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Abstract

 Mt. Malindang Range Natural Park (MMRNP) is a key biodiver-
sity area that serves as a crucial habitat for Ensifera species. This study 
provides the first preliminary checklist of Ensifera species in Mt. Malin-
dang. The study was conducted through a purposive sampling  via hand 
catching across 14 selected sites in MMRNP from January to November 
2024 and from March to April 2025 respectively. Results showed a total of 
36 species from six families, 11 subfamilies, and 28 genera of Ensifera were 
recorded with 25% endemic to Mindanao Island. Paranisitra flavofacia 
Baroga-Barbecho, Yap, Tan & Robillard, 2019 was the most dominant spe-
cies recorded in the area. Interestingly, Anthracites zebra Hebard, 1922, 
was noted to have color variations, from which each species was collect-
ed at different sites. Additionally, two new species were identified in this 
study such Itara mindanao Tan, Bahoy, Grumo & Gono, 2024 and Scyto-
cera musa Tan & Rivera, 2025. The study highlights the underappreciated 
status of Ensiferans in Mt. Malindang, evidenced by the numerous new 
locality records and the identification of two previously unknown species. 
These results underscore the importance of ongoing and thorough explora-
tion of Ensifera species in the area, building on sampling efforts that have 
been ongoing since 1959. Nonetheless, the lack of molecular data limits a 
complete understanding of their genetic composition and evolutionary con-
nections, hindering efforts to accurately resolve phylogenetic relationships, 
assess cryptic diversity, and implement informed conservation strategies. 
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INTRODUCTION

 The Philippines is one 
of the megadiverse countries 

worldwide, characterized by 
complex and rich biodiversity 
hotspots (Koh et al., 2019). With 
more than 7,000 islands, many 
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of which are considered spe-
cies-rich and are left unexplored 
(Heads, 2013), the country har-
bors a remarkable diversity of 
insects, including orthopterans 
(crickets, grasshoppers, and ka-
tydids), which play a vital role 
in ecological processes. Ortho-
pterans, with more than 2,000 
known species across Southeast 
Asia (Tan et al., 2017a), contrib-
ute to nutrient cycling, soil aer-
ation, and trophic interactions 
as both herbivores and prey for 
higher taxa (Tan et al., 2013). 
However, due to the archipe-
lagic nature and vast ecologi-
cal gradients of the Philippine 
islands, many habitats remain 
insufficiently surveyed, leav-
ing numerous orthopteran spe-
cies undiscovered (Conserva-
tion International Philippines, 
2025; Robillard & Yap, 2015).

 The order Orthoptera is 
classified into two major subor-
ders: Caelifera, which includes 
short-horned grasshoppers, and 
Ensifera, which comprises long-
horned grasshoppers, crickets, 
and katydids (Shin et al., 2024). 
The last comprehensive survey 
of the orthopteran checklist in 
the Philippines was compiled 
by Bruner over a century ago 
(Bruner, 1915). The compilation 
of a catalogue from this work 
highlighted the documentation 

of various species of grasshop-
pers, crickets, and katydids, 
which served as a foundational 
reference for subsequent studies 
on Philippine Orthoptera. More-
over, since its publication, the 
archipelago’s orthopteran diver-
sity has been further explored, 
leading to the discovery and 
description of new species (Tan 
et al., 2017). For instance, a 2019 
survey on Siargao Island (Tan et 
al., 2019) discovered 37 species 
and 34 genera emphasizes the 
rich orthopteran biodiversity in 
understudied areas. Tan et al. 
(2024) discovered a new genus 
and species Fartmanntettix un-
dulatus, Tan & Tummbrinck, 
2024 under subfamily Cladonoti-
nae (Orthoptera: Tetrigidae) 
from Mindanao Island, tenta-
tively classified under the tribe 
Trusmaditetrigini Storozhenko, 
2023. This newly identified ge-
nus is distinguished from other 
members of the tribe by its un-
dulating and elevated curinae on 
the pronotum and femora. Pata-
no et al. (2021) described Tego-
tettix derijei (Orthoptera: Tetrigi-
dae), a newly identified pygmy 
grasshopper species from Min-
danao. Previously known only 
from historical descriptions and 
illustrations, this species had 
not been documented for over a 
century. Meanwhile, Ensifera –a 
notable group of orthoptera are 
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recognized for their unique and 
diverse communication strate-
gies such as acoustic signaling 
that is crucial for their mating 
and territorial behaviors (Walk-
er & Rentz, 2020). This group 
of insects occupy a variety of 
microhabitats from forest cano-
pies, leaf litters, and beneath the 
ground and serve as essential 
components of food webs both 
as herbivores and prey for larg-
er animals (Guido & Gianelle, 
2001). A recent expedition on 
Ensifera species in the Philip-
pines, particularly in Mindanao, 
resulted in a taxonomic review 
of the genus Paranisitra and Leb-
inthus. This study led to the de-
scription of new species and new 
locality records of Ensifera from 
the different regions of Mind-
anao, highlighting the ongoing 
need for taxonomic revisions 
and biodiversity assessments 
in the region (Baroga-Barbecho 
et al., 2019; 2020). Additional-
ly, Tan et al. (2023) conducted 
a bioacoustics study on the lit-
tle-known Grylloidae crickets 
from various areas in Mindan-
ao which led to the discovery of 
four previously undocumented 
species such as Mistshenkoana 
lunotan, Mistshenkoana higa-
onon. and Ectatoderus dubius 
from Misamis Oriental; and Pha-
loria (Phaloria) rotundata from 
Agusan del Sur, Philippines re-

