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Abstract
We set up infrared camera traps at six sampling points in the man-made forest and 

adjacent natural forest of Hehuanshan Farm, respectively, to investigate the animal com-

munities from March 2019 to June 2021. During the study period, 19 mammal species 

of 11 families and four orders, 29 bird species of 15 families and three orders, and one 

-

ence in the number of species recorded in the man-made forest and natural forest, but 

there were significantly more animals in the natural forest. Except for the Margalef's 

richness index, the Simpson's index, Shannon-Weiner diversity index, and Pielou's even-

ness index of the natural forest were all lower in the natural man-madeforest, which may 

be due to the obvious quantitative advantage of the Formosan Reeve's muntjac (Muntia-

cus reevesi micrurus). Analysis of activity frequency between the