J. Bio. & Env. Sci. 2017
Journal of Biodiversity and Environmental Sciences (JBES)
ISSN: 2220-6663 (Print) 2222-3045 (Online)
Vol. 11, No. 1, p. 210-215, 2017
http://www.innspub.net
RESEARCH PAPER

OPEN ACCESS

Diversity and status of Moth (Heterocera: Saturniidae) in Mt.
Malambo, Datu Salumay, Marilog, Davao District, Philippines
Dale Joy B. Mohagan1, Reggie Y. Dela Cruz2, Glenda Z. Doblas2, Dave P. Mohagan3,
Alma B. Mohagan2
Faculty of Biology Department, and Museum3, Central Mindanao University, Philippines
Article published on June 30, 2017
Key words: Saturniids, Diversity, status, Mt. Malambo, Mindanao, Philippines.
Abstract
The Saturniids are moths that are ecologically and economically important group of insects that are considered as
source of silk. Aside from their ecological role as herbivores and prey for many other insects, their presence and
abundance in a locality may tell us about their habitat, the abiotic effect independent species-host relationship,
absence or presence of their food (host) and predator. There is no information regarding Saturniids from Mt.
Malambo, Datu Salumay, Marilog District, Davao City. Thus, the goal of this paper is to provide information on
species composition, ecological status and alpha diversity of the light attracted saturniids through light trapping
that may serve as reference for prioritizing Mt. Malambo as a Protected Area. There are 12 species of Saturnids in
Mt. Malambo. Seventy-five (75% ) were locally rare and 25% of the species caught were common, 66% of the
species caught were Mindanao Endemic, 16 % were widely spread in South East Asian Countries, and 16% were
reported as Island Endemic to Leyte (Cricula luzonica leyteana ssp) and Palawan (Samia treadawayi). These
two are of new record in Mindanao. There are more species to be discovered based on the curve constructed by
rarefaction. Diversity index using Shannon-weiner index showed low (H’ log 10 = 0.978) but Simpson diversity
index value is close to 1 which means it is good (D=0.875). This data suggests that environmental change would
probably have serious effects and is likely to be damaging the habitat of saturniids and other inhabitants.
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Introduction

Mt. Malambo is a petite mountain with an elevation

Order Lepidoptera: Heterocera, Family Saturniidae are

of 1, 379 masl (meters above sea level) (Selpa et al.,

giant silkworm, emperor and royal Moths which are

2013) near Misagoksok Ranges and Mount Talemo

large and brightly colored that are often having

(mapcarta. com, 2017). The aim of this paper is to

translucent eyespots and distinct range of wingspan;

provide

Adults are large in size, heavy body covered in hair-like

ecological status and alpha diversity of the light

scales, lobed wings, reduced mouthparts, and small

attracted saturniids in Mt. Malambo. This paper may

heads; They lack a frenulum (a bristle or row of bristles

serve as reference for prioritizing Mt. Malambo as a

on the edge of the hind wing that keeps it in contact

Protected Area of which is the main motivation.

with the forewing) but the hind wings overlap the

Moreover, the knowledge we can get from this study

forewings, producing the same effect of an unbroken

will help improve the management of the forest as

wing surface. They also bear feathery antennae (often

home

bi-pectinate or tooth like comb in form, but sometimes

conservation of the other organisms that can be found

quadri-pectinate), which are larger in males (Tuske et

at the study site of which is very significant.

information

for

on

saturniids,

species

their

composition,

conservation

and

al., 1996). Mostly are nocturnal and are attracted to
light (Lemaire, 1988; Lemarre, 2015). In Great Britain,
it was reported by Fox (2013) that between 1968 and
2007, the abundance of macro-moth decreased by
28%. Sweden (Franzen et al, 2007) and Netherlands
(Groenedijk et al, 2011) studies on moths also reported
similar negative trend. Mindanao, Philippines current
trend on Macro-moth is not known. Moth are
herbivorous (Kagata and Ohgushi, 2012) and prey for

Fig. 1. Geographic location of Mt. Malambo, Marilog

many other insects (Collins, 2013); their presence and

district, Davao City, Philippines.

abundance in a locality reflects about their habitat, the
abiotic effect independent to species-host relationship,

Materials and methods

absence or presence of their food (host) (Kemp and Ellis,

Entry Protocol and Establishment of the light traps

2017) and predator (Wickramasinghe et al, 2004). The

The permit to collect data was acquired from DENR

family is economically important in silk industry as their

XI authorities prior to sampling in Mt. Malambo (7°

cocoon is a good source of silk (Peigler, 2013).