spectively. Further, Bahoy et al. 
(2024) discovered new species, 
Falcerminthus hisipidus of sub-
tribe Lebinthina (Grylloidea, 
Eneopterinae, Lebebinthini) 
from Zamboanga del Norte and 
a new locality record of Lebin-
thus luae in Lake Sebu, Cotabato 
City in Mindanao, Philippines.

 The Mt. Malindang Range 
Natural Park (MMRNP) is an 
ASEAN heritage park situated 
in the province of Misamis Occi-
dental, Philippines. The park ex-
tends a total of 53,262 hectares of 
forest lands with covering grass-
lands to mossy-montane forest 
measuring at about 34,000 hect-
ares that straddle the provinces 
of Misamis Occidental and Zam-
boanga Peninsula (DENR-BMB, 
2016). The unique structure of 
Mt. Malindang is crucial as it is 
designated as one of the major 
terrestrial key biodiversity areas 
(KBA) in the country which pro-
vides environmental habitats for 
orthoptera specifically, Ensifera 
– a key indicator for maintain-
ing ecological balance (Calago 
et al., 2019). The first attempt to 
sample the Ensifera species in 
the area was carried out by Tan 
et al., (2024) and discovered new 
species (Itara mindanao) from 
the subgenus Itara (Orthoptera: 
Grylloidea: Itarinae). The recent 
discovery was a first record of 
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the subgenus in the Philippines 
and in Mindanao Island, offering 
more insights on ensiferan bio-
diversity in the mountain range 
(Tan et al., 2024). This suggests 
that despite their presence, Ensif-
era species are often overlooked 
and largely unexplored. Given 
the ecological and economic sig-
nificance of MMRNP as a major 
hub for economic activities and 
a designated key biodiversity 
area (Conservation Internation-
al Philippines et al., 2006), doc-
umenting the Ensifera species 
and their distribution is essen-
tial for understanding and con-
serving the park’s biodiversity.

 This study presents the 
first preliminary checklist of En-
sifera species recorded in Mt. 
Malindang Range Natural Park 
(MMRNP), accompanied by tax-
onomic notes. Additionally, it 
provides distribution data and 
potential biogeographic patterns 
for each species, along with de-
tailed illustrations to aid in ac-
curate species identification.

MATERIALS AND METHOD

 The study was conduct-
ed across 14 selected sites, en-
compassing 14 barangays within 
two cities and six municipalities 
in Misamis Occidental, all with-
in the protected landscapes of 

MMRNP which exhibit a dis-
tinctive geographical configura-
tion characterized by bushy to 
mossy forest, dipterocarp forest, 
grasslands, and agricultural ar-
eas. The study took place from 
January to November 2024 and 
from March to April 2025 re-
spectively. The northern portion 
of MMRNP comprises higher 
elevation (colder region) extend-
ing from 1600 to 2,400 m.a.s.l. 
The area is also characterized by 
a crater lake, waterfalls (Munic-
ipality of Don Victoriano) and  
hot springs (Oroquiety City) that 
paved a way for microhabitat 
composition for various species 
of Ensifera. The southern portion 
of MMRNP comprises areas with 
lower elevations and are char-
acterized by riparian systems, 
vegetation covers, and crops.

