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Typhoon in the Philippines may not negatively affect butterfly 

diversity, but land use changes does 

Abstract 

 

The Philippines experiences an average of 20 typhoons annually and how they affect the unique biodiversity is still 

unknown. Data sampling of butterflies between typhoon and non-typhoon seasons in various habitats showed that 

typhoons may play an important role in butterfly diversity and community changes. The result also showed that land-use 

change still has greater negative impact on butterfly diversity than typhoons. This study will pave way for more research 

on how typhoons affect the diversity, ecology, and population dynamics of various taxa in the Philippines.  
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Introduction 

 

Disturbances such as hurricanes play an important role in 

shaping the world’s tropical forests (Connell 1978; Cole et al. 

2014), and have been known to mediate populations of some 

tree species (Batista & Platt 2003; Ross et al. 2001). This 

natural disturbance is important in forest ecosystem as it affects 

insect-plant interactions (Sánchez-Galván et al. 2012) and bird 

population recovery (Wiley & Wunderle 1993). There is still a 

need for long-term studies on hurricane effects as they are 

becoming more intense (Holland and Bruyere 2014).  

Effects of hurricanes on butterfly populations would 

conceivably be of significant importance (Loope et al. 1994). 

Damage caused by typhoons on coral reefs have been 

documented in Japan (Hongo et al. 2012) as well as in the 

Philippines (Anticamara & Go 2017). Despite the negative 

effects of hurricanes/typhoons, they can also have positive 

effect on insect taxa such as beetles (Novais et al. 2018) and 

butterflies (Mullany et al. 2018), and facilitate vegetation 

recovery, especially in agricultural lands near forested areas 

(Uriarte et al. 2004). Habitat loss coupled with cyclonic events 

may also explain the decline of bird populations in Northern 

Mariana Islands (Ha et al. 2012), but its effects on Philippine 

terrestrial fauna are still unknown, especially on invertebrate 

taxa such as butterflies. According to the study conducted by 

Schoener et al. (2003), the strength of temporal occurrences of 

hurricanes has an increasing effect on the Bahamian lizard 

populations. Typhoons passing by the Philippine Islands are 

becoming more frequent and their effects are still understudied 

(Marler 2014; Webster et al. 2005), and the strength and number 

of hurricanes to come in the future are still unknown, but will 

likely increase with global warming trends (Trenberth 2005).  

Population studies of most tropical butterflies are still 

lacking (Bonebrake et al. 2010). In the Philippines, which is an 

archipelago of more than 7,100 islands, only few studies deal 

with butterfly populations. Badon (2013) recorded some isolated 

butterfly populations scattered in some of the remaining forest 

fragments of Negros Oriental, but their population dynamics is 

still unknown.  

According to Treadaway and Schroeder (2012), western 

Negros Island experiences heavy rainfall from June to October, 

eastern Negros has heavy rains from September to November, 

and northern Negros has rainfall from June to January, with an 

occasional prolonged dry period. Butterfly abundance in the 

tropics can vary due to seasonality (Owen et al. 1972; Emmel & 

Leck 1970; DeVries et al. 1997), and the same pattern was 

observed in beetles (Andresen 2005). These seasonal differences 

can affect morphological and behavioral characters such as size, 

color pattern (even sexual dimorphism), weight, egg 

productivity and species activity.  

This study compared butterfly diversity, species richness, 

abundance, and species communities between typhoon season 

(TS) and non-typhoon season (NTS) among urban, suburban, 
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and forested habitats in northern Negros island.  

 

Materials and Methods 

 

A total of 3 sites of different habitats on northern Negros 

island (Fig. 1) was sampled: a forested site in Patag forest (522 

masl) in Silay city near the North Negros Natural Park (NNNP) 

termed North Forest in this study (Fig. 2); a suburban site (Fig. 

3) comprised of agricultural lands planted with corn and 

sugarcane, located at mid-elevation, termed North Suburban; 