38' 27" N 125° 18' 11" E), Datu Salumay, Marilog
District, Davao City Philippines on the Months of

Saturnids are distributed worldwide and it species
richness is high in tropical region (Reigier et al, 2008;
Nieskerken et al, 2011). In Philippines, there are only
23 species belonging to this family in the report of
Nassig and Treadaway published in 1998 where 10
species can be found in Luzon, 14 species in
Mindanao, 9 species in Negros and Mindoro. Some
species were reported as site endemic to Mindoro
(Antheraea (Antheraea) semperi noeli n. ssp.) and
Palawan (Antheraea (Antheraeopsis) paniki sahi n.
ssp., Antheraea (Antheraea) rosieri imeldae n. ssp
and A. gulata). No information on Saturnids is known
from Mt. Malambo, Datu Salumay, Marilog District,

February and March (Fig. 1). There are forest patches
around the resort, caves and streams of water. During
the sampling the understory vegetation in the resort
was cut and cleaned. There were three light traps
established in the study site: A.) One (1) 500watt bulb
light trap was set at a function hall second floor
balcony facing the Agroecosystem field and East
forest patches around Busay spring Resort and the
Montane and Mossy montane vegetations North-East
(NE) Slope of Mt. Malambo (Fig. 2a & b); B) Fig. 3a &
b shows light trap of two (2) 160 watt bulbs was also
set facing South and South-East Forest of Busay,
where there were caves and waters falling down to

Davao City specifically.
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the pool, and streams of waters from West Slope

Results and discussion

going down and to the South direction; C) One (1)

Table 1.

160 watt bulb light trap was also set in the guest

Saturniids in Mt. Malambo.

House facing the West and North-West forest patch
of the Busay natural spring resort (Fig. 4a & b).

Species Composition and

Species
1. Actias philippinica
2. Antheraea halconensis
3. Antheraea larissa
philippirissa
4. Antheraea paniki
5. Anthereae platessa
6. Anthereae semperi
7. Attacus Caesar
8. Cricula luzonica kaereli

status of

Status
Local Conservation
Common
ME
Common
ME
rare

W

rare
rare
rare
common
rare

ME
W
ME
ME
ME
Leyte
9. Cricula luzonica leyteana
rare
endemic
10. Loepa mindanaensis
rare
ME
11. Samia luzonica luzonica
rare
ME
Palawan
12. Samia treadawayi
rare
endemic
Legend: ME- Mindanao Endemic, W-Widespread.

Fig. 2. light trap set-up A and Fig. B The
agroecosystem and forest patches.
Collection, Preservation of specimen and Data
Analysis
Sampling starts at 5:30pm afternoon and ended at 4
am dawn. Samples attracted to light were collected
through catching net and sometimes handpicked.
Collected samples were euthanized in a box with
some drops Ethyl acetate (EtAC) in a tissue paper and
mounted in a board for preservation and exhibition in
Central Mindanao University Museum. Method used

Fig. 4. Light trap set up C Fig.4b Panoramic view for

by Nassig and Treadaway (1998) was adopted in

the habitat of insects attracted to the light trap.

assessing the status of Moth. Diversity index was
determined using BIOPRO VER 2.0 and MVSP 3.22

A total of twelve (12) species of moth attracted to

(Kovach.com).

lights were recorded and 34 individuals were
collected from the sampling area on the month of
February and March 2017. The species composition is
shown in Table 1. This number of species found is
remarkable as all of these species are found in one
site during the sampling and the sample represents
86% of the total species recorded from Mindanao as
reported by Nassig and Treadaway (1998). There are
host-plants for this species that were observed
randomly distributed around the area and this is
probably

Fig. 3. A Lightrap B setup and Fig. 3B panoramic
view of insect habitat attracted to light trap B.

why

the

saturniids

recorded

were

represented. These host-plants species for saturniids
caterpillars are members of family Anacaradiaceae,
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Annonaceae (Annona mauricata or locally known as

However, Simpson diversity index (Fig. 5b) shows

abana, Cananga odorata a medicinal Ylang-Ylang

that diversity (D)= 0.875 and this value is close to 1

herb and other species), Dipterocarpaceae (Shorea

with evenness

sp), Euphorbiaceae (Codaeium sp) Fagaceae, Lauraceae

Abundance Plot
6

(Cinnamomum sp.), Leguminosae, Magnoliaceae

5

(Magnolia sp) Malvaceae (Hisbiscus sp.), Meliaceae
Myrtaceae, Pinaceae, Rosaceae, Verbenaceae (Gmelina

4
Abundance

(Sweitenia mahogany), Moringacea (Moringa oleifera),

Sample 1
3

sp) and other species that are probably host species of

2

saturniids unrecorded in the area and which

1

emerging season in not within the sampling period.
The food or host-plants species mentioned were also

0
1

10

100

Rank

documented as food of other saturniids species by

Fig. 6. Abundance plot (Rank) of Saturnids in Mt.