Prior to sampling, the research-
er secured a Wildlife Gratuitous 
Permit (GWP No. R10-2024-17) 
from the Department of Envi-
ronment and Natural Resources 
– Region 10 (DENR-10). In addi-
tion, local permits were obtained 
from the relevant local gov-
ernment units (LGUs), baran-
gays, and Indigenous Peoples 
through the Free, Prior, and In-
formed Consent (FPIC) process, 
ensuring the legal and ethical 
compliance of data collection.
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Ensiferan specimens were col-
lected using opportunistic 
sampling methods, including 
hand-catching and sweep-net-
ting, conducted during both 
daytime (0600–1000 hours) and 
nighttime (1730–2230 hours) 
across multiple visits (at least 
three per site) from January to 
November 2024. Manual collec-
tion of adult Ensifera was car-
ried out using wide-mouthed 
plastic vials, with most spec-
imens located and captured 
during nighttime calling ac-
tivity, although early morning 
collections were also made.

Specimens were preserved in 
70% ethanol for later analysis. 
Acoustic recordings of calling 
songs were obtained by placing 
individuals in mesh cages and 
recording with a Zoom H1n re-
corder set at a 120 Hz sampling 
frequency. Recordings were 
saved in 24-bit, BWF-compli-
ant WAV format. In situ pho-
tographs of the Ensiferan spec-
imens were taken using iPhone 
XR and iPhone 15 smartphones.

The terminology and analyt-
ical procedures for acoustic 
data followed Tan et al. (2023). 
Temporal parameters, such as 
call durations and intervals, 
were measured manually us-
ing Raven Lite 2.0.0. Peak fre-

quency was analyzed using 
the ‘spectro_analysis’ function 
from the R package warbleR 
(Araya-Salas & Smith-Vidaurre, 
2017) in R version 4.4.2.

Sampling Sites

The study was conducted in Mt. 
Malindang Range Natural Park in 
Misamis Occidental, Philippines. 
The MMRNP is a vast stretch of 
landscape that serves as host to en-
demic species of the Philippines. It 
extends up to 34,000 ha allowing 
various species to inhabit. To date, 
the range experiences an over-
whelming development as because 
of rapid urban expansion, agricul-
ture, and eco-tourism. Although, 
the MMRNP offers vast areas for 
different species, studies about the 
taxonomy of Ensifera have nev-
er been conducted. In fact, the last 
comprehensive assessment of flo-
ra and fauna studies ever conduct-
ed in the area was way back 2006 
through a project funded by SEAR-
CA (Garcia et al. 2006). On that re-
search expedition, Ensifera studies 
were not included, hence, there is 
a great call for establishing the tax-
onomic profile of Ensifera species 
in the MMRNP. The study sites are 
shown in the map below generated 
from Quantum Geographical In-
formation System (QGIS v. 3.41)



Journal of Higher Education Research Disciplines120

PRELIMINARY CHECKLIST OF ENSIFERA (ORTHOPTERA) SPECIES FROM MT. MALINDANG RANGE NATURAL PARK, MINDANO, PHILIPPINES



Journal of Higher Education Research Disciplines 121

PRELIMINARY CHECKLIST OF ENSIFERA (ORTHOPTERA) SPECIES FROM MT. MALINDANG RANGE NATURAL PARK, MINDANO, PHILIPPINES

Specimen Preservation and 
Analysis

The preservation process en-
tailed immersing the specimens 
in absolute analytical-grade 
ethanol to ensure optimal con-
ditions for subsequent analysis. 
Following this, the specimens 
were carefully pinned and sub-
jected to dry preservation. Ad-
ditionally, a single hind leg from 
each specimen was meticulously 
preserved in absolute analyti-
cal-grade ethanol to facilitate po-
tential future molecular investi-
gations. This meticulous curation 
and preservation approach was 
designed to maintain the integ-
rity of the specimens, ensuring 
their suitability for both morpho-
logical and molecular analyses.

