1841]). Catalogue raisonné des insectes hyménoptères 
recueillis dans le voyage de circumnavigation des corvettes l’Astrolabe et La 
Zélée. Annales De La Société Entomologique De France, 10, 311–324. https://doi.
org/10.5281/zenodo.25949

Louv, R. (2012). The Nature Principle: Reconnecting with Life in a Virtual Age. 
Algonquin Books of Chapel Hill.

Mayr, G. (1870). Neue Formiciden. Verhandlungen der Kaiserlich-Königlichen 
Zoologisch-Botanischen Gesellschaft in Wien, 20, 939-996. https://antcat.
s3.amazonaws.com/2152/4373.pdf?X-Amz-Algorithm=AWS4-HMAC-
SHA256&X-Amz-Credential=AKIAJJR3DGROFMVL2FBQ%2F20240821%
2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240821T062955Z&X-
Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=7ac67ee
3b8d8ac87c1030a54c7cf9b71717153b0868223e83710492688223fd9

Mayr, G. (1879). Beitrage zur Ameisen-Fauna Asiens. Verhandlungen der 
kk Zoologisch-Botanischen Gesellschaft in Wien, 28, 645-686. https://doi.
org/10.5281/zenodo.25859

Medina, M. N., Cudera, R., Villegas, J., & Cabras, A. (2023). Two New 
Species of Darkling Beetles of the genus Gauromaia Pascoe, 1866 (Coleoptera: 
Tenebrionidae: Cnodalonini) from Central and Southern Mindanao with Updated 
Species Geographic Distribution and a Key to Species of the Philippine Fauna. 
The Philippine Journal of Science, 152(3). https://doi.org/10.56899/152.03.34



Asian Journal of Biodiversity Vol. 15 January 2024

70

Menozzi, C.(1925). Nouvelles fourmis des Philippines. The Philippine Journal of 
Science, 28, 439–451. https://doi.org/10.5281/zenodo.25823

National Mapping and Resource Information Authority. (2022). https://www.
namria.gov.ph. 

Okido, H., Ogata, K., & Shingo, H. (2020). Taxonomic revision of the ant 
genus Myrmecina in Southeast Asia (Hymenoptera: Formicidae). Bulletin of 
the Kyushu University Museum, 17, 1-108. https://antcat.org/documents/7979/
okido_2020_myrmecina.pdf

Özdikmen, H. (2010). New names for the preoccupied specific and subspecific 
epithets in the genus Pheidole Westwood, 1839 (Hymenoptera: Formicidae). 
Munis Entomology & Zoology, 5(2), 804–806. https://antcat.org/documents/48
00/%C3%96zdikmen_2010B_Mun_Ent_Zool.pdf

Pajota, E. L., Cudera, R. B., Medina, M. N. D., Cabras, A. A. (2022). Metapocyrtus 
(Dolichocephalocyrtus) kutongbusaw sp. nov., a new flightless weevil from Lake 
Holon, South Cotabato, Mindanao, Philippines (Coleoptera, Curculionidae, 
Entiminae, Pachyrhynchini). Journal of Tropical Coleopterology. 3(2),1-9. https://
www.jtcoleop.com/articles/0906f18e-290d-458b-9dfc-4147fe7e81fa.pdf

Patalita, J.M.B., Patalita, D.V., Cabras, A.A., Cudera, R.B., Medina, M.N.D. 
(2022). First record of the genus Pseudophanias Raffray, 1890 (Staphylinidae: 
Pselaphinae) in the Philippines with list of species in the world. Journal of Tropical 
Coleopterology, 3(1), 74–82. https://doi.org/10.53716/jtc.3.1.9.2022

Pepito, M. J., Torrejos, C., Cabras, A., Medina, M. N., Cudera, R. (2020). 
Preliminary List of Carabidae and Cicindelidae (Coleoptera) Fauna in Lake Holon, 
T’boli, South Cotabato, Philippines. Journal of Tropical Coleopterology. 1(2), 35-
46. https://www.jtcoleop.com/articles/441b83bc-72e4-490a-a887-7c9725401b38.pdf

Philippine Geographic Information System Data Clearinghouse. (2021). http://
philgis.org 

QGIS. (2021). A free and open source geographic information system: Version 3.14. 
https://www.qgis.org/en/site/



71

Asian Journal of Biodiversity Vol. 15 January 2024

Roger, J. (1863). Die neu aufgeführten Gattungen und Arten meines Formiciden-
Verzeichnisses nebst Ergänzung einiger früher gegebenen Beschreibungen. 
Berliner Entomologische Zeitschrift, 7(1–2), 131–214. https://doi.org/10.1002/
mmnd.18630070116

