DOI:10.6661/TESFE.2014004 aEEsFormosan Entomol. 34: 33-47 (2014) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Adult Season and Flash Behavior of Luciola filiformis Olivier (Coleoptera: Lampyridae) in Southern
Taiwan [Research report]

M

TEXRAEERNEERESEANWREYE (HEE . E8) AaslEiEERILTA (RES]
Ming-Luen Jengl, Tsan-Rong Chen2, Jun-Hao Chiu3,4, and Wenbe Hwang3*
ZRARMmL - PREEER2 - BRRE3,4 - EIA3*
*B@ M EEE-mail :E wenbehwang@mail.nutn.edu.tw
Received: 2013/11/28  Accepted: 2014/03/10  Available online: 2014/04/01

Abstract

Luciola filiformis Olivier is a common but understudied firefly species in Taiwan. This paper reports a quantitative research
conducted in 2010-2011 on its adult season and flashing behavior based on two populations in southern Taiwan. The adult season
of L. filiformis in Nanrenshan, Kenting National Park, differs considerably from those in Siraya National Scenic Area (NSA) and other
areas in Taiwan. The males appear throughout most of the year, with two peaks, one in spring and one in fall, in the old- growth
forests of Nanrenshan. In Siraya NSA however, they are limited from May to July with a single peak. About 10-30 minutes after
sunset, the males start patrol flights lasting from 8 to 45 minutes. They regularly emit a single-pulse flash at a rate of about 3 flashes
a second. The interflash interval averages 351.82 + 94.34 msec, and the pulse duration is 102.64 + 25.25 msec (n = 101, mean + SE)
under 22.10C.
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Fig. 1. Male (top) and female adults of Luciola
filiformis Olivier.
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Fig. 2. Locations of the transects used in this study.
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Table 1. Geographical features of the transects used in this study

Transects Administration Coordinates  Elevation  Length/Width  Directions Surface  Survey duration

Nanrenshan Pingtung County, 22°05'18°N  245-273m 200 m/2.5-3.5m  NE-SW  dirt/stony 2010/3/1-2011/3/20
old-growth ~ Manzho Towonship 120°51°03”E
forest 22°05'13"N
120°51'08"E

Dadongshan Chiayi County, 23°1909°N  1,080-1,115m 200 m/4 m N-S paved  2011/2/10-2012/2/18
Dapu Township 120°32'00"E
23°19'05"N
120°32'00"E

Meiling Tainan City, 23°1053"N 992-1,040m 200 m/3-4m  NNE-SSW dirt  2011/2/12-2012/2/19
Nanxi District 120°34°05"E
23°10'38"N
120°33'59°E
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Fig. 3. Graphic definition of flash parameters used in this study.
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Fig. 4. Fluctuation of adults of Luciola filiformis in the Nanrenshan old-growth forest during 2010/3-2011/3.
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Table 2. Related meteorological factors of the transect survey of Luciola filiformis

Ambient Relative  Time when the . .
. . . Time after sunset Ambient
Locality Adult season temperature humidity fireflies start -
(mean + SD)  (mean = SD) flashing (mean = D) illuminance
Nanrenshan  Mar. 1 - Nov. 29, 17.4-27.1°C 71.3-99% 18:45-19:15 11-34 min 0-1.3 lux
2.7km 2010 (22.44 £2.90°C) (89.74 +9.91%) (24.13 + 5.35 min)
Feb. 8-, 2011
(48 weeks)
Dadongshan  May 25 - Jul. 11, 20.9-21.9°C 81.3-93.5% NA* NA NA
2011 (214 £ 0.41°C) (89.18 + 4.88%)
(7 weeks)
Meiling May 11 - Jul. 29, 20.7-25.3°C 78.6-88.9% NA NA NA
2011 (22.7 £ 1.42°C) (83.23 = 3.64%)
(12 weeks)
NA: not available
19:40 & AR EZOCIRITEE - 19:00~19:40 3% 20 m ZEk 45 BE HEURE
22.1°C SR FHIEZRITHEB T e
= - MR I R B AR K5 351.82 = 94.34 msec (FFV4Y 3 ) » HikfEr
U Hig B I 5 O R 1S B 2 R BR R Fraglisf By 102.64 = 25.25 msec (mean =
ff (single pulse) #I={ - & 2009/5/19 H SE > n=101)-
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Fig. 6. Dynamic flashing pattern of flying Luciola filiformis males recorded in Meiling, Tainan City during the evening
of May 19, 2010. The number of flashes was counted by the frame-by-frame method with a recording duration
of 1 second and an interval of 20 seconds. Each set of data was the average of a 5-minute recording.
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ABSTRACT

Luciola filiformis Olivier is a common but understudied firefly species in
Taiwan. This paper reports a quantitative research conducted in 2010-2011
on its adult season and flashing behavior based on two populations in southern
Taiwan. The adult season of L. filiformis in Nanrenshan, Kenting National
Park, differs considerably from those in Siraya National Scenic Area (NSA) and
other areas in Taiwan. The males appear throughout most of the year, with two
peaks, one in spring and one in fall, in the old- growth forests of Nanrenshan.
In Siraya NSA however, they are limited from May to July with a single peak.
About 10-30 minutes after sunset, the males start patrol flights lasting from 8
to 45 minutes. They regularly emit a single-pulse flash at a rate of about 3
flashes a second. The interflash interval averages 351.82 + 94.34 msec, and the
pulse duration is 102.64 = 25.25 msec (n = 101, mean + SE) under 22.1°C.

Key words: Luciola filiformis, Luciola yayeyamana, adult season, flash
behavior, southern Taiwan
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