and an urban site (Fig. 4) on the campus of the University of 

Saint La Salle in Bacolod City located near sea level near the 

coast, termed North Urban. Two 200 x 10 m transect lines were 

deployed for each site (a total of 6 transect lines). The two 

transect lines had a distance of 20 to 50 m from each other. A 

modified Pollard Walk (Pollard 1977) method was done for data 

collection, and sampling employed a catch-and-release method 

three times a day at 8:00-9:00H, 10:00-11:00H and 15:00-

16:00H. However, unpredictable weather conditions such as 

torrential rain affected some sampling periods. According to 

Pellet et al. (2012), it is important to determine the trends and 

patterns of butterfly population using preliminary data since the 

biology of butterflies and various habitats greatly affects 

butterfly surveys. The number of species and individuals per 

species along the transect line was counted omitting the effects 

of territorial species, species vagility, and recaptures. Specimens 

were collected using an insect net, identified, and then recorded 

(by another person) before release. Photos of the specimens 

were also taken for documentation and for species that are 

difficult to identify. Before the actual sampling, the field 

assistants (biology students with experience conducting 

fieldwork) were trained on how to handle butterfly specimens 

Figure 1. Map of Negros Island showing three sites in northern Negros 

Island. Map courtesy of Google Earth.  

Figure 2. Forested area of the town of Lantawan situated near or on the 

edge of the North Negros Natural Park. Photo courtesy of Jade Badon.  

Figure 3. Suburban area of Granada town in Bacolod City. Photo 

courtesy of Esteven Nacar.  

Figure 4. Campus of the University of Saint La Salle in Bacolod City. 

Photo courtesy of Esteven Nacar.  
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and identify to the species level. The selection of the study sites 

for suburban and forested areas was determined based on 

availability and accessibility. Some sampling days after 

torrential rains (due to typhoons) were also affected by delays 

because of landslides and road accessibility.  

Table 1 summarizes the number of sampling days including 

months and year per site. Based on the 2016 typhoon records 

from PAGASA (Philippine Atmospheric, Geophysical and 

Astronomical Services Administration), most early tropical 

cyclones started to make landfall in the Philippines in 

September 2016, and the last tropical depression to hit Negros 

Island was in February 2017. In this study, we categorized May 

to August as non-typhoon season (NTS), while September to 

February the following year as the typhoon season (TS). Thus, 

the typhoon season (TS) is considerably longer than the NTS.  

Changes in species communities were analyzed using non-

metric multidimensional scaling (NMDS) which uses the Bray-

Curtis Dissimilarity Index that calculates the number of species 

and individuals per species per sampling day and then compares 

it with other sampling days to determine the degree of 

dissimilarity. Its properties as descriptors of multivariate 

ecological dissimilarities among assemblages of species is the 

reason why it is preferred by ecologists (McArdle & Anderson 

2001). Distance-based analysis is further discussed by Legendre 

and Anderson (1999). In this study, NMDS was used to analyze 

(1) the dissimilarity of species communities (number of species 

and individuals per species) and (2) species dissimilarity 

(incidence based). The NMDS was only used to determine the 

significance of dissimilarity (or the representation of the 

distance matrix visually) without incorporating typhoon effects.  

According to Zeleny (2017), the stress value generated by 

the NMDS is an indication if true distances to be significantly 

dissimilar are obtained with fewer number of dimensions. For 

the current study, the species communities between NTS and 

TS were shuffled until the real distances are obtained with 

fewer dimensional analysis. Lower stress values (below 0.1) are 

preferred, while higher stress values (0.3) are subject for further 

ordination since the analysis may need more dimensions. An 

ANOSIM (Analysis of Similarity) was used to further evaluate 

the results of dissimilarity by determining which species 

contributed to the dissimilarity between NTS and TS. 

Shannon Diversity Index was used to calculate species 

diversity between NTS and TS for each site, and then an 

Analysis of Variance (ANOVA) was used to determine if there 

is a significant difference in the species diversities between the 

two seasons among all sites. A Tukey multiple comparison of 

means was used to determine if there is a significant difference 

between the diversities of two seasons for each site. The same 

analyses (ANOVA and Tukey) were also used to determine if 

abundance per sampling day during NTS and TS per site is 

significantly different. 

The EstimateS statistical package (Colwell 2013) was used 

to calculate the Cole Rarefaction Curve (species accumulation), 

ACE and Chao 1 species richness estimators, while ANOVA, 

Tukey’s HSD and NMDS were analyzed using R Statistical 

Package.  

