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Fig. 1. Study site of overwintering danaine butterflies in the Dawu area, Taitung Co. 

 ( ) 
Fig. 2. Climate at Dawu, Taitung Co. (bar chart indicates average temperature; line chart indicates average relative 

humidity). 
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Table 1. Numbers of marked and recaptured overwintering danaine butterflies in the Dawu area, Taitung Co. 

Month No. marked 
Cumulative no. 

marked 
No. recaptured 

Cumulative no. 
recaptured 

Ratio of 
recaptures (%) 

Nov. 1037 1037  0  0 0.00 
2004 

Dec. 2834 3871  3  3 0.08 
Jan. 2452 6323 20 23 0.36 

Feb.  657 6980  4 27 0.39 2005 

Mar. 1443 8423  4 31 0.37 
 
 

 
Fig. 3. Marking method on wing. 
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Fig. 4. Community composition ratios of six dainaine butterflies during winter in the Dawu area, Taitung Co. 
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2005  1  15  1  

16 

 328,564  ( y = 

-79.654X2 + 8994.9X + 74627; R2 = 

0.7654; p < 0.05)  

 

 
Fig. 5. Sex ratio of Euploea sylvester swinhoei during winter in the Dawu area, Taitung Co. 

 
Table 2. Population estimates based on the marked-released-recaptured method in the Dawu area, Taitung Co. 

Date 
No. captured 
and marked 

Estimated no. of 
marked individuals 

recaptured 
Estimated no. 

Minimum and maximum 
estimated no. 

(95% confidence interval) 
11/20-21/2004 569  0 - - 
11/27-28/2004 468  0 109,981 9653~1,838,181 
12/11-12/2004 1354  1 334,500 55,363~2,120,260 
12/18-19/2004 811  2 264,279 59,772~1,041,068 
12/25-26/2004 669  0 204,323 52,709~660,280 
1/15-16/2005 1585 12 299,144 103,731~620,783 
1/24-25/2005 867  8 352,369 96,317~1,041,746 
2/19-20/2005 657  4 260,305 25,801~3,567,351 
3/19-20/2005 697  3 524 - 
3/26-27/2005 746  1 - - 
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Fig. 6. Estimated community numbers of overwintering danaine butterflies in the Dawu area, Taitung Co. (circles 

indicate community numbers estimated by the Jolly-Seber method). 
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Overwintering Ecology of Danaine Butterflies in the Dawu 
Area, Taitung County, Southeastern Taiwan 
 
Ren-Fang Chao* Department of Leisure Managent, Minghsin University, Hsinchu 304, Taiwan 
Chia-Jung Hsu and Tung-Yao Chen Department of Ecology, Providence University, Taichung 433, Taiwan 
Ping-Shih Yang Department of Entomology, National Taiwan University, Taipei 106, Taiwan 

ABSTRACT 

An area of about 2.7 ha at Dawu (Taitung County, southeastern Taiwan) 
where several species of Euploea and Tirumala danaine butterflies form a 
massive overwintering assemblage in winter is known as the largest danaine 
butterflies overwintering site in Taiwan. From November 2004 to March 
2005, ecological studies were conducted by the marked-released-recaptured 
method and direct observations. The results showed that the most abundant 
species in the overwintering butterfly community was Euploea sylvester 
swinhoei Wallace & Moore, which comprised > 60% of the total number of 
sampled individuals. The number of overwintering butterflies increased by 
November and reached the highest peak in late January. Then, the number 
of overwintering butterflies slowly decreased with emigration of the danaine 
butterflies. The maximum number of individuals may reach 320,000. In the 
daytime, Tirumala spp. prefer to cluster on trees higher than 6 m while 
Euploea spp. prefer to cluster on shrubs or trees lower than 6 m; however, at 
night, both of them choose to cluster on trees higher than 6 m. The 
individual distance among Tirumala spp. is short so they often cluster as a 
ball. The predators observed during the study included the spiders Nephila 
pilipes (Fabricius) and N. clavata Koch and the Black bulbul Hypsipetes 
madagascariensis (Müller). 
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