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ABSTRACT

Diversity assessment across vegetation types in Mt. Pinamantawan was carried 
out to provide information on the species composition and status of butterflies 
using plot and transect walk sampling. A total of 118 species from 64 genera, 
and 5 families were recorded. High species composition was observed in the 
agroecosystem with 98 species, next was dipterocarp forest with 33 species, mossy 
forest with 14 species and 11 species in the montane forest. Status recorded 24 
endemic species. Eight (8) were common endemic, 8 rare endemic, 2 common 
Mindanao endemic, 1 rare Mindanao endemic,1 common Philippine endemic, 
1 rare Philippine endemic and 1 new record in Mindanao. 

Keywords:  Butterflies, vegetation types composition, status, Philippines

INTRODUCTION

Butterflies belong to order Lepidoptera. They are appreciated for their 
aesthetic, ecological and economic value. They are beneficial as pollinators and 
are indicators of environmental quality (Boonvanno et al., 2000). They are good 
indicators of habitat quality and anthropogenic disturbance (Kocher & Williams 
,2000) since they quickly react to minor changes in environment. They provide 
early warning system of wild life loss which makes themas one of the most 
monitored group of insects in the world (Dobson, 2012).

Among the insect group, they are the most tantalizing and beautiful creatures 
and are regarded as flagship species (Raghavendra Gowda et al., 2011). Butterflies 
are admired for their splendid beauty and unique life cycle. Their wings are 
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covered by millions of scales that adequately reflect daylight which create different 
pure colours assembled into mosaic figures. Patterns of these different colours are 
called as small masterpiece of digital arts because they are easily noticeable for 
their gaudiness and broadness of wings.  

Butterflies are mainly day-flying which comprise moths and butterflies species 
worldwide. (Mallet, 2007). Out of 174,250 known species of Lepidoptera, 
28,000 species are butterflies known in the world (Frias et al., 2010). Records 
about butterflies in the Philippines have been studied and knowledge about their 
diversity, species richness and distribution are desirable in order to know their 
ecological status because many natural habitats have been lost due to human 
activities like building homes, roads, and farms.  

Distribution of species in mountain ecosystems is determined by the suitability 
of habitat and climate (Storch et al., 2003). The main factors that influence 
the distribution of species and diversity include geographic isolation, altitude, 
climate and features of landscape and habitat such as structure, heterogeneity 
and quality (Fleishman et al., 1998, 2003; Pyrcz & Wojtusiak, 2002). Diversity 
and area/size of habitats at different altitudes affect the spatial distribution, 
species richness, morphology, physiology, life cycle and behavioural patterns of 
butterflies (Haslett, 1997).

Life of butterflies is prominent and perhaps important in the line of 
natural history. The details of declining habitat occupancy for butterflies and 
their increasing threat of survival have boosted the necessity to protect these 
magnificent creatures (Hanski & Kussaari, 1995). Conservation of species would 
be a major challenge since only few taxonomic and ecological studies have been 
made here in the Southern Philippines. 

To amplify the knowledge of diversity of butterflies here in Mindanao, Mt. 
Pinamantawan was preferred as the site of the study because it has high richness 
of flora and fauna at a glance in the site but is not documented yet and are 
needing protection. This mountain was part of the Tangkulang Range with 
21,924 hectares and was one of the proposed areas for protection in Bukidnon 
due to slash farming and other anthropogenic activities conducted in the area 
(DENR, 2013; Appendix I). 
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OBJECTIVES OF THE STUDY

This paper assessed the diversity of butterflies across vegetation types in Mt. 
Pinamantawan.  Specifically, it aimed to determine species composition and to 
assess the ecological and conservation status of butterfly species

 
METHODOLOGY

Establishment of the Sampling Stations
There were four sampling stations identified based on vegetation types viz: 

station 1 - Agroecosystem (fig.1), station 2 - Dipterocarp forest (fig.2), station 
3 - montane forest (fig.3), station 4 - mossy forest (fig.4) in Mt. Pinamantawan, 
Sto. Domingo, Lumintao, Quezon, Bukidnon. In each station, three 20m x 20m 
quadrats/plots were established along the transect belt from the base to the peak. 
Each quadrat/plot had two bait traps. The sites chosen were near the flowerings 
plants.