 

Results 

 

Typhoons 

Based on the typhoon data of the PAGASA, there were 

three typhoons and one tropical depression that hit or almost 

made landfall on Negros Island in 2016. These events (typhoons 

and tropical depression) were the ones closer to our scheduled 

sampling dates. The first were typhoons Lawin with winds of 

225 kph and gustiness of 315 kph and Karen with winds of 150 

kph and gust of 210 kph (Fig. 5), on the second week of October 

2016. Tropical Depression Marce (Fig. 6) passed the island on 

November 24, 2016 with winds of 45 kph and gustiness of 55 

kph, and typhoon Nina (Fig. 7) passed the central towards the 

Site Jun-
16 

Jul-
16 

Aug-
16 

Sep-
16 

Oct-
16 

Nov-
16 

Dec-
16 

Jan-
17 

Feb-
17 

May-
17 

Jun-
17 

Total  
sampling 

days 

NF_NTS 8 2 1             2 2 15 

NF_TS       2 2 2 4 3 2     15 

NS_NTS 8 2 2             2 2 16 

NS_TS         2 4 4 4 2     16 

NU_NTS 6 2 2             2 1 13 

NU_TS       2 2 1 5 2 1     13 

Table 1. Number of sampling days for the 3 sites during typhoon (TS) and non-typhoon season (NTS).  
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northern part of the Philippines affecting Negros Island with 

winds of 175 kph and gustiness of 290 kph.  

 

Species richness and abundance  

Based on the results of Cole Rarefaction Curve, Chao I, and 

ACE analysis for species richness and estimated species 

richness, most sites showed higher species richness (and also 

the estimated species richness) during NTS compared TS, but 

abundance was higher during TS (Figs. 9-11).  

North Forest (Fig. 9) showed high similarity in Cole 

Rarefaction species accumulation for NTS (65 species) and TS 

(64 species), but NTS showed higher estimated species 

richness. Total abundance was higher during TS (3,037 

individuals) compared with NTS (1,659 individuals). 

North Suburban (Fig. 10) showed higher species richness 

during NTS (18 species), compared with TS (13 species). 

Estimated species richness was also higher during NTS, while 

total abundance was higher during TS (1,085 individuals) 

compared with NTS (901 individuals). 

North Urban (Fig. 11) showed higher species richness 

during NTS (16 species) compared with TS (12 species). 

Estimated species richness was also higher during the NTS, 

while total abundance (Fig. 8) was higher during TS (638 

individuals) than NTS (483 individuals).  

Figure 5. Typhoons Lawin and Karen passing the Philippines on 

October 2016. Data from PAGASA.  

Figure 6. Tropical Depression Marce passing Negros Island on 

November 24, 2016. Data from PAGASA.  

Figure 7. Typhoon Nina making a landfall on the Philippine islands in 

December 25, 2016. Data from PAGASA.  

Figure 8. Comparison of total abundances (y-axis) between NTS and 

TS per site (x-axis). North Forest (Yellow), North Suburban (Green), 

and North Urban (Pink). 
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Figure 12 illustrates the Coleman Rarefaction Species 

Accumulation Curve for all 3 sites. 

 

Comparative analysis on species diversities between NTS and 

TS  

Overall, the result using ANOVA showed a significant 

difference (F value = 492.97 and p-value = <2.2e-16) in the 

species diversities between two seasons for all sites (Fig. 13), 

but Tukey Multiple Comparisons of Means showed that only 

North Urban showed significant differences (p-adj = 0.00) in 

species diversity between NTS and TS. Species diversity in 

North Urban was low during TS, while the other 2 sites did not 

show significant differences (North Forest, p-adj = 0.88, North 

Suburban, p-adj = 0.86) indicating that species diversities were 

the same for both seasons, although, species community could 

be significantly different. 
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A_olferna 0 1 2 1 3 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 6 0 0 

A_palinurus 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

A_plumbeola 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 

C_pomona 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 

C_scylla 0 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 2 

E_alitha 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

E_blanda 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 5 0 0 0 0 0 0 0 0 

E_hecabe 0 0 0 0 0 2 8 1 1 5 0 0 5 2 2 2 0 3 8 9 3 1 3 12 5 2 

J_almana 0 0 0 0 0 3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 0 0 2 

J_hedonia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

L_nina 4 17 43 2 1 2 30 3 0 2 2 1 1 4 0 0 0 1 1 0 12 12 23 19 46 0 

M_mineus 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

M_polytes 0 0 2 0 0 0 0 0 0 1 0 0 0 1 1 0 2 0 3 0 3 1 6 0 2 1 

T_limniace 0 0 0 0 0 3 0 0 0 0 0 0 0 3 0 0 0 3 1 1 1 0 2 4 6 0 

T_luzonensis 3 5 0 0 0 1 4 0 0 0 0 0 0 1 0 2 0 0 0 1 1 0 4 0 0 0 

Y_sempera 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Y_stellera 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 5 0 0 0 

