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List of earthworm species in Alishan area 
Species Note 
Megascolecidae 
    Amynthas corticis 
    Amynthas gracilis 
    Amynthas meishanensis ★ 
    Amynthas minimus 
    Amynthas penpuensis ★ 
    Amynthas sexpectatus ★ 
    Amynthas tungpuensis ★ 
    Amynthas uvaglandularis ★ 
    Amynthas sp1. 
    Amynthas sp2. 
    Amynthas sp3. 
    Amynthas sp4. 
Moniligastridae 
    Drawida sp1. 
    Drawida sp2. 
Glossoscolecidae 
    Pontoscolex corethrurus ○ 

★ Endemic species ○ Invasive species  
 

         On the basis of factors such as convenience of transportation, safety, and 
observability, 14 sample sites at different altitudes of the Alishan region were selected. We 
identified the presence of winter Diaphanes spp. in only 8 sites at an altitude of 1,100–
2,500 m. These regions included Chinese fir forest, bamboo forest, or transitional area with 
mixed fir and bamboo plantations. 
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Location Altitude (m) 
Chushan 2,500 

Alishan Station 2,010 
Dadongshan 1,700 

Dinghu 1,700 
Lijia 1,450 

Dingshizhuo 1,400 
Fenqihu 1,400 

Guanghua 1,100 
Dadean 1,100 
Yuantan 1,000 
Tefuye 880 

Shanmei 500 
Xinmei 450 
Chashan 350 

Species 
Month 

Oct. Nov. Dec. Jan. Feb. Mar Apr. 
D. niveus 

D. cheni 

D. lampyroides 

D. nubilus 

Diaphanes lampyroides 

Diaphanes nubilus 

        The known larvae of Diaphanes are mostly 
recorded to prey on earthworms (Ho and Chang, 2006). 
Therefore, in this study, we used earthworms (invasive 
species), flatland earthworms, and mountain earthworms 
(at >1,000 m) as bait in a feeding habit test. Preliminary 
results showed that D. lampyroides preyed on all three 
types of earthworms, whereas D. nubilus preyed on only 
the mountain earthworms. 
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        In 2013, we collected wild female D. lampyroides and bred them. The females laid eggs in 
December 2013 (highest egg count, 151). After overwintering, the eggs hatched in April 2013. 
However, the outcome of the feeding of larvae was poor, and the second generation could not be 
obtained. 

        In 2014, we collected 3 pairs of females from the wild and bred them. The average number 
of eggs laid was 69.3 ± 20.6 (n = 3), of which 86 eggs hatched within an average incubation time 
of approximately 69~81 days. From the end of May to the beginning of June 2014, the larvae 
gradually molted to the second-instar stage; from early July, they partially molted to the third-
instar stage. As of June 2014, only 56 larvae remain alive; the mortality rate was approximately 
35%.  
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Larval preys 

         The life cycle of the fireflies was studied in the Fenqihu region. Through observation of light 
spots at night-time, the numbers of wild larvae and adults were recorded. The females were 
collected to the laboratory for pairing and breeding. Larvae acquired through breeding were fed 
earthworms twice in a week. 

Male：Winter fireflies have an 
unusual habit that differs greatly 
from that of spring fireflies. The 
daily active period of winter 
fireflies begins after dark, and they 
fly and glow for 1 h only. In this 
study, the winter fireflies were 
visually observed to glow 
continuously. The glow brightness 
of D. nubilus was lesser than that 
of D. lampyroides. Instrumental 
analysis revealed that the 
wavelength of light emitted was 
544~549 nm by D. lampyroides 
and 547~552 nm by D. nubilus, 
and the wavelength corresponded 
to that of a lighter shade of 
yellow-green. 

Photic behavior 

544-549 mm (n=6) 

547-552 mm (n=7) 

Diaphanes lampyroides 

Diaphanes nubilus 

Female：Females are apterous, 
and these mainly crawl on the 
ground. Take the D. nubilus for 
example, it possess four 
punctiform luminous organs from 
which a yellowish light is emitted 
continuously. At night, the females 
perch on grasses or on uncovered 
ground or climb onto leaves and 
branches where they turn the side 
of their abdomen to expose the 
light organs while glowing, 
thereby allowing the flying males 
to detect them. 
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Winter fireflies mainly appear in medium- and high-altitude mountainous regions and the 
occurrence time becomes earlier with the increase in elevation. The present study was confined to 
the Alishan mountain region only. Therefore, expanding the study area to further understand the 
distribution and phenological conditions in the future is needed.  
The larvae of these fireflies are oliphagous and mainly prey on earthworms. Particularly, D. nubilus 

preys on only earthworms living in areas at a certain altitude; this is an interesting aspect that 
requires further investigation.  
There is a lack of data on the life cycle of Diaphanes spp., and no record exists on the morphology 

of the larvae of D. niveus, D. cheni, and D. flavilateralis. This study reports, for the first time, the 
feeding habits and rearing conditions of D. nubilus larvae, as well as their morphological and 
ecological habits; thus, it offers a reference for rearing other species of winter fireflies. 
The unique experience of observing the spectacular flash pattern of winter fireflies has the potential 

to promote firefly-watching eco-tourism during the winter season. 
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Introduction 

Alishan area 

D. cheni D. niveus D. lampyroides D. nubilus 
12.3~14.5mm 10.2~13.7mm 10.8~12.6mm 8.2~10.1mm 

        There are 2 families, 13 genera, and 65 species of fireflies in Taiwan (Ho et al., 2010; 
Ho et al., 2012). Adult fireflies can be found throughout the year. However, a few firefly 
species appear in only the winter season and are usually found in medium- or high-altitude 
mountainous regions. These species remain active even when the temperature less than 
15°C and are, therefore, commonly called “winter fireflies.” 
        Currently there are records of the following six species of winter fireflies: Diaphanes 
niveus, D. cheni, D. lampyroides, D. nubilus, D. flavilateralis, and Lamprigera yunnana. 
There is a lack of relevant research on these winter firefly species, with only a few studies 
published on the classification of Diaphanes and the life cycle of D. lampyroides (Jeng et 
al., 2001; Chang, 2010).         
         Except for D. flavilateralis, the other five winter firefly species are mostly distributed 
in the Alishan area, where the winter fireflies are very rich in species and number. In this 
study, we investigated the distribution of Diaphanes spp. at various altitudes in the Alishan 
area. Further, we specifically explored the life cycle and photic behavior of two locally 
dominant species, D. lampyroides and D. nubilus. 
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