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Abstract 

 Three species of Lutzia have been reported in Thailand, namely Lt. fuscana (Wiedemann, 1820), Lt. 

halifaxii (Theobald, 1903) and Lt. vorax Edwards, 1921. Morphologically, the adults of these species are 

distinct, but no distinct differences have been reported in the larval and pupal stages. We recently 

collected Lt. vorax on Doi Inthanon, Thailand’s highest mountain, and found that the larval and pupal 

stages exhibit morphological differences from those collected in the plains of Chiang Mai Province. The 

objective of this study was to compare the larval and pupal morphology of the high altitude Lt. vorax 

from Doi Inthanon (LtVD) with Lt. vorax, Lt. fuscana and Lt. halifaxii from the plains using bright field 

and scanning electron microscopy. The results revealed that the larvae of LtVD differ from the other three 

species by having seta 1-M usually branched and setae 8-II,III usually single whereas those of the others 

are usually single and branched, respectively. The integument of LtVD is covered with relatively short 

pointed spicules whereas it is covered by denser, longer and more sharply pointed spicules in the other 

species. In addition, the comb scales are more numerous in LtVD. The pupa of LtVD clearly differs from 

the others in having setae 1 and 5 of abdominal segments V-VI single whereas those of the other species 

are branched. The larval and pupal characteristics of LtVD match well with topotypic Lt. vorax from 

Japan. The specific status of Lt. vorax in the plains of Chiang Mai Province is discussed. 

Keywords: Lutzia fuscana, Lt. halifaxii, Lt. vorax, Doi Inthanon, scanning electron microscopy, 

taxonomy 
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Table 1. Range (mode) of the branching of abdominal setae 1-III,VI,V,VI and 5-III,IV,V,VI of pupae of 

Lt. fuscana (5 males, 5 females), Lt. halifaxii (4 males, 4 females), Lt. vorax (LtVPMD) (5 males,  

5 females) and Lt. vorax (LtVD) (10 males, 10 females) compared with Lt. vorax from Japan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Seta 

No. 
Species 

Abdominal segments 

III IV V VI 

1 Lt. fuscana 4-10 (7) 3-7 (5) 2-4 (2) 1-3 (2) 

 Lt. halifaxii 2 -16 (8) 3-7 (5) 2-3 (3) 2-3 (2) 

  Lt. vorax 

(LtVPMD) 

5-13 (7) 4-7 (5) 2-4 (2) 2-3 (2) 

 Lt. vorax 

(LtVD) 

3-6 (5) 1-2 (2) 1 (1) 1 (1) 

 Lt. vorax 

Tanaka [3] 

4-14 (7) 2-9 (3) 1-4 (1) 1-2 (1) 

5 Lt. fuscana 2-6 (4) 3-8 (4) 2-4 (2) 2-3 (2) 

 Lt. halifaxii 3-5 (3) 3-6 (4) 2-4 (3) 2-3 (3) 

  Lt. vorax 

(LtVPMD) 

3-6 (3) 3-7 (4,5) 2-4 (3) 1-3 (2) 

 Lt. vorax 

(LtVD) 

1-3 (1) 1-3 (2) 1-2 (1) 1-2 (1) 

 Lt. vorax 

Tanaka [3] 

1-5 (2) 1-7 (2) 1-4 (2) 1-3 (1) 
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Figure 1. Scanning electron microscopy of Lutzia larvae showing spicules on the dorsal mesothorax (left) 

and abdominal segment VIII (right): A, B, Lt. vorax (LtVPMD); C, D, Lt. vorax (LtVD) and E, F, Lt. 

vorax Tokyo. 
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APPENDIX B 

Collecting data of Lutzia 

Lt. fuscana 

Codes Sexes Dates Collecting sites Examined stages Collectors

MHP01 ♀ 24/12/2012 Mea Hia pupal exuvia, adult P. Somboon

MH01 ♀ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH02 ♂ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH03 ♀ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH04 ♂ 16/11/2012 Mea Hia larval & pupal exuvia, adult K. Attasopa

MH05 ♂ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH07 ♀ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH08 ♀ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH09 ♂ 16/11/2012 Mea Hia pupal exuvia, adult K. Attasopa