Z_otis 51 25 33 6 2 0 2 1 0 0 0 0 0 0 0 2 4 1 0 0 0 0 1 0 0 0 

Table 2. Species list and abundance during NTS and TS in North Urban.  
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Table 4. Species list and abundance during NTS and TS in North Forest.  
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Catopsilia_sp 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 4 cont. Species list and abundance during NTS and TS in North Forest.  
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H_bolina 2 3 0 0 3 0 2 0 1 0 0 3 3 1 2 8 4 2 2 

Hypolimnas_sp 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

H_glaucippe 1 2 0 1 2 2 1 1 0 0 0 6 2 0 6 3 7 5 1 

Hesperiidae 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 5 0 0 

I_gaura 0 0 0 0 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 

J_alsietus 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

J_cleodus 1 0 44 17 0 0 49 40 0 0 0 0 2 1 6 6 0 5 0 

Jamides_sp 4 1 0 0 1 1 0 0 0 0 0 23 0 0 0 0 0 0 0 

J_hedonia 0 2 16 10 7 1 10 29 0 0 9 13 44 37 45 9 0 41 32 

Lycaenidae 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 1 
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P_dama 0 0 0 0 0 0 4 1 0 0 0 1 0 0 0 0 0 0 0 
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Species community dissimilarity  

North Forest (Fig. 14) and North Suburban (Fig. 15) 

showed significant clustering when species communities 

(number of species and individuals per species) were compared 

between NTS and TS. However, R2 values were very low 

indicating that the strength of dissimilarity was not explained by 

the effect of typhoons. Significant p-values in combination with 

low R2 values could also be explained by singletons (species 

with only 1 individual): North Forest (p = 0.001, R2 = 0.13; 

Stress value = 0.11), North Suburban (p = 0.002, R2 = 0.12, 

Stress value = 0.16), and North Urban (Fig. 16) (p = 0.156, R2 = 

0.06, Stress value = 0.15).  

 

ANOSIM of most influential species   

The ANOSIM determines which species contributes the 

most effect on the dissimilarity between the two seasons, which 

can be based on its occurrences and abundance. North Forest: 

Catopsilia pomona (Pieridae) was only recorded five times 

during the NTS, but during TS, it was recorded in all sampling 

days. This species was also very abundant during TS, and it may 

have been the result of availability of fresh foliage of hostplants 

for oviposition (NTS: 5 (number of days it was recorded)/15 

(total number of sampling days), abundance = 19; TS: 15/15, 

abundance = 108). Cethosia luzonica (Nymphalidae) was mostly 

recorded during the NTS but was only recorded once during TS. 

Table 4 cont. Species list and abundance during NTS and TS in North Forest.  
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P_corvus 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 3 13 23 17 

P_demoleus 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Potanthus_sp 0 0 0 0 0 0 13 0 0 0 0 0 0 0 0 0 0 0 0 

P_vitrina 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 

P_athamas 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 

P_negrosensis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rapala_sp 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

R_tomokoe 0 0 0 0 1 0 0 0 0 0 0 0 0 4 7 0 0 0 0 

R_polynice 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 

S_lilaea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2 0 

S_syama 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
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T_lupina 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

T_luzonensis 0 0 0 0 0 0 5 46 2 0 2 0 12 14 29 3 4 7 8 

Y_sempera 3 0 13 13 1 2 57 64 1 0 5 0 27 40 101 36 8 71 55 

Y_stellera 0 0 7 9 0 0 23 31 0 0 2 0 10 26 35 24 4 21 33 

Z_musides 0 1 0 2 0 1 2 5 1 1 0 0 0 1 1 0 1 4 1 

Z_otis 1 0 0 0 0 0 0 0 0 0 0 0 2 0 12 0 0 4 3 

Butterfly_sp 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 4 cont. Species list and abundance during NTS and TS in North Forest.  
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Arhopala_sp 0 0 0 0 0 0 0 0 0 0 0 