Sampling Schedules and Sampling Techniques
The sampling of butterflies was done within 8 days every month from the 

month August 2013 to February 2014. Two days were spent per vegetation types 
for a total of eight days every month during the sampling period. Collections 
of butterflies started from 7:00 A.M. to 5:00 P.M. using bait traps with baits 
like fermented bananas or pineapple with liquor to enhance the aroma of the 
fruit and using insect catching nets that measures 25x60 cm made of silk cloth. 
Coloured clothes like red and yellow were also used to attract butterflies. Two 
bait traps were installed 1.0 m above the ground within each plot as adapted from 
Mohagan and Treadaway (2010). One bait trap was installed along the transect 
belt per vegetation types of Mt. Pinamantawan, Sto. Domingo, Lumintao, 
Quezon, Bukidnon.

Sampling of the butterflies across vegetation types of Mt. Pinamantawan was 
carried out using combined methods. For butterfly species determination, the 
following techniques were employed.

a. Transect walk – In 2 km transect, butterflies were observed, counted 
and collected. The altitude, weather, vegetation and other information about 
butterflies and the area were recorded. 
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b. Quadrat Method – There were three 20m x 20m plots/quadrat established 
in each vegetation types. All butterflies collected in the quadrats/plot were 
counted and recorded with relevant data. This was done using rope labeled with 
water proof pen at one meter interval.

	
c. Oppotunistic Sampling – There was sampling outside the quadrats/plots 

and transects during leisure time or at rest. At times when there were visiting 
butterflies and they were collected and labeled with their corresponding data 
about habitat, altitude, and vegetation types.  

d. Bait Traps – These traps were established along the belt transect and inside 
the quadrats/plots in each vegetation types of Mt. Pinamantawan. Fermented 
and rotten bananas and pineapples were placed inside the traps. Meats of fish or 
animal manure were also used as baits in sampling frugivorous and pheromone 
analogue attracted butterflies.

The habitat was described using the habitat description form adapted from 
Haribon foundation (2000) (Appendix I). 

Collection and Preservation
Individual specimens were collected using the insect catching nets and bait 

traps after data processing. These were preserved to avoid damage of wings. All 
collected butterflies were slightly pressed at the thorax and were placed in a 
triangular wax paper. There were boxes prepared for all collections with moth 
balls for the preservation of the butterflies (Mohagan & Treadaway, 2010).

Each species in the triangular paper was labeled with the following data: 
collection number, initial identification, sampling method, vegetation-altitude, 
date, and important notes such as the colour, habitat, and source of information. 
After the specimens were preserved, butterflies were mounted on a grooved board 
with a long insect pin that was inserted on the thorax. The specimens were labeled 
with their names, location and date, the name of collector and other information 
about the species.

Status Assessment
A. Assessment of Ecological Status

The ecological status assessment was done by producing lists of butterflies 
sampled in Mt. Pinamantawan. The species lists produced were matched to 
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Treadaway’s list for the determination of endemism or whether it is Philippine 
endemic, Mindanao endemic, Site endemic and widespread. The butterflies were 
also be locally assessed from Mohagan and Treadaway (2010) for the evaluation 
of the local status of butterflies in Mt. Pinamantawan using the scale below:

	 Very rare – 1-3  occurences
	 Rare         - 4-10  occurences
	 Common – 11-20  occurences
	 Very common – 21 and above occurrence

B. Assessment of Conservation Status
In the assessment of the national conservation status, Danielsen and 

Treadaway (2004) lists were used in the determination of the status of butterflies 
as to threatened or not. Current IUCN Red list of butterflies was also used for 
the enhancement of information on the status of butterflies. Under the category 
of threatened were: (VU) – Vulnerable, (EN) – Endangered and (CR) – critically 
endangered. 

Identification of Butterflies in Mt. Pinamantawan
Identification was done using the morphological features of the wings of 

butterflies and was confirmed by the last author in Central Mindanao University. 
The data recorded on antennae shape and structural modifications were based 
from Mohagan (2007). Nomenclature of venation and species were adapted from 
Fleming (1975). 

RESULTS AND DISCUSSION

Species Composition of Butterflies in Mt. Pinamantawan
The seven months of sampling period in Mt. Pinamantawan produced one 

hundred eighteen (118) species of butterflies that belonged to five (5) families. 
There were eleven (11) genera and seventeen (17) species of Hesperiidae, 
seventeen (17) genera and twenty nine (29) species of Lycaenidae, twenty seven 
(27) genera and and forty nine (49) species of Nymphalidae,  three (3) genera of 
and five (5) species of Papilionidae and six (6) genera and eighteen (18) species 
of Pieridae (Table 1). 

