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Fig. 1.  Location of the Sun Moon Lake area and the four survey sites in central Taiwan. 



 128  

Cinnamomum camphora

 

50

Dendrocalamus 

latiflorus

Araucaria excelsa Juniperus 

chinensis  

2404.6 

mm 5 8 19.2

5 10 20

7 28 1 2

15 82% (

1997 2002)

2002 5 2003 4

1674.6 mm 19.1

7

2002 5 2003 4

82% 5 8

2003 2004 7

2004 7

958.6 mm ( 2002 2004)  

 

 

15 × 21.5 cm  (

KK insect adhesive trap, 

Kao-Kuan Limited Co., Nantou, Taiwan) 

1.5

4 10  

 
Table 1.  Location according to a Global Positioning System and elevation (H) of each survey site and sample plot in 

the Sun Moon Lake area 

Sample plot Site 11) Site 2 Site 3 Site 4 

1 23°52'40.2"N 23°52'7.2"N 23°51'12.7"N 23°50'48.7"N 

 120°54'14.2"E 120°55'15.1"E 120°55'54.5"E 120°54'37.6"E 

 H: 832 m H: 802 m H: 843 m H: 851 m 

2 23°52'40.4"N 23°52'6.5"N 23°51'13.5"N 23°50'48.0"N 

 120°54'14.1"E 120°55'14.6"E 120°55'54.3"E 120°54'38.8"E 

 H: 835 m H: 790 m H: 845 m H: 855 m 

3 23°52'40.4"N 23°52'5.4"N 23°51'12.94"N 23°50'47.8"N 

 120°54'14.2"E 120°55'14.4"E 120°55'54.5"E 120°54'38.3"E 

 H: 840 m H: 805 m H: 844 m H: 855 m 

4 23°52'40.2"N 23°52'4.4"N 23°51'14.1"N 23°50'47.6"N 

 120°54'14.2"E 120°55'15.4"E 120°55'53.7"E 120°54'38.3"E 

 H: 843 m H: 794 m H: 838 m H: 859 m 
1) Site 1, Maolan Hill ( 囒 ); Site 2, Songbolun Hiking Trails ( ); Site 3, Youth Activity Center (

); Site 4, Tsi An Pagoda ( ). 
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Table 2.  Composition and number of individuals of insect fauna collected on yellow sticky paper at each site in the 

Sun Moon Lake National Scenic Area 
Order Family Site 11) Site 2 Site 3 Site 4 Total 
Blattaria Blattidae    0.02 0.00 
Coleoptera Anthicidae 0.01    0.00 
 Bostrichidae    0.01 0.00 
 Buprestidae   0.02 0.02 0.01 
 Cantharidae 0.15 0.03 0.19 0.03 0.11 
 Carabidae 0.09  0.01 0.01 0.02 
 Cerambycidae  0.03   0.01 
 Chrysomelidae 1.79 1.99 0.27 1.72 1.20 
 Cleridae    0.01 0.00 
 Coccinellidae 0.90 0.44 0.12 0.35 0.36 
 Cryptophagidae   0.02  0.01 
 Curculionidae 0.05 0.06 0.03 0.04 0.04 
 Elateridae  0.02 0.02 0.07 0.02 
 Endomychidae  0.01  0.04 0.01 
 Eucinetidae   0.01  0.00 
 Histeridae   0.01  0.00 
 Lampyridae  0.01  0.13 0.03 
 Languriidae 0.01 0.01  0.04 0.01 
 Lathridiidae    0.03 0.01 
 Lycidae  0.02  0.15 0.04 
 Meloidae  0.01  0.09 0.02 
 Mordellidae 0.01 0.21 0.01 0.13 0.08 
 Oedemeridae    0.01 0.00 
 Platypodidae 0.01  0.01  0.01 
 Pselaphidae 0.01 0.01 0.01 0.01 0.01 
 Ptiliidae  0.03   0.01 
 Ptinidae 0.04   0.01 0.01 
 Scaphidiidae  0.03  0.02 0.01 
 Scolytidae 0.05 0.08 0.08 0.14 0.09 
 Staphylinidae 0.15 0.20 0.13 0.20 0.16 
 Tenebrionidae    0.01 0.00 
 Throscidae  0.01 0.02  0.01 
 Trogossitidae 0.01    0.00 
Collembola Entomobryidae 0.01 0.01 0.01 0.01 0.01 
 Lachesillidae  0.03  0.02 0.01 
 Pseudocaeciliidae 0.04    0.01 
Corrodentia Psocidae 0.15 0.10 0.01 0.47 0.15 
 Psyllipsocidae 0.02   0.01 0.01 
Dermaptera Forficulidae    0.08 0.02 
 Pygidicranidae   0.01  0.00 
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( ) 
Table 2.  (Continued) 