A_alcamene 0 0 0 0 0 0 0 0 0 0 0 

A_decolor 0 0 0 0 0 0 0 1 0 1 0 

A_palinurus 1 1 2 0 1 2 2 3 2 1 0 

A_yamashitai 1 0 0 0 0 0 0 1 0 1 2 

A_plumbeola 0 0 0 0 0 0 0 0 0 0 0 

B_cinnara 0 1 10 7 1 0 5 0 3 5 4 

C_pomona 11 10 3 4 7 9 8 3 6 0 0 

C_biblis 0 0 0 0 0 0 0 0 0 0 0 

C_luzonica 0 0 0 0 0 0 0 0 0 0 0 

C_maenalis 0 0 0 0 0 0 0 0 0 0 0 

Catopsilia_sp 0 0 0 0 0 0 0 0 0 0 0 

C_lampedo 0 0 0 0 0 0 0 0 0 0 0 

C_scylla 2 2 1 0 0 2 0 0 2 0 0 

C_strabo 0 0 0 0 0 0 0 0 0 0 0 

D_henningia 2 0 1 1 0 0 1 2 0 3 1 

D_hyparete 0 0 0 0 0 0 0 0 1 0 0 

D_melanippus 0 3 1 0 0 1 1 1 0 1 0 

E_alitha 2 0 0 0 0 2 0 0 1 2 1 

E_cnejus 0 1 0 0 1 0 0 0 2 0 0 

E_hecabe 14 26 18 7 17 32 31 23 18 22 13 

Eurema_sp 0 0 0 0 0 0 0 0 0 0 0 

E_nyctelius 0 0 0 0 0 0 0 0 0 0 0 

E_lusiada 0 1 0 0 0 0 0 0 0 0 0 

E_mulciber 0 0 0 0 0 0 0 0 0 0 0 

E_sansoni 0 0 0 0 0 0 0 0 0 0 0 

F_phaon 4 2 7 4 2 9 6 2 2 4 10 

G_agamemnon 2 0 2 1 0 4 0 4 1 1 2 

G_sarpedon 2 2 1 1 1 5 2 3 4 1 1 

H_anomala 0 1 1 1 0 1 1 0 1 1 0 

H_bolina 2 7 5 6 6 8 9 18 10 0 7 

Hypolimnas_sp 0 0 0 0 0 0 0 0 0 0 0 
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Table 4 cont. Species list and abundance during NTS and TS in North Forest.  
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H_glaucippe 1 5 0 1 2 2 1 1 4 1 1 

Hesperiidae 0 0 0 1 0 0 0 0 0 0 0 

I_gaura 0 0 0 0 0 0 0 0 0 0 0 

J_alsietus 0 0 0 0 0 0 0 0 0 0 0 

J_cleodus 5 2 0 4 4 6 6 5 3 10 9 

Jamides_sp 0 0 0 0 0 0 0 0 0 0 0 

J_hedonia 5 1 30 10 8 16 26 2 2 21 14 

Lycaenidae 0 0 0 0 0 0 0 0 0 1 0 

L_distanti 0 0 0 0 0 0 0 0 0 0 1 

L_illigera 2 3 0 0 2 0 2 0 2 1 0 

L_nina 9 8 18 17 6 6 12 4 5 12 0 

L_satrapes 0 0 0 0 0 0 1 0 0 2 1 

Menelaides_sp 0 0 0 0 0 0 0 0 0 0 0 

M_deiphobus 1 2 0 1 1 2 0 4 2 1 0 

M_helenus 6 4 0 0 0 0 0 3 1 1 3 

M_igoleta 5 14 4 5 10 14 13 5 8 19 13 

M_leda 0 1 0 0 1 2 0 2 1 1 0 

M_polytes 0 5 6 0 4 6 3 1 2 4 1 

M_tagala 0 0 0 0 0 0 0 0 0 0 0 

M_teatus 5 7 2 7 3 1 2 2 2 2 2 

M_jumaloni 0 0 0 0 0 0 0 0 0 0 0 

N_paralysos 0 0 0 0 0 0 0 0 0 0 0 

N_serecina 0 0 0 0 0 0 0 0 0 0 0 

N_mindorana 0 0 0 0 0 0 0 0 0 0 0 

O_medus 0 0 1 0 0 0 0 0 0 0 0 

P_nora 0 2 0 0 0 1 0 1 2 1 2 

Prosotas_sp 0 0 0 0 0 0 0 0 0 0 0 

P_dama 0 0 0 0 0 0 0 0 1 1 0 

P_corvus 16 1 22 12 3 10 7 6 2 7 8 

P_demoleus 0 0 0 0 0 0 0 0 0 0 0 

Potanthus_sp 0 0 0 0 0 0 0 0 0 0 0 

P_vitrina 0 0 0 0 0 0 0 0 0 0 0 
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This species may prefer hot or drier conditions or it may have 

dispersed somewhere during the onset of typhoons (NTS: 9/15, 

abundance = 86; TS: 1/15, abundance = 2). Eurema hecabe 

(Pieridae) is a very common butterfly on the island which 

occurs throughout the year and very abundant during TS (NTS: 

14/15, abundance = 173; TS: 14/15, abundance = 338). 