Schlick-Steiner, B. C., Steiner, F. M. & Zettel, H. (2006). Tetramorium pacificum 
Mayr, 1870, T. scabrum Mayr, 1879 sp. rev., T. manobo (Calilung, 2000) – three 
good species. Myrmecologische Nachrichten, 8, 181-191. https://www.antwiki.
org/wiki/images/b/b6/Steiner_et_al_2006.pdf

Schmidt, C. A., & Shattuck, S. O. (2014). The higher classification of the ant 
subfamily Ponerinae (Hymenoptera: Formicidae), with a review of ponerine 
ecology and behavior. Zootaxa, 3817(1), 1-242. http://dx.doi.org/10.11646/
zootaxa.3817.1.1

Seifert, B., & Frohschammer, S. (2013). Cardiocondyla pirata sp. n.–a new 
Philippine ant with enigmatic pigmentation pattern (Hymenoptera, Formicidae). 
ZooKeys, 301, 13-24. https://doi.org/10.3897/zookeys.301.4913

Shattuck, S. O. (1992). Review of the dolichoderine ant genus Iridomyrmex 
Mayr with descriptions of three new genera (Hymenoptera: Formicidae). 
Australian Journal of Entomology, 31(1), 13-18. https://onlinelibrary.wiley.com/
doi/abs/10.1111/j.1440-6055.1992.tb00453.x

Shattuck, S. O. (2011). Revision of the ant genus Calyptomyrmex (Hymenoptera: 
Formicidae) in South-east Asia and Oceania. Zootaxa, 2743, 1-26. https://
antwiki.org/wiki/images/0/07/Shattuck_2011.pdf

Smith, F. (1857). Catalogue of the hymenopterous insects collected at Sarawak, Borneo; 
Mount Ophir, Malacca; and at Singapore, by AR Wallace. Zoological Journal of the 
Linnean Society, 2(6), 42–88. https://doi.org/10.1111/j.1096-3642.1857.tb01759.x

Smith, F. (1858). Catalogue of hymenopterous insects in the collection of the British 
Museum. Part VI. Formicidae. London: British Museum.

Smith, F. (1860). Descriptions of new species of hymenopterous insects 
collected by Mr. A. R. Wallace at Celebes. Journal of the Proceedings of the 
Linnean Society Zoology 5(17b)(supplement to Vol. 4 4), 57-93. https://antcat.org/
documents/2737/2592.pdf 



Asian Journal of Biodiversity Vol. 15 January 2024

72

Smith, F. (1861). Catalogue of hymenopterous insects collected by Mr. A. R. 
Wallace in the islands of Ceram, Celebes, Ternate, and Gilolo. [part]. Journal 
of the Proceedings of the Linnean Society Zoology, 6, 36-48. https://antcat.org/
documents/2740/2596.pdf

Smith, F. (1865). Descriptions of new species of hymenopterous insects from the 
islands of Sumatra, Sula, Gilolo, Salwatty, and New Guinea, collected by Mr. A. 
R. Wallace. Journal and Proceedings of the Linnean Society of London. Zoology, 8, 
61-94. https://antcat.org/documents/2746/2602.pdf

Sorger, D. M., & Zettel, H. (2009). Polyrhachis (Myrma) cyaniventris F. Smith, 1858 
(Hymenoptera: Formicidae) and a related new ant species from the Philippines. 
Zootaxa, 2174, 27-37. https://mapress.com/zt/article/view/zootaxa.2174.1.3

Sorger, D. M., & Zettel, H. (2010). Taxonomic additions to the Polyrhachis 
(Myrma) cyaniventris species group (Insecta: Hymenoptera: Formicidae). Annalen 
des Naturhistorischen Museums in Wien. B, Botanik, Zoologie, 111, 31-36. https://
www.jstor.org/stable/41767448

Sorger, D. M., & Zettel, H. (2011). On the ants (Hymenoptera: Formicidae) of 
the Philippine Islands: V. The genus Odontomachus Latreille, 1804. Myrmecological 
News, 14, 141-163. https://antcat.org/documents/4587/Sorger_Zettel_2011_
Myrmecol_News_Odontomachus.pdf

Taylor, R. W. (2012). Ants of the genus Lordomyrma Emery (2) The Japanese L. 
azumai (Santschi) and six new species from India, Viet Nam and the Philippines 
(Hymenoptera: Formicidae: Myrmicinae). Zootaxa, 3282, 45-60. https://www.
antwiki.org/wiki/images/3/37/Taylor_2012.pdf

United Nations Environment Programme. (2013). Islands by area. https://web.
archive.org/web/20180220003634/http://islands.unep.ch/Tiarea.htm

Villa, K. P., Niere, H. M., Laorden, N. L., & Acuña, T. R. (2016). Economic 
valuation of tourism services of Lake Holon, South Cotabato. Banwa Supplements 
[Conference paper presentation]. International Conference on Agribusiness 
Economics and Management (ICAEM), University of Mindanao, Philippines. 
https://gotriple.eu/documents/ftunpmindanaoojs%3Aoai%3Aojs.upmin.edu.
ph%3Aarticle%2F251