Robinson et al (2002). Moreover, 75% of the species

Malambo, Marilog District, Davao City, Ph.

sampled were assessed as locally rare and the rest
were common; 66% were Mindanao endemic, 16%

(ED)= 0 .955 which means that diversity is not high

were widely spread throughout South-East Asia and

diversity but good enough to infer richness (Maguran,

another 16% (N=2) of the species caught were

2004). Shannon Diversity index was higher on the

reported as island endemic but the species are

Month of February where H’=0.954 with N=11 species

supposed to be endemic only to Leyte (Cricula

recorded and an evenness value J’=0.916 compared to

luzonica leyteana) and Palawan (Samia treadawayi)

March with N=7 species, H’=0.802 and evenness

(Nassig and Treadaway, 1998). This is probably due

J’=0.949. The Shannon values indicate that diversity

to the availability (presence and abundance) of their

in the area was low specifically in March. On the

caterpillar host-plants found in Mt. Malambo.

other-hand, Simpson index for February is D=0.870
and D=0.826 for the month of March which means
diversity is still good. It was observed in Mt. Malambo
that the moths attracted to light were more abundant
after whole day heavy rain, during light rain and at
10:00 pm to 4:00 am. All species collected were
attracted to 500W bulb and to the light trap set ups
where there is low wind blow. This is probably
because the weather affects the collecting of the

Fig. 5. a) Rarefaction curve and b) Simpson index of

samples and it would probably increase the species

saturnids in Mt. Malambo.

richness and abundance of the samples if we used
higher intensity of light than 500W as more species

Species richness rarefaction curve in Fig.5a shows

will probably attracted. The observation in Mt.

that the slope did not reached plateau. This means

Malambo seemed to be consistent with the report of

that a large fraction of species remains to be

Jonason et al (2014) that species richness and

discovered. This curve construction suggests more

abundance of moth catch through light trapping is

intensive sampling has to be done to yield additional

influenced by light intensity, night temperature,

species (Gotelli, 2001; Magurran, 2004). Shannon

humidity and time of the year. Furthermore Jonason

Diversity index for Saturniids in Mt. Malambo

et al (2014) observed that moth prefer warm nights.

calculation generated by MVSP 3.22 is H’ log

Actias

10=0.978 with an equitability index (EH)=0.906. This

Attacus atlas (Fig. 7 c) were the most dominant

value is below the Real ecosystem ranges between 1.5

species comprising 17.6% each of all individuals

and 3.5 (MacDonald, 2003).

caught (Fig. 6).

philippinica,
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Antherea

halconensis

and
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The two consecutive months shared 6 species, and out

comparative results and to know the species

of total species recorded, four (4) species were found

distribution at larger scale and also know which moth

unique for the month of February, and only 1 species

appears at which month/hour and what moths are

(Anthereae paniki) was recorded as unique for the

abundant on each month at each hour with higher

month of March. During the Month of March is

intensity of light is also recommended.

probably the emerging period for A. paniki. And the
rest of the species recorded emerges on and between

Acknowledgments

February and March when it is warmer.

The authors would like to acknowledge the DENR for
the GP, Brgry Captain Uayan for allowing us to collect
and stay at the resort, Brgy. Tanod for the security.
Especially to Tomas Bergquist, Mr. Dave and Alma
Mohagan for the funds, to Dominik Vondracek, Petr
Sipek, Matthias Hirman, Albert Damaska, Gregory R.
Watson and Joshua R. Jones for their expertise
shared during the sampling.
References
Fox R, Parsons MS, Chapman JW, Woiwod IP,
Warren MS. 2013. The state of Britain’s larger

Fig. 7. Some photos of Saturniids attracted to light
Samia luzonica luzonica Fig. 7A, Antheraea larissa

moths. Butterfly Conservation and Rothamsted
Research, Wareham, Dorset, UK 32 p.

philippirissa Fig 7B, Actias philippinica Fig 7C.
Franze´n M, Johannesson M. 2007. Predicting
Conclusion and Recommendation

extinction risk of butterflies and moths Macrolepidoptera)

There are 12 species of Saturnids in Mt. Malambo.

from distribution patterns and species characteristics.

Seventy five percent (75%) N=9 were locally rare with

J Insect Conserv 11, 367–390.

species individuals (n)>5, and 25% N=3 of the species
Sixty six

Gotelli, Nicholas J, Colwell, Robert K. 2001.