Hypolimnas bolina (Nymphalidae) is another common species 

and abundant during TS (NTS: 8/15, abundance = 46; TS: 

15/15, abundance = 68). Jamides cleodus (Lycaenidae) is one of 

the most common species of Jamides on the island, although 

they are mostly found in forested habitats. This species was 

abundant during the NTS (NTS: 9/15, abundance = 178; TS: 

11/15, abundance = 47). Junonia hedonia (Nymphalidae) is 

very common and abundant on lowland areas and also in 

cleared areas near forests. This species was mostly recorded in 

all sampling days, and very abundant during TS (NTS: 12/15, 

abundance = 123; TS: 14/15, abundance = 317). Leptosia nina 

(Pieridae) is very common and abundant in highly urbanized 

areas. In North Forest, this species was abundant and almost 

present in all the sampling days during TS (NTS: 3/15, 

abundance = 21; TS: 12/15, abundance = 108). Mycalesis 

igoleta (Nymphalidae) was present in both seasons but abundant 

during TS (NTS: 13/15, abundance = 82; TS: 14/15, abundance 

= 181). Mycalesis teatus (Nymphalidae) is a species mostly 

confined in forested habitats, and was abundant and almost 

occurred in all the sampling days during TS (NTS: 5/15, 

abundance = 12; TS: 13/15, abundance = 69). Pithecops corvus 

(Lycaenidae) is another forest species which was very abundant 

and occurred in all the sampling days during TS (NTS: 4/15, 

abundance = 23; TS: 13/15, abundance = 132). Taractrocera 

luzonensis (Hesperiidae) is the most common skipper butterfly 

on the island and very abundant in grasslands or areas that have 

been recently cleared. This species have the same abundance for 

both seasons, although, it was encountered more frequently 

during TS (NTS: 6/15, abundance = 92; TS: 11/15, abundance = 

108). Both species of Ypthima (Y. sempera and Y. stellera) 

showed an increase in abundance during TS (Ypthima sempera 

(Nymphalidae) NTS: 13/15, abundance = 295; TS: 14/15, 

Table 4 cont. Species list and abundance during NTS and TS in North Forest.  
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P_athamas 0 0 0 0 0 0 0 0 0 0 0 

P_negrosensis 0 0 0 0 0 0 0 0 0 1 0 

Rapala_sp 0 0 0 0 0 0 0 0 0 0 1 

R_tomokoe 2 0 0 0 0 0 0 0 0 0 1 

R_polynice 0 0 0 0 0 0 0 0 0 0 0 

S_lilaea 0 0 0 0 0 0 0 0 0 1 0 

S_syama 0 0 0 0 0 0 0 0 0 0 0 

T_ishmoides 0 0 4 7 1 3 5 0 3 11 3 

T_japetus 5 0 0 3 0 0 0 0 0 0 0 

T_lupina 0 0 0 0 0 0 0 0 0 0 0 

T_luzonensis 0 0 4 8 0 7 12 0 0 23 14 

Y_sempera 28 27 63 26 18 31 39 20 23 52 41 

Y_stellera 11 7 27 15 9 27 20 3 0 34 24 

Z_musides 2 1 1 2 2 0 1 1 1 6 3 

Z_otis 0 0 0 0 0 0 0 0 0 0 0 

Butterfly_sp 0 0 0 0 0 0 0 0 0 0 2 
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abundance = 570. and Ypthima stellera (Nymphalidae) NTS: 

8/15, abundance = 133; TS: 14/15, abundance = 269).   

North Suburban: Leptosia nina (Pieridae) was recorded in 

all sampling days and very abundant during TS (NTS: 12/16, 

abundance = 59; TS: 14/16, abundance = 201). Mycalesis 

mineus (Nymphalidae) was recorded multiple times during TS 

compared with NTS. This species was also abundant during TS, 

and this increase in abundance is probably due to the moisture 

in soil since this species are mostly spotted in shaded areas or in 

moist habitats (NTS: 6/16, abundance = 17; TS: 12/16, 

abundance = 79). Taratrocera luzonensis (Hesperiidae) is the 

most abundant skipper butterfly species in urban and suburban 

areas, especially in grasslands. This species was generally 

recorded in all sampling days but more abundant during the 

NTS (NTS: 15/16, abundance = 145; TS: 12/16, abundance = 

66). Both Y. sempera and Y. stellera showed an increase in 

abundance during TS, and it is probably due to the abundance of 

their hostplants. Ypthima sempera (Nymphalidae) NTS: 11/16, 

abundance = 45; TS: 15/16, abundance = 114 and Ypthima 

stellera (Nymphalidae) NTS: 15/16, abundance = 199; TS: 

16/16, abundance = 310. 