MH10 ♂ 16/11/2012 Mea Hia adult K. Attasopa

MH12 ♀ 16/11/2012 Mea Hia adult K. Attasopa

MH13 ♀ 16/11/2012 Mea Hia adult K. Attasopa

MH(L)01 – 16/11/2012 Mea Hia whole larva K. Attasopa

MH(L)02 – 16/11/2012 Mea Hia whole larva K. Attasopa

MH(L)03 – 16/11/2012 Mea Hia whole larva K. Attasopa  
 

Lt. halifaxii 

Codes Sexes Dates Collecting sites Examined stages Collectors

PMD25 ♂ 17/12/2012 Pang Mai Dang pupal exuvia, adult K. Attasopa

PMD29 ♂ 17/12/2012 Pang Mai Dang larval exuvia K. Attasopa

PMD30 ♂ 17/12/2012 Pang Mai Dang pupal exuvia, adult K. Attasopa

PMD37 ♀ 17/12/2012 Pang Mai Dang larval & pupal exuvia K. Attasopa

PMD38 ♂ 17/12/2012 Pang Mai Dang larval & pupal exuvia, adult K. Attasopa

PMD39 ♀ 17/12/2012 Pang Mai Dang larval & pupal exuvia K. Attasopa

PMD44 ♂ 17/12/2012 Pang Mai Dang larval & pupal exuvia, adult K. Attasopa

PMD46 ♀ 17/12/2012 Pang Mai Dang larval & pupal exuvia, adult K. Attasopa

PMD47 ♀ 17/12/2012 Pang Mai Dang larval & pupal exuvia K. Attasopa  
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Lt. vorax Ban Pang Mai Daeng 
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Lt. vorax from Tokyo. 
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Lt. vorax from Doi Inthanon 

Codes Sexes Dates Collecting sites Examined stages Collectors

INT01 ♀ 20/4/2012 Doi Inthanon pupal exuvia, adult P. Somboon

INT02 ♀ 20/4/2012 Doi Inthanon pupal exuvia P. Somboon

INT03 ♂ 20/4/2012 Doi Inthanon pupal exuvia, adult P. Somboon

INT04 ♀ 20/4/2012 Doi Inthanon pupal exuvia, adult P. Somboon

VI02 ♂ 7/5/2014 Doi Inthanon pupal exuvia W. Srisuka

VI03 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VI04 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP01 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP02 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP03 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP04 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP05 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP06 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP07 ♂ 7/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka

VP08 ♂ 7/5/2014 Doi Inthanon pupal exuvia W. Srisuka

VP09 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP10 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP11 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP16 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

VP18 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP23 ♂ 7/5/2014 Doi Inthanon adult W. Srisuka

VP24 ♀ 7/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.02 ♂ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.03 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.05 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.06 ♀ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.07 ♂ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.08 ♂ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.10 ♂ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.11 ♂ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.12 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.14 ♀ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.15 ♀ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.16 ♂ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.18 ♀ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.19 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi1.20 ♀ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.24 ♂ 13/5/2014 Doi Inthanon pupal exuvia W. Srisuka & K. Attasopa

Vi1.25 ♂ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.26 ♀ 13/5/2014 Doi Inthanon pupal exuvia W. Srisuka & K. Attasopa

Vi1.27 ♂ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi1.35 ♂ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa  
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Lt. vorax from Doi Inthanon (continued) 

Codes Sexes Dates Collecting sites Examined stages Collectors

Vi1.39 ♂ 13/5/2014 Doi Inthanon pupal exuvia, adult W. Srisuka & K. Attasopa

Vi2.01 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi2.02 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi2.03 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi2.04 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

Vi2.05 ♀ 13/5/2014 Doi Inthanon adult W. Srisuka & K. Attasopa

INT(L)01 – 20/4/2012 Doi Inthanon whole larva P. Somboon

INT(L)02 – 20/4/2012 Doi Inthanon whole larva P. Somboon

INT(L)03 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)04 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)05 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)06 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)07 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)08 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)09 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)10 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)11 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)12 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)13 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)14 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)15 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)16 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)17 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa

INT(L)18 – 13/5/2014 Doi Inthanon whole larva W. Srisuka & K. Attasopa  
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