Order Family Site 1 Site 2 Site 3 Site 4 Total 
Diptera Acroceridae  0.04    0.01 
 Agromyzidae  0.24  0.04  0.03  0.07 0.07 
 Anthomyiidae  0.07    0.01 
 Anthomyzidae  0.05  0.01   0.01 
 Asilidae  0.04  0.02   0.01 0.01 
 Aspeiidae  0.02   0.01  0.01 
 Calliphoridae  0.24  0.22  0.14  0.08 0.16 
 Cecidomyiidae  6.53  5.73 11.28  7.42 8.49 
 Ceratopogonidae   0.61   0.13 
 Chamaemyiidae   0.01  0.01  0.00 
 Chironomidae  0.01  0.03   0.01 
 Chloropidae 1.75  0.88  3.72  0.22 2.03 
 Conopidae  0.01   0.03  0.01 
 Culicidae   0.05   0.01 
 Curtonotidae   0.01   0.01 0.00 
 Diastatidae  0.04    0.02 0.01 
 Didionidae     0.01 0.00 
 Diopsidae  0.70  0.01  0.06  0.07 0.16 
 Dolichopodidae  0.17  0.08  0.10  0.08 
 Drosophilidae  0.09  0.10  0.04  0.06 0.06 
 Dryomyzidae  0.04   0.01  0.01 0.01 
 Empididae  0.06  0.71   0.16 
 Ephydridae  0.05    0.02 0.01 
 Heleomyzidae  0.05  0.01  0.02  0.02 
 Lauxaniidae  0.14  0.08  0.02  0.11 0.07 
 Limoniidae  0.06  0.05  0.02  0.07 0.04 
 Lonchaeidae  2.75  2.05  2.25  3.83 2.63 
 Lonchopteridae  0.04   0.01  0.01 
 Micropezidae   0.01   0.00 
 Muscidae  4.14  9.46  2.57  7.06 5.26 
 Mycetophilidae  0.26  0.22  0.07  1.13 0.37 
 Mydaidae    0.01  0.00 
 Neriidae   0.03  0.21  0.02 0.10 
 Phoridae 59.81 59.43 68.52 55.51 62.35 
 Pipunculidae    0.01  0.01 0.01 
 Psychodidae  0.04  0.04  0.03  1.23 0.30 
 Rhagionidae  0.12    0.03 0.03 
 Sarcophagidae  0.44  0.25  0.28  0.96 0.45 
 Scatopsidae   0.01   0.00 
 Sciaridae  2.31  2.43  0.66  1.39 1.46 
 Sciomyzidae  0.16  0.08  0.02  0.04 0.06 
 Sepsidae  0.01  0.57   0.12 
 Simuliidae     0.02 0.00 
 Solvidae     0.09  0.02 
 Sphaeroceridae  0.15  0.04  0.05  0.04  0.06 
 Stratiomyidae     0.01  0.00 
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( ) 
Table 2.  (Continued) 