North Urban: Leptosia nina (Pieridae) was abundant during 

the NTS compared with TS (NTS: 11/13, abundance = 169; TS: 

9/13, abundance = 57). Eurema hecabe (Pieridae) remained the 

same in terms of abundance, but was recorded several times 

during TS (NTS: 8/13, abundance = 36; TS: 10/13, abundance = 

38). Taractrocera luzonensis (Hesperiidae) had low counts for 

both seasons and it may have been due to the frequent mowing 

of the grass in the campus (NTS: 4/13, abundance = 13; TS: 

5/13, abundance = 9). Tirumala limniace (Nymphalidae) was 

only recorded a few times with low abundance, and based from 

previous fieldwork days, this species is not usually abundant,  

Figure 9. North Forest species richness between TS and NTS. 

Figure 10. North Suburban species richness between TS and NTS. 
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Niño extended until the last week of June, which is generally 

followed by the occurrence of an Inter Tropical Convergence 

Zone (ITCZ) affecting Negros island. The ITCZ brought heavy 

rainfall on the last week of June, and we recorded more species 

and abundance 2 days after the event. The results obtained after 

the ITCZ is an indication that butterfly species occurrences and 

abundance may have been dependent on the arrival of the first  

heavy rainfall on the island, and in this case, there were two 

disturbances, the El Niño and the ITCZ. The two phenomena 

may have contributed to the emergence or arrival of species 

such that El Niño favored the survival of heat tolerant species 

while the ITCZ triggered the emergence and arrival of more 

species. Areas experiencing some levels of disturbances tend to 

have higher diversities (Connell 1978).  

 Butterfly diversities and communities in tropical forests greatly 

fluctuate temporally (Grotan et al. 2012), and the patterns of 

rainfall and typhoon occurrences in the Philippines may play a  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

and sometimes encountered only in singles (NTS: 3/13, 

abundance = 13; TS: 6/13, abundance = 11). 

Species abundance between TS and NTS for all sites are 

also provided for comparisons (Tables 2-4). 

 

Discussion 

 

A study in an Ecuadorian tropical dry rainforest observed 

more butterfly species during the wet season compared with the 

dry season (Castro & Espinosa 2015), similar to observations  

made in Kenya (Habel et al. 2018). In contrast, Abrahamczyk et 

al. (2011) found higher species richness during the dry season in 

Bolivia. In the current study, species richness (Cole Rarefaction 

Curve) and estimated species richness (ACE and Chao 1) were 

also higher during the NTS (=dry season) for most of the sites (6 

out of 9 sites) compared with TS which is the peak of the wet 

season. The other possible reason for this is that in 2016, El  

Figure 11. North Urban species richness between TS and NTS. 

Figure 12. Comparison of Coleman Rarefaction Curve for all three sites.  
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pattern (higher in forested areas and lower in urban areas) can 

also be observed in the number of species, abundance, and 

species diversity when all the sites are compared. The results are 

also similar to those from Caribbean bird studies by Perdemo-

Velazquez et al. (2017), wherein bird species and abundance 

were different during pre- and post-hurricane seasons.  

Gardens which include hostplants and nectar sources can 

also influence butterfly species occurrences and abundance 

(Owen et al. 1972; Blair & Launer 1997), and this may also 

explain why urban and suburban areas in Negros Island have 

recorded several species on some days, and also why the North 

Urban species dissimilarity analysis between TS and NTS 

showed insignificant results. The selective gardening activities  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

big role in the emergence and colonization of butterflies. 

According to Salvato and Salvato (2007), some species of 

butterflies recovered immediately after the storms in the Florida 

Keys, but a few remained low in abundance or even absent. This 

could be one of the possible explanations for the dissimilarity of 

species communities in our study. But surprisingly, the result 

also showed that species diversities between NTS and TS can be 

similar for most of the sites, and based on the NMDS graphs, 

some days (in colors) during NTS tend to be closer with some of 

the days during TS. The result is also due to the presence of 

more localized species or species that occurs almost throughout 

the year. Overall, dissimilarity in species communities may 

occur between NTS and TS on northern Negros island, but the 

number of species may still be the same, although, a decreasing  

Figure 13. Boxplots of comparative species diversities (y-axis) between NTS and TS for nine sites (x-axis). North 

Forest (Red), North Suburban (Blue), and North Urban (Yellow). p-value = <2.2e-16.  
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Figure 14. NMDS North Forest NTS (red) and TS (blue). p-value = 0.001.  