Specimen Identification

Whenever possible, species-lev-
el taxonomic identification was 
performed, with male genitalia 
dissected to facilitate compari-
sons within and between species 
for validation. Specimens were 
identified using relevant pub-
lished keys, and descriptions 
and descriptions of voucher 
specimens provided by Robill-
ard (2014), Salvador et al. (2024), 
Tan et al. (2024), Gorochov 
(1996; 2015; 2023), Beroga-Barbe-
cho et al. (2019), Ingrisch, 2015, 

Bahoy et al. (2024), Gorochov, 
2021 and available database de-
scriptions from orthoptera spe-
cies file (OSF). For confirmation 
of the taxonomic identifications, 
the researcher sought the ex-
pert validation from Ming Kai 
Tan at the Faculty of Science, 
Lee Kong Chian Natural Histo-
ry Museum, National Univer-
sity of Singapore, Singapore. 
Classification and nomencla-
ture of species was based on 
the OSF (Cigliano et al., 2025).

Photographic Documentation 
and Analysis of Morphological 
Features

The pinned specimens were im-
aged using a Canon EOS 6D dig-
ital SLR camera attached to a Vi-
sionary Digital Passport system. 
Close-up images of morphologi-
cal features, a macro photo lens 
MP-E 65 mm f/2.8 USM (1–5×) 
(with Tamron SP AF Tele-Con-
verter 14OF-CA 1.4× for titilla-
tors) was used. Image stacking 
was done using Zerene Stacker 
version 1.04 or Helicon Remote 
version 9.3.1, and Helicon Fo-
cus version 6.8.0. Alternatively, 
close-up images were also ob-
tained using Leica M205C En-
coded stereomicroscope. Image 
stacking was performed using 
the Leica Focus Stacking Imaging 
System, which is operated with-
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in the Leica Application Suite X. 
Image editing was accomplished 
using Adobe Photoshop 2025 
(Adobe Systems Incorporated, 
San Jose, CA, USA). Measure-
ments of dry, pinned specimens 
were made from images us-
ing ImageJ 1.54g (Wayne Ras-
band, Research Services Branch, 
National Institute of Mental 
Health, Bethesda, MD, USA).

Analysis  on  Relative  Abundance

Relative Abundance=Nni   

Where:

•	 nin_ini  = Number of 
individuals of species i

•	 NNN = Total number of 
individuals of all species

To express it as a percentage:
Relative Abundance (%)=(ni/N)×100

Depositories

The specimens were deposited in:

PNM	 									Philippine	National	 
                       Museum,Manila, 
                       Philippines

MMRNPM    Mt.Malindang Range 
                       Natural Park Museum,  
                       Oroquieta City, Misamis  
                       Occidental

MSU-IIT        Mindanao State 
																									University-Iligan	Institute 
                         of Technology Natural  
                         Museum, Iligan,Philippines

ZRC          Zoological Reference  
																										Collection,	Lee	Kong	Chian	 
                          Natural History Museum, 
                    					National	University	 
                       of Singapore, Singapore

RESULTS

Family Composition and 
Richness of Ensifera in Mt. 
Malindang Range Natural  
Park (MMRNP)

Species of Ensifera were collected 
via purposive sampling through 
hand catching and sweep-
netting in different selected 
sites in Mt. Malindang. Below 
is a family- and subfamily-level 
breakdown of the 36 Ensiferan 
species recorded, followed by 
a comprehensive discussion 
of what these numbers tell us 
about orthopteran diversity, 
ecology, and biogeography 
in your study area.
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The table above shows the 
species composition and 
richness of Ensifera in Mt. 
Malindang, comprising six 
families and 11 subfamilies. 
Family Tettigoniidae obtained 
the highest number of 
subfamilies (4 subfamilies) with 
15 species accounting to 42% of 
the total species composition. 
This indicates that this group is 
considered ecologically versatile 
with species adapted to a wide 
range of microhabitats including 
grasslands, understory, shrubs, 
and forest canopy (Rentz, 1996; 

Mugleston et al., 2018). These 
are conditions where katydids 
typically thrive due to their 
foliage specialization, acoustic 
communication, and nocturnal 
activity patterns (Heller et al., 
2014). Meanwhile, two families 
obtained with only one subfamily 
composition such as family 
Gryllotalpidae (Subfamily 
Gryllotalpinae) and family 
Rhaphidophoridae (Subfamily 
Rhaphidophirinae). This limited 
subfamily representation is not 
unexpected, as these families 
typically exhibit narrow 
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ecological niches and specialized 
life history traits that constrain 
their diversity and distribution 
(Gorochov, 2001; Heads, 2010). 
Gryllotalpidae, commonly 
referred to as mole crickets, 
are fossorial insects adapted 
to subterranean environments, 
characterized by morphological 
traits such as enlarged forelegs 
for digging and reduced wings in 
some species (Rentz, 1996). Their 
subterranean lifestyle and strong 
site fidelity often result in under-
sampling during conventional 
surface collection methods, 
such as sweep netting or light 
trapping (Nickle & Castner, 
1995). Consequently, their 
detection in faunal surveys is 
limited, and their representation 
in the species pool is typically 
low unless targeted pitfall 
or soil-excavation methods 
are appropriately employed.