Order Family Site 1 Site 2 Site 3 Site 4 Total 
 Syrphidae 0.05    0.01 
 Tabanidae 0.09 0.01   0.02 
 Tachinidae  0.01 0.01 0.06 0.02 
 Tanyderidae    0.01 0.00 
 Tephritidae 3.40 1.24 3.32 1.45 2.49 
 Tipulidae 0.17 0.09 0.02 0.01 0.06 
Hemiptera Hydrometridae    0.01 0.00 
 Isometopidae 0.15 0.01 0.01 0.01 0.03 
 Miridae 0.02   0.01 0.01 
 Nabidae 1.05 0.34 0.09 1.05 0.51 
 Pentatomidae    0.03 0.01 
 Tingidae 0.14 0.02 0.03 0.05 0.05 
Homoptera Aleyrodidae 0.04 0.08  0.04 0.03 
 Aphididae 0.86 0.04 0.05 0.65 0.31 
 Cercopidae 0.06 0.05 0.14 0.04 0.09 
 Cicadellidae 4.76 7.50 3.75 6.09 5.21 
 Cicadidae 0.04   0.01 0.01 
 Derbidae   0.02  0.01 
 Fulgoridae   0.01 0.17 0.04 
 Membracidae   0.01  0.00 
 Psyllidae  0.02 0.03 0.09 0.03 
 Ricaniidae  0.02 0.01 0.02 0.01 
Hymenoptera Agaonidae 0.02   0.01 0.01 
 Ampulicidae 0.07 0.02 0.03 0.07 0.04 
 Aphelinidae 0.10 0.01 0.04 0.07 0.05 
 Apidae 0.02    0.00 
 Austroniidae 0.01 0.05 0.02 3.53 0.79 
 Bethylidae    0.01 0.00 
 Cephidae    0.02 0.00 
 Ceraphronidae 0.16 0.10 0.05 0.31 0.13 
 Chalcididae 0.59 0.30 0.06 0.44 0.28 
 Chrysididae  0.02 0.01 0.03 0.01 
 Diapriidae 0.04 0.01 0.04 0.07 0.04 
 Draconidae 0.20 0.11 0.04 0.05 0.08 
 Eulophidae 0.06 0.01 0.01 0.02 0.02 
 Eupelmidae   0.01  0.00 
 Evaniidae 0.06  0.01 0.01 0.01 
 Formicidae 1.29 2.44 0.46 0.53 1.03 
 Ichneumonidae 0.64 0.34 0.13 0.42 0.32 
 Leucospidae  0.01 0.01 0.01 0.01 
 Liopteridae    0.03 0.01 
 Megalyridae 0.12 0.10 0.02 0.04 0.06 
 Megaspilidae 0.01 0.01 0.03 0.04 0.02 
 Mymaridae 0.26 0.05 0.05 0.16 0.11 
 Platygastridae    0.01 0.00 

 



   133

0.10 0.90

- 0.31 2.86

0.19 0.84  

 

 

69 68 73 66%

囒

66%

65%  

MDS stress 0.16 0.3

 (p < 0.05)  

 

( ) 
Table 2.  (Continued) 

Order Family Site 1 Site 2 Site 3 Site 4 Total 
 Pompilidae  0.02  0.02 0.01 
 Prigonalidae   0.01 0.01 0.00 
 Pteromalidae   0.01  0.00 
 Rhopalosomatidae 0.01 0.01  0.02 0.01 
 Scelionidae 0.04  0.04 0.04 0.03 
 Signiphoridae 0.09  0.07 0.07 0.06 
 Sphecidae 0.06   0.10 0.03 
 Stephanidae 0.09 0.09 0.10 0.24 0.13 
 Tanaostigmatidae 0.06  0.01 0.01 0.02 
 Tiphiidae 0.04    0.01 
 Vanhorniidae  0.01   0.00 
 Vespidae  0.02  0.05 0.01 
 Xiphydriidae   0.01  0.00 
Lepidoptera Danaidae 0.01 0.01   0.00 
 Noctuidae 0.09  0.01 0.02 0.02 
 Pyralidae 0.07   0.01 0.01 
 Tineidae 0.01   0.02 0.01 
Mantodea Mantidae 0.01 0.01   0.00 
Mecoptera Birracidae 0.01    0.00 
 Panorpidae 0.29 0.21 0.23 0.13 0.21 
Neuroptera Chrysopidae  0.05 0.01 0.20 0.06 
 Osmylidae    0.02 0.00 
Orthoptera Acrididae 0.01   0.01 0.00 
 Gryllacridae 0.44    0.07 
 Rhaphidophoridae  0.01   0.00 
 Tetrigidae   0.01 0.01 0.00 
Thysanoptera Thripidae   0.01 0.02 0.01 
Thysanura Machilidae 0.01    0.00 
 Order 12 12 13  14  17 
 Family 97 90 89 115 159 
1) Footnote is the same as Table 1. 
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Takahashi (1930) 

16 23 14 23  

 (Site 1: Site 2: 
Site 3: Site 4: )  

Fig. 2.  Total number of insects at each site trapped by yellow sticky paper in the Sun Moon Lake area (Site 1, 
Maolan Hill; Site 2, Songbolun Hiking Trails; Site 3, Youth Activity Center; Site 4, Tsi An Pagoda). 