Figure 15. NMDS North Suburban NTS (red) and TS (blue). p-value = 0.002. 
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(Roy et al. 2001). However, this is counter to our result where 

butterflies were more abundant during the TS (more rainfall). 

This could be explained by the enhanced dispersal ability and 

activity of some butterflies during sunny days. According to 

Nuyda (pers. comm.), Philippine butterflies are abundant during 

sunny days, but collecting bias may have affected observed 

numbers several butterflies have been seen during sunny and 

cloudy days. Despite this first research to compare butterfly 

populations between NTS and TS in the Philippines, there is still 

a need for further research to understand the long-term effects of 

tropical cyclones, climate change, and rapid habitat loss on the 

butterfly species populations in addition to other insect taxa.  

 

Conclusion 

 

Based on the results obtained from this study, we provided 

evidence that species richness (and estimated species richness) 

can be higher during NTS compared with TS in the Philippines. 

Butterfly abundances were generally higher during TS. The 

results of this study also revealed significant seasonal 

differences in the species communities for forested and 

suburban sites, although, species diversities can be similar for 

both seasons. Therefore, typhoons may not necessarily cause 

negative impacts on the butterflies but habitat loss does, since 

butterfly diversity decreases as the habitat transitions from  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

on Negros Island may explain the lower number of species, 

since the local people select flowering plants that are highly 

adapted in urbanized areas such as species of Ixora, Durantes 

and Caesalpinia. Although these are hostplants for butterflies 

abundant in urban and suburban areas, but they are also 

excellent nectar sources for some species that are not resident to 

the area. Some species were observed flying from forested areas 

towards neighboring villages with flowering plants.  

Devney et al. (2009) found anthropogenic effects had more 

impact on bird populations than cyclonic events in Australia. In 

our study, vegetation succession and the availability of foliage 

for oviposition and nectar sources after typhoons may have 

affected butterfly populations. It is probably worth noting that 

natural disasters such as typhoons coupled with anthropogenic 

effects may exacerbate the cumulative effect on the flora and 

fauna. Perdemo-Velazquez et al. (2017) also noted this on 

Cozumel island, Mexico due to the increasing land use change 

observed there. Fires in the Western Ghats, India resulted in low 

butterfly abundances (Kunte 1997), and the decline of butterfly 

abundances in farmlands was probably due to land cultivation 

(Sagwe et al. 2015).  

The North Negros Natural Park is considered as one of the 

“irreplaceable” priority sites for butterfly conservation by 

Danielsen and Treadaway (2004). 

High rainfall yielded low butterfly abundances in Britain  

Figure 16. NMDS North Urban NTS (red) and TS (blue). p-value = 0.156.  
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near or on Negros island as early as September towards 

December. Due to lack of studies on temporal and population 

dynamics of Philippine butterflies, this study will be very useful 

for conducting comparative studies in other islands of the 

country, and also to compare taxa composition. Since the 

country receives more than 20 typhoons annually, the results of 

this study can be used to document the impact on the 

biodiversity of butterflies in the Philippines and provide 

supportive information for habitat restoration projects and 

species population assessments, especially when some 

catastrophic-level typhoons occur.  
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forested sites towards urban areas. 

These new insights emphasize the importance of forested 

sites, especially in the Philippines, since they probably serve as 

biological refugia from torrential winds and heavy rains. Due to 

massive and rapid habitat loss and deforestation in the country, 

there is a possibility that typhoons are starting to cause negative 

secondary impacts on flora and fauna such as landslides, floods, 

and vegetation damage due to lack of larger trees or loss of 

forest cover. Clearly, there is still a lot to be learned on how 

typhoons impact the biodiversity of the country. 

Seasonality in tropical regions has a strong effect on the 

diversity and richness which can generate varying results (Habel 

et al. 2018). The Philippines experiences generally predictable 

patterns of typhoons starting when the first typhoons would 

usually affect the northern islands and then gradually shifting 

farther south passing the southern islands during the last months 

(especially December). Typhoons may start making landfall  

Figure 17. NMDS of all three sites showing distinct and significant clustering. p-value = 0.001. 
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