On the other hand, 
Rhaphidophoridae, or 
camel crickets, are primarily 
troglophilic or cave-dwelling 

insects that inhabit dark, 
moist environments such as 
forest litter, rock crevices, 
or caves (Naskrecki, 2000). 
Their ecological specialization 
and cryptic behavior often 
result in low encounter rates 
unless surveys are conducted 
in microhabitats specifically 
suited to their niche. The 
presence of only one subfamily 
(Rhaphidophorinae) in the 
dataset suggests a limited 
availability of suitable 
microhabitats or a sampling 
bias toward more open or 
above-ground habitats.

Relative abundance of each 
Ensifera species found in the 
different sites of Mt. Malindang

In the present study, a total of 
37 Ensiferan species distributed 
across six families were recorded. 
The species among these families 
were collected across the 14 
sampling sites in Mt. Malindang.  
The data is visualized 
through a pie chart below.
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The data above showed a 
disproportionate distribution 
of species richness relative 
abundance the families.   
Tettigoniidae, the family of 
katydids, emerged as the most 
species-rich group, contributing 
42% of the total species. This is 
followed by Gryllidae (22%) 
and Gryllacrididae (19%), 
which also showed considerable 
species diversity. The remaining 
families—Oecanthidae (11%), 
Gryllotalpidae (3%), and 
Rhaphidophoridae (3%)—were 
represented by fewer species. 
This uneven distribution 
highlights the ecological 

dominance of Tettigoniidae and 
reflects their high adaptability 
to various vegetation strata 
and microhabitats, as well 
as their diversified acoustic 
communication systems 
(Mugleston et al., 2018).  
In contrast, the relatively 
low species representation 
in Gryllotalpidae and 
Rhaphidophoridae may be 
attributed to their specialized 
lifestyles, such as fossorial or 
cave-dwelling behavior, which 
may limit their detectability 
during surface-level sampling 
efforts (Naskrecki, 2000; 
Nickle & Castner, 1995).
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A total of 930 individual 
Ensifera specimens (table 4) 
were recorded from 14 sampling 
sites in the designated field 
area, reflecting a relatively high 
level of Ensiferan biodiversity 

and population density within 
the studied habitat. The most 
dominant species identified 
was Paranisitra flavofascia 
Baroga – Barbecho, Yap, Tan 
& Robillard, 2019, which 
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comprised 520 individuals, 
accounting for approximately 
41.9% of the total samples. 
This high relative abundance 
suggests that P. flavofascia is a 
numerically dominant species 
in the sampled environment. 
Environmental heterogeneity 
across the 14 study sites may also 
have influenced the observed 
distribution patterns. Several 
studies have demonstrated that 
species richness and abundance 
in Ensifera are closely linked to 
elevational gradients, vegetation 
complexity, and anthropogenic 
disturbance (Ingrisch & Rentz, 
2009; Naskrecki, 2000). In 
contrast, collection of only a 
single specimen each from the 
following Ensiferan genera 
and species—Pseudorhynchus 
sp., Rectimarginalis sp., 
Phlebogryllacris sp., 
Gryllacrididae sp. 3, 
Loxoblemmus sp., Duolandrevus 
(Bejorama) balabacus Gorochov, 
2016, and Aponoidini sp.—
indicates a low relative 
abundance and potentially 
limited distribution within the 
sampled sites. This singleton 
- species condition is common 
to insect surveys, especially in 
diverse tropical habitats, and 
this can be attributed to cryptic 
behavior, seasonality and 
phenology, acoustics specificity 
and low calling activity and 
microhabitat specialization 
(Tan et al., 2015; Robillard & 
Desutter-Grandcolas, 2004; 
Cadena-Castañeda, 2015).

Moreover, out of 36 species 
compositions in the area, 26% 
are endemic to Mindanao. 
This endemism rate carries 
significant ecological 
implications, suggesting that 
Ensifera species in the region are 
a biogeographic hotspot due to 
their unique faunal assemblages 
(Baroga-Barbecho et al., 2019; 
Bahoy et al., 2024). Endemic 
Ensifera species often have 
restricted ranges, specialized 
habitat needs, and low dispersal 
capacity. With deforestation, 
habitat fragmentation, and 
climate change accelerating in 
Mindanao, endemic Ensifera are 
at high risk of extinction (Tan et 
al., 2023). The 25% endemism 
rate may be an underestimation 
due to incomplete sampling 
in the areas. Recent surveys 
(Tan et al., 2023; Bahoy et al., 
2024) indicate that new Ensifera 
species continue to be discovered 
with each focused expedition 
in unexplored habitats.

Discussion

In a recent Ensifera faunal survey 
conducted in the Mt. Malindang 
Range Natural Park (MMRNP), 
the study recorded six families, 
11 subfamilies, 28 genera, and 
36 species. The distribution of 
Ensifera species recorded in Mt. 
Malindang is emphasized in table 
1. Generally, the species were 
collected at varying elevational 
concentrations ranging from 275 
masl – 1632 masl. The lowest 
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point of collection was in Brgy. 
Roxas, Aloran (275.6 masl) while 
the highest point was in Brgy. 
Lake Duminagat, Don Victoriano 
(1632 masl). Itara mindanao 
(Tan et al., 2024) was the first 
new Ensifera species (Fig. 31) 
ever recorded in Mt. Malindang 
and fairly, the first attempt to 
have conducted fieldworks in 
the area. It was highly noted 
during the fieldworks that 
specific Ensifera species occupy 
specific elevational gradient. For 
instance, Mecopoda elongata 
(Linneaus, 1758), Mecopoda 
tenebrosa (Walker 1869), Ducetia 
laniae, (Salvador et al., 2023), 
and Varitrella (Cantotrella) 
fuscoirorata (Chopard, 1925; Tan 
et al., 2023) were found at lower 
elevations ranging from 275 masl 
to 500 masl. Habitats in these 
sites were generally slashed and 
occupied with households with 
only few vegetations available. 
Meanwhile, the species 
recorded at the highest elevation 
where most habitat types are 
characterized by montane 
forests and canopy covers were 
the Anthracites zebra (Hebard, 
1902), Cardiodactylus sp., and 
Itara mindanao (Tan et al., 2024) 
which were found at 1632 masl. 
Sammeta et al. (2020) documented 
Orthopteran diversity from 
Himalayas (including Ensifera) 
and found that certain Ensiferan 
taxa are elevation-restricted, 
while others show wide and 
complex elevational ranges due 
to physiological and ecological 

adaptability.  Paranisitra 
flavofacia (Baroga – Barbecho 
et al. 2019) was recorded to 
dominate (Fig. 25) in various 
elevations ranging from <200 
masl - <700 m.a.s.l. with a total 
of 520 recorded individuals. P. 
flavofacia, like other members 
of the genus, are believed to 
inhabit tropical montane forests, 
particularly in areas with dense 
vegetation and high canopy 
cover as to better perform their 
camouflage characteristics. This 
species was also considered 
as the most abundant in terms 
of population density in Mt. 
Malindang due to the high 
environmental and ecological 
conditions of the areas. It was 
also considered as the widely 
distributed species across all 
sampling sites which was 
present in 12 out of 14 selected 
sites within Mt. Malindang. 
Apparently, Anthracites zebra 
(Hebard, 1922) (black species) 
found in Brgy. Hoyohoy was the 
second most abundant taxa (Fig. 
3D) which was recorded only in 
this Brgy. This species was first 
discovered by Hebard (1922) 
in Mt. Apo, North Cotabato 
and was studied by Ingrisch in 
2015 from the rivers of Clarin 
in Misamis Occidental and was 
found by Bahoy et al. (2024) in 
Brgy. Lake Duminagat, Don 
Victoriano, thus, this distribution 
pattern suggests that the 
species is highly adaptive to 
its surrounding environments.
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Interestingly, A. zebra exhibited 
notable intraspecific color 
variation across sites and 
elevations, which may be 
adaptive in nature. Specimens 
from Brgy. Lake Duminagat 
(1632 masl) and Brgy. Liboron 
(1558.7 masl) showed light 
coloration (A. zebra sensu Bahoy 
et al., 2024), while those from 
Brgy. Penacio, Clarin (856.9 
masl) displayed a combination 
of red brown and black (A. 
zebra sensu Ingrisch, 2015). Two 
darker forms were recorded 
from Brgy. Small Potongan 
(845.1 masl) and Brgy. Hoyohoy 
(778.7 masl), respectively, with 
the latter exhibiting an orange 
body with a darker overlay. 
These color morphs may reflect 
phenotypic adaptations to local 
microclimatic or predation 
pressures and may relate to 
thermoregulation, camouflage, 
or sexual selection in different 
habitats. Another unique 
distribution characteristic 
observed among different 
Ensirferan species from Mt. 
Malindang were the Scytocera 
musa sp. nov. (Tan & Rivera, 
2025) and the Mirolotmia? 
dinocephala (Gorochov, 2021) 
due to their presence in only 
one specific sampling site. S. 
musa was recorded exclusively 
in Brgy. Hoyohoy, Tangub City 
which is located at the south 
peak areas of Mt. Malindang. 
This new species represents 
a new member of Scytocera 
which are endemic to Mindanao 