73

Asian Journal of Biodiversity Vol. 15 January 2024

Walker, F. (1859). Characters of some apparently undescribed Ceylon insects. 
[part]. Annals and Magazine of Natural History, 3(4), 370-376. https://antcat.
org/documents/5189/2935.pdf

Ward, P. S. (2001). Taxonomy, phylogeny and biogeography of the ant genus 
Tetraponera (Hymenoptera: Formicidae) in the Oriental and Australian regions. 
Invertebrate Taxonomy, 15(5), 589-665. https://doi.org/10.1071/IT01001

Wang, M. (2003). A monographic revision of the ant genus Pristomyrmex 
(Hymenoptera: Formicidae). Bulletin of the Museum of Comparative Zoology, 
157(6), 383-542. https://archive.org/details/ants_20309/20309/

Wheeler, W. M. (1909). Ants of Formosa and the Philippines. Bulletin of American 
Museum of Natural History, 26, 333-345. http://hdl.handle.net/2246/665

Wheeler, W. M. (1919). The ants of Borneo. Bulletin of the Museum of Comparative 
Zoology, 63, 43-147. https://antcat.org/documents/3529/3353.pdf

Wheeler, W. M. (1929). Ants collected by Professor F. Silvestri in Formosa, the 
Malay Peninsula and the Philippines. Bollettino del Laboratorio di Zoologia Generale 
e Agraria della Reale Scuola Superiore d’Agricoltura. Portici 24, 27-64. https://
antcat.s3.amazonaws.com/3591/3409.pdf?X-Amz-Algorithm=AWS4-HMAC-
SHA256&X-Amz-Credential=AKIAJJR3DGROFMVL2FBQ%2F20240822%
2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Date=20240822T020125Z&X-
Amz-Expires=86400&X-Amz-SignedHeaders=host&X-Amz-Signature=8cac73
0141b3ff6fe4f878d67d8bd71339858b5e3bbd97ae1fb664e652e01ca4

Wheeler, W. M. (1930). Philippine ants of the genus Aenictus with descriptions 
of the females of two species. Journal of the New York Entomological Society, 38(2), 
193-212. https://ia803109.us.archive.org/11/items/biostor-205029/biostor-205
029.pdf

Wheeler, W. M., & Chapman, J. W. (1925). The ants of the Philippine Islands. 
Part I, Dorylinae and Ponerinae. Philippine Journal of  Science, 28, 47-73. https://
antcat.org/documents/3646/3459.pdf

Wills, B. D., & Landis, D. A. (2018). The role of ants in north temperate 
grasslands: a review. Oecologia, 186, 323-338. https://doi.org/10.1007/s00442-
017-4007-0



Asian Journal of Biodiversity Vol. 15 January 2024

74

Zettel, H. (2006). On the ants (Hymenoptera: Formicidae) of the Philippine 
Islands: I. The genus Pristomyrmex Mayr, 1866. Myrmecologische Nachrichten 8, 
59-68. https://antwiki.org/wiki/images/e/e5/Zettel_2006.pdf

Zettel, H. (2007). A new species of Pristomyrmex Mayr, 1866 (Hymenoptera: 
Formicidae) from Cebu, the Philippines. Linzer Biologische Beiträge, 39(2), 
1251-1255. https://antcat.org/documents/7857/zettel_2007_linz_biol_beitr_
pristomyrmex_from_the_philippines.pdf

Zettel, H. (2008). On the ants (Hymenoptera: Formicidae) of the Philippine 
Islands: III. The genus Recurvidris Bolton 1992. Linzer Biologische Beiträge, 40(1), 
891-895. https://antcat.org/documents/4783/Zettel_2008_Linzer_Biol_Beitr.
pdf

Zettel, H. (2013). A further new blue Polyrhachis ant (Hymenoptera: Formicidae) 
from the Philippines. Asian Myrmecology, 5, 5-9. https://antwiki.org/wiki/
images/7/7b/Zettel_2013.pdf

Zettel, H., Balaka, P., Yamane, S., Laciny, A., Lim, L., Druzhinina, I. S. 
(2018). New mimetic ants from Southeast Asia–the Camponotus (Myrmamblys) 
inquilinus group (Hymenoptera: Formicidae: Camponotini). Zeitschrift der 
Arbeitsgemeinschaft Österreichischer Entomologen, 70, 125-74. https://www.
antwiki.org/wiki/images/5/56/Zettel,_H.,_Bal%C3%A0ka,_P._et_al._2018._
New_mimetic_ants_from_Southeast_Asia.pdf