The highest species composition was found in the agroecosystem with ninety 
eight (98) species followed by the Dipterocarp forest with thirty-three (33) species 
then mossy forest with fourteen (14) species and the montane forest with eleven 
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(11) species Table 1b). More species were observed in the agroecosystem due to 
many flowering plants and fruiting trees. Aside from that, there were many root 
crops and vegetables which have flowers in them. The two selected plots in the 
agroecosystem were placed near the streams. Butterflies were seen drawing near 
the stream to sip water. The other plot was placed in an area where abundant 
flowering plants were located. Agroecosystem had larger open area than the other 
type of vegetation. As observed, they prefer flying in an open area to find flowers, 
rotten fruits and animal manure to eat. The Dipterocarp forest had more tall trees 
covering the area and only few open areas. Montane Forest had steep areas, only 
few flowering plants were seen and butterflies tend to fly and secure food in the 
open area of Mossy Forest or in some open areas of Dipterocarp Forest. Mossy 
Forest had few open spaces near the peak where butterflies can have sunlight and 
butterflies were seen flying there but most of them prefer moist and wet areas. 
Klass and Dirig (1992) said that butterflies will not have the same resident of 
that in the forest vegetation for they prefer wetlands like riversides, swamps, and 
marshes.

Table 1. Composition and Status of butterflies in Mt. Pinamantawan
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Table 2. Ecological Status of Butterfly Species in Mt. Pinamantawan

Agroecosystem was represented by  sixty four (64) very rare species, seventeen 
(17) rare species, twelve (12) common species and four (4) very common species; 
Dipterocarp forest had eleven (11) very rare species, eight (8) rare species, nine 
(9) common species and two (2) very common species; Montane had three (3) 
very rare species, seven (7) rare species, one (1) common species, and one (1) 
very common species; and the mossy forest had seven (7) very rare species, five 
(5) rare species, one (1) common species and no very common species (Table 1b). 
Agroecosystem had the highest species composition but most of them were very 
rare. These might be because most butterflies in the agroecosystem were captured 
early in the morning and many of the species of their kind were flying high when 
the sun was high and it was hard for them to capture anymore. Most butterflies 
at the ground level were also active during the sunrise to sip nectars on flowers 
and most of them were common species.  

Dipterocarp forest had higher very rare species but the record of common 
species was not behind with the very rare butterflies which may imply that there 
were mixed species composition and number of individual species flying at the 
time of sampling that could be easily accessed by the catching nets and bait traps. 
Montane had higher rare species than the very rare species. This might be due 
to more individuals species of butterflies passing across the steep area near the 
ground level where they can be easily captured when they travel going to the 
open area. Mossy forest had few very rare, rare and common species of butterflies. 
Most of these butterflies were captured at the peak where they pass the clearances 
as they were seen flying in that direction. Some of the species were captured in 
quadrat/plot 2 which had small open area where there were presences of flowers 
and they were seen sipping nectars in the morning. In quadrat/plot 1 and 2 of the 
mossy forest were mostly moist and shady with moss and ferns on the ground. 
Although there were Medinilla plants around, they tend to go higher to the peak 
to capture warmth from the sun. 

Trees that have flowers were their common stay especially that the flowers 
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of some trees were seen just beside the higher ground of the peak.  Identifying 
factors like climate or weather conditions, temperature and habitats may be the 
reason to work out the existence of butterflies in the area. Haefeli (2012) said that 
the availability of butterfly species with its host plants have helped to respond 
to factors. According to Swengel (1997) most climates include times of the 
year unsuitable for butterfly activity, usually because of cold or drought. Some 
species do not migrate but wait for periods by going to dormancy - diapause. 
To maintain most kinds of species possible at a site, attention should focus on 
catering the needs of resident species which include their habitat needs. 

Ecological Status of Butterflies

Figure 6. Chart for the local status of butterflies in Mt. Pinamantawan

Regarding the local status of butterflies, there were fourteen (14) common 
species (12%), four (4) very common species (3%), twenty five (25) rare species 
(21%), and seventy five (75) very rare species (64%) as shown in figure 1 and 
Table 2. There were many very rare species of butterflies during my study since 
most sampling period fall on cloudy, rainy and windy times. The butterflies may 
not like windy season and rainy seasons that tend them to have wet wings in their 
flight. Toledo and Mohagan (2011) said that butterflies may hide in these kinds 
of seasons for they were preventing disturbances in their flights and other reasons 
were due to flowering seasons and availability of their food source.