Island. The genus Scytocera is 
widely distributed in Mindanao 
regions including Zamboanga 
del Sur (Scytocera zamboangae 
Hebard, 1922), Jolo, Sulu 
(Scytocera niger Redtenbacher, 
1891) and in Mindanao 
region (Scytocera (Scytocera) 
longicornis Redtenbacher, 1891). 
Meanwhile, M? denocephala 
was found exclusively in Brgy. 
Upper Potongan, Conception 
which uniquely burrows under 
the clay soil near Mt. Balabag 
in the western portion of Mt. 
Malindang. This species was 
the first taxon to be described 
under genus Mirolotmia 
originally discovered by 
Gorochov (2021) from West 
Papua and now considered as 
first record in the Philippines 
and first outside New Guinea. 
Its discovery in Mt. Malindang 
has significant biogeographic 
implications, possibly 
hinting at historical dispersal 
events or relict populations.

CONCLUSION AND 
R E C O M M E N D A T I O N

This pioneering survey of Ensifera 
species in Mt. Malindang has 
revealed a rich and ecologically 
structured assemblage, 
emphasizing the park’s importance 
as a conservation area and a 
reservoir of endemic biodiversity. 
The results highlight not only 
the diversity and elevational 
specialization of Ensiferan fauna 
but also the existence of previously 
unrecorded and potentially 
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Bahoy, D.C.M., Sabang, A.M.M., 
Tan, M.K., Nuñeza, O.M., 
& Robillard, T. (2024). A 
new species and new re-
cords of the subtribe Leb-
nthina (Grylloidea, Ene-
opterinae, Lebnthini) from 
Mindanao, Philippines. 
Zootaxa, 5507(1), 127–142. 
https://doi.org/10.11646/

endemic taxa. The pronounced 
elevational partitioning, abundance 
of dominant species like Paranisitra 
flavofacia, and the discovery of 
new or geographically significant 
species (Anthracites sineaureus sp. 
nov. and Scytocera musa sp. nov.) 
reinforce the need for continued 
research and protection of Mt. 
Malindang’s montane ecosystems.

The study highlights the 
underappreciated status of Ensifera 
in Mt. Malindang, evidenced by the 
numerous new locality records and 
the identification of two previously 
unknown species. These results 
emphasize the need for continued 
and thorough exploration of 
Ensifera species in the area, 
expanding on sampling efforts that 
have been ongoing since 1959. It 
is suggested that more fieldwork 
expeditions be conducted around 
Mt. Malindang, especially in 
areas not covered by this study to 
potentially uncover new species 
of Ensifera, thereby, adding to 
the existing body of science.

Continued efforts of collaborations 
among local indigenous 
communities (Subanen) and the 
protected area management board 
(PAMB) is seen as a vital strategy 
in safeguarding endemic Ensifera 
species in Mindanao, particularly 
in biologically rich yet ecologically 
vulnerable areas such as the Mount 
Malindang Range Natural Park. 
Nonetheless, the lack of molecular 
data limits a full understanding 
of their genetic composition 
and evolutionary connections 
hindering efforts to accurately 
resolve phylogenetic relationships, 
assess cryptic diversity, and 

implement informed conservation 
strategies. This will in turn help 
broader our understanding 
on Ensifera taxonomy and its 
importance in our ecosystem.
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