(66%) (N=8) of the species caught were Mindanao

"Quantifying biodiversity: procedures and pitfalls in

Endemic, 16 % (N=2) were widely spread in South

the

East Asian Countries, and 16% (N=2) which were

richness". Ecology Letters 4(4), 379–391.

reported as Island Endemic to Leyte (Cricula luzonica

DOI: 10.1046 /j.1461-0248.2001.00230.x.

caught were common species with n<5.

leyteana ssp) and Palawan (Samia treadawayi) can
also be found in Mindanao. Therefore, these species
are not island endemic. There are more species to be

measurement

and

comparison

of

species

Groenendijk D, Ellis WN. 2011. The state of the
Dutch larger moth fauna. J Insect Conserv 15, 95–101.

discovered based on the curve constructed by

Jonason D, Franze´n M, Ranius T. 2014.

rarefaction. Diversity index is low (H’ log 10 = 0.978)

Surveying Moths Using Light Traps: Effects of

but Simpson diversity index value is close to 1 which

Weather and Time of Year. PLoS ONE 9(3), e92453.

means it is good (D=0.875). This suggests that

DOI: 10.1371/journal.pone.0092453.

environmental change would probably have serious
effects and is likely to be damaging the ecosystem as a

Kagata H, Ohgushi T. 2012. Carbon to nitrogen

whole. The rarefaction result recommends intensive

excretion ratio in lepidopteran larvae: relative

sampling to yield additional species. A whole year

importance of ecological stoichiometry and metabolic

sampling and sampling at other regions for

scaling Oikos 121, pp. 1869–1877.

214 | Mohagan et al.

J. Bio. & Env. Sci. 2017
Kemp JE, Ellis AG. 2017. Significant Local-Scale

Regier JC, Grant MC, Mitter C, Cook CP,

Plant-Insect

Peigler RS, Rougerie R. 2008. Phylogenetic

Species

Richness

Relationship

Independent of Abiotic Effects in the Temperate Cape
Floristic Region Biodiversity Hotspot. PLoS ONE
12(1), e0168033.

relationships

of wild

silkmoths

(Lepidoptera:

Saturniidae) inferred from four protein-coding
nuclear genes Systematic Entomology 33, pp. 219–

DOI: 10.1371/journal.pone.0168033.

228.

Lamarre GPAI Mendoza, Rougerie R, Decaëns
T, Hérault B, Bénéluz F. 2015. Stay out (almost)

Robinson

GSPR,

all night: contrasting responses in flight activity

Beccaloni

GW,

among

Hostplants of the Moth and Butterfly caterpillars of

tropical

moth

assemblages

Neotropical

Entomology 44, pp. 109–115.

Kitching

Hernandez

LM.

IJ,
2002.

the Oriental Region, Southdene Sdn Bhd, Kuala

Lemaire C. 1888. Les Saturniidae americains,
Ceratocampinae

Ackery,

Lumpur p. 25.

Museo Nacional de Costa Rica,
Selpa EC, Mohagan AB, Galan GL, Baguhin LJ

Costa Rica.

and San Juan GL. 2013. Species composition and
Mac Donald GM. 2003. Biogeography: Space, Time,
and Life. New York, NY: John Wiley & Sons, Inc.
Magurran

AE.

2004.

Measuring

abundance of Snails (Gastropoda) in Mt. Malambo,
Davao District Philipppines. Transactions of the

Biological

Diversity. Oxford: Blackwell Publishing. The standard

National Academy of Sciences and Technology Vol.
35 (1), p. 56.

reference for conceptual and quantitative aspects of
at

Tuskes PM, Tuttle JP, Collins MM. 1996. The

https://mapcarta.com/15751972/Map Accessed on 5

wild silk moths of North America. Cornell University

April 5, 2017

Press. ISBN 0-8014-3130-1.

diversity

measurement,

accesses

online

Nässig WA, Treadaway CG. 1998. The Saturniidae
(Lepidoptera) of the Philippines. Nachrichten des
Entomologischen Vereins Apollo, Frankfurt am Main

Wickramasinghe LP, Harris S, Jones G,
Vaughan Jennings N. 2004. Abundance and
species richness of nocturnal insects on organic and

(Germany), Suppl 17, 223–424.

conventional
Nieukerken L, Kaila I, Kitching J, Kristensen
NP, Lees DC Minet J. 2011. Order lepidoptera
Linnaeus, 1758 Z.Q. Zhang (Ed.), Animal biodiversity:

farms:

effects

of

agricultural

intensification on bat foraging. Conserv Biol 18,
1283–1292.

an outline of higher-level classification and survey of
taxonomic richness, Zootaxa pp. 212–221 3148.

215 | Mohagan et al.