A total of twenty-four (24) endemic species were recorded out of one hundred 
eighteen (118) species of butterflies. Agroecosystem have one hundred ten (110) 
individuals from eighteen (18) species, dipterocarp forest have twenty-three (23) 
individuals from eleven (11) species, montane have five (5) individuals from 
four (4) species and mossy forest have twenty two (22) individuals from two (2) 
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families (Table 2b). Agroecosystem had the highest abundance of species than all 
forest vegetations, and this may be due to many open areas where sunlight was 
abundant. For the number of individuals, agroecosystem has the highest and 
montane forest have the lowest number, but for number of species, agroecosystem 
have the highest and mossy forest have the lowest. Mt. Pinamantawan had a 
hump-shaped pattern in the forest area that may result to lower endemic 
species. The general distribution of endemic butterflies in Mt. Pinamantawan 
across vegetation types was generally lower than of Mohagan and Treadaway 
(2010) with forty-four (44) endemic species in their study and they said that 
the abundance of butterflies was generally low in forest where the canopy is too 
closed for sunlight to penetrate.

Conservation Status of Butterfly Species
Based on Treadaway’s checklist (1995) there were sixty-two (62) common 

species, twenty-six (26) species were uncommon, fourteen (14) rare species and 
fourteen (14) undetermined species of butterflies.  Most of the common species 
were recorded from the agroecosystem which means that these butterflies were 
not widely distributed of which some belong to the twenty-four (24) endemic 
species. 

Figure 2. Chart for the national status of butterfly in Mt. Pinamantawan
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Figure 2 shows the chart national status and endemism of butterflies. There 
were eight (8) common endemic, eight (8) uncommon endemic, two (2) 
common Mindanao endemic, one (1) rare Mindanao endemic, one (1) common 
Philippine endemic, one (1) rare Philippine endemic and one (1) rare new 
record in Mindanao - the Appias remedios. There were three threatened species 
according to IUCN Red list of butterflies (2013) and these were Euploea tobleri 
– nearly threatened, Idea electra – vulnerable and Parantica dannatti – vulnerable. 
The species with new record in Mindanao - Appias remedios was found in the 
Montane and Mossy Forest of Mt. Pinamantawan. There may be unique plant 
host for this butterfly species to surveyed. Swengel (1997) said that the existence 
of resident species largely depend on the resources available to support.

Figure 3. Dendogram species similarity in endemic butterflies in 
Mt. Pinamantawan

Dendogram of similarity of endemic butterfly species showed two major 
clusters of habitats (Fugure 3). The first cluster was the mossy forest and 
montane forest with similarity less than 1 % which suggest that each were unique 
habitats for butterflies of which there were species of butterflies in the area that 
are disconcordant endemic. The second cluster was the dipterocarp forest and 
the agroecosystem which showed that the two were related habitats with low 
similarity of endemic species composition, similarity equal 13 % which suggests 
that each one were also unique habitats. This may be due to the presence of 
food plants for butterflies that might have resulted to the increase in species 
endemism. Agroecosystem had high species richness due to varied plants found 
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important to butterflies in their existence. Posa and Sodhi (2005) stated that 
agroecosystem have high species richness due to many food plants and host plants 
were important to butterflies and endemicity depends on the abundance of it.

CONCLUSION

Mt. Pinamantawan is the home of one hundred eighteen (118) species of 
butterflies with sixty-four (64) genera and five (5) families. Agroecosystem had 
higher species richness of butterflies across vegetation types and lower in the 
montane forest across vegetation types. It serves as habitat for twenty-four (24) 
endemic species. Endemic species of butterflies belong to Nymphalidae and 
Pieridae family and are mostly found in the Agroecosystem. Mt. Pinamantawan 
is the home of 3 threatened species of butterflies namely: Idea electra, 
Eploea tobleri and Parantica dannatti, and there were two (2) new records in 
Mindanao.  Agroecosystem is the preferred vegetation type for butterflies in Mt. 
Pinamantawan.
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APPENDICES

Fig. 4. Agroecosystem at the foot of Mt. Pinamantawan

Figure 5.Dipterocarp Forest of Mt. Pinamantawan
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Figure 6. Montane Forest of Mt. Pinamantawan

Figure 7. Mossy Forest of Mt. Pinamantawan
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Plate 8. Some Butterflies on Mt. Pinamantawan, Bukidnon