Zettel, H., & Bruckner, H. (2013). Four new species of Dilobocondyla 
(Hymenoptera: Formicidae) from the Philippines. Zeitschrift der 
Arbeitsgemeinschaft Österreichischer Entomologen, 65, 135-150. https://antwiki.
org/wiki/images/9/98/Zettel,_H._&_Bruckner,_H._2013._Four_new_species_
of_Dilobocondyla_(Hymenoptera_Formicidae)_from_the_Philippines.pdf

Zettel, H., & Laciny, A. (2015a). A new species of Pristomyrmex Mayr, 1866 
(Hymenoptera: Formicidae) from Mindoro, the Philippines. Asian Myrmecology 7, 
1-4. http://asian-myrmecology.org/publications/am07-1-4_zettel+laciny-2015.pdf

Zettel, H., & Laciny, A. (2015b). Contributions to the taxonomy of the ant genus 
Echinopla Smith, 1857 (Hymenoptera, Formicidae). Deutsche Entomologische 
Zeitschrift, 62(1), 101–121. https://doi.org/10.3897/dez.62.5093



75

Asian Journal of Biodiversity Vol. 15 January 2024

Zettel, H., Laciny, A., Balàka, P., & General, D. E. M. (2018). On the taxonomy 
of Myrmicaria Saunders, 1842 (Hymenoptera: Formicidae) in the Philippines. 
Raffles Bulletin of Zoology, 66, 610-623. https://lkcnhm.nus.edu.sg/app/
uploads/2018/01/66rbz610-623.pdf

Zettel, H., Pal, A., & Laciny, A. (2016). Taxonomic notes on the ant genus 
Diacamma Mayr, 1862 (Hymenoptera: Formicidae), part 2. Zeitschrift der 
Arbeitsgemeinschaft Österreichischer Entomologen, 68, 129-168. https://www.
antwiki.org/wiki/images/e/e8/Zettel,_H.,_Pal,_A.,_Laciny,_A._2016._
Taxonomic_notes_on_the_ant_genus_Diacamma,_part_2.pdf

Zettel, H., & Sorger, D. M. (2010). On the ants (Hymenoptera: Formicidae) 
of the Philippine Islands: IV. The genus Vombisidris Bolton 1991. Entomologica 
Austriaca, 17, 37-44. https://antwiki.org/wiki/images/7/7f/Zettel_&_Sorger_
2010a.pdf

Zettel, H., & Sorger, D. M. (2011). New Myrmoteras ants (Hymenoptera: 
Formicidae) from the southeastern Philippines. The Raffles Bulletin of Zoology, 
59(1), 61-67. https://lkcnhm.nus.edu.sg/wp-content/uploads/sites/10/app/
uploads/2017/04/59rbz061-067.pdf

Zettel, H., & Zimmermann, D. (2007). On the ants (Hymenoptera: Formicidae) 
of the Philippine Islands: II. The genus Forelophilus Kutter, 1931. Asian 
Myrmecology, 1, 19-30. http://www.asian-myrmecology.org/publications/zettel-
zimmermann-am01-03.pdf

ACKNOWLEDGEMENTS

We appreciate the help in the field and laboratory, of Crizel Ann Arancillo, 
Kristine Biboso, Jahar Gayta, John Rey Hisug, Rheacin Polestico, and Amy 
Ponce.  We also thank the Department of Environment and Natural Resources 
Region XII Office for issuing the Gratuitous Permit RXII-2019-05 to RCB.  
We are grateful to the National Research Council of the Philippines of the 
Department of Science and Technology for providing the study grant NRCP 
Project No. E-236 for the projects “Insect Fauna of Lake Holon, Mt. Melibengoy 
Range, Tboli, South Cotabato” and “Ethno-entomological Knowledge of Tboli 
Ethnolinguistic Group”.  Finally, we thank two anonymous reviewers who helped 
improve this paper.


	ASIAN BIO_2024_FULL JOURNAL.pdf
	AJOB 2024 JANUARY COVER_CHOP1.pdf
	AJOB 2024 JANUARY COVER_TOC2.pdf
	ASIAN BIO_2024_FULL JOURNAL.pdf
	ASIAN BIO_2024_NO 1 - HASAN, PALARAO, GENERAL, TALVAR.pdf
	August 1 Batch 1 - VILLEGAS,VEDRA, PALMA_1.pdf
	August 1 Batch 2 - TADIOSA.pdf
	August 1 Batch 1 - VILLEGAS,VEDRA, PALMA_2.pdf
	August 1 Batch 1 - VILLEGAS,VEDRA, PALMA_3.pdf


	ASIAN BIO_2024_FULL JOURNAL w. Cover_1.pdf
	AJOB 2024 JANUARY COVER_CHOP1.pdf
	AJOB 2024 JANUARY COVER_TOC2.pdf