 (Site 1 4 )  
Fig. 3.  Relative composition (%) of insect orders at each site trapped by yellow sticky paper in the Sun Moon Lake 

area (Sites 1 to 4 are the same as those in Fig. 2). 
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3 6 1

18 27 2

1 13 11

 

 (Site 1 4 )  
Fig. 4.  Family richness index of insects trapped on yellow sticky paper at each site in the Sun Moon Lake area 

(Sites 1 to 4 are the same as those in Fig. 2). 

 (Site 1 4 )  
Fig. 5.  Simpson’s index of insects trapped on yellow sticky paper at each site in the Sun Moon Lake area (Sites 1 to 

4 are the same as those in Fig. 2). 
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(Didham et al., 1996)  

-  (Site 1 4 )  
Fig. 6.  Shannon-Wiener’s index of insects trapped on yellow sticky paper at each site in the Sun Moon Lake area 

(Sites 1 to 4 are the same as those in Fig. 2). 
 

 (Site 1 4 )  
Fig. 7.  Pielou’s evenness index of insects trapped on yellow sticky paper at each site in the Sun Moon Lake area 

(Sites 1 to 4 are the same as those in Fig. 2). 
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Yang (1995) 

Feng et al. (1998) 

Hoback et 

al. (1999) Nebraska

 ( ) 

4  (Site 1 4
)  

Fig. 8.  Percent dissimilarity of family-level insect abundances among the four sites by yellow sticky paper in the Sun 
Moon Lake area (Sites 1 to 4 are the same as those in Fig. 2). 

MDS  (Stress ) ( Site 1: ▼Site
2: Site 3: Site 4: )  

Fig. 9.  Multidimensional scaling plot of the family- level insect abundance trapped on yellow sticky paper in the Sun 
Moon Lake area ( Site 1, Maolan Hill; ▼Site 2, Songbolun Hiking Trails; Site 3, Youth Activity Center; 

Site 4, Tsi An Pagoda). 
 



 138  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (Margalef index) 

-

 (Hoback et al., 1999)

 

(Yang, 1995)  

 (Hoback et al., 1999)

17 159
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Hoback et al. (1999) 

 

 

(Phoridae) 60%
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(2000)

Pseudacteon curvatus

Solenopsis invicta

 (Thead 

et al., 2005)  

Margalef (1972) -

1.5 3.5

4.5 5 (Magurran, 1988; Krebs, 

1999) 1.48

2.86 2003

2004 2003 1

1.99 2003 10 0.46

2004 1 7 1.5

2004 10 2.66

ANOSIM  
Table 3. Results of pair-wise ANOSIM tests comparing 

insect family compositions among sites in the 
Sun Moon Lake area 

 
R 

Significance 
Level2) 

Global R 0.847 0.001*** 
Site 1 vs. site 21) 0.740 0.029* 
Site 1 vs. site 3 1.000 0.029* 
Site 1 vs. site 4 0.854 0.029* 
Site 2 vs. site 3 0.917 0.029* 
Site 2 vs. site 4 0.646 0.029* 
Site 3 vs. site 4 0.927 0.029* 
1) Footnote is the same as Table 1. 
2) *p < 0.05；**p < 0.01；***p < 0.001; NS, non 
significant. 
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Insect Diversity Survey for Terrestrial Habitats in the Sun 
Moon Lake National Scenic Area 
 
Mei-Hwa Kuo*, Yih-Lin Hsieh, and Ming-Chin Chiu 

Department of Entomology, National Chung Hsing University, No. 250 Kuo Kuang Rd., Taichung 402, Taiwan 

ABSTRACT 

Seasonal insect surveys were conducted from July 2002 to October 2004. 
All insects were collected using yellow sticky paper at four sites, namely, 
Maolan Hill, the Youth Activity Center, Songbolun Hiking Trails, and Tsi An 
Pagoda in the Sun Moon Lake tourist area in central Taiwan. Four sample 
plots were set up at each site for 10 days of trapping. In total, 49,018 insect 
individuals were collected, belonging to 159 families in 17 orders. Among 
them 87.41% were Diptera. Homoptera (5.75%) was the second dominant 
order. Four community indices, namely, family richness index, Simpson’s 
index, Shannon-Wiener’s index, and Pielou’s evenness index, were calculated 
for each site. In general, all four indices increased in the winter and spring, 
and decreased in the summer and autumn. Based on a percentage similarity 
analysis, all four sample plots at each site were grouped together, and the 
Maolan Hill and the Songbolun Hiking Trails formed a group. Using 
multidimensional scaling plots to analyze the composition similarity of 
abundances among sampling plots indicated significant differences among the 
four sites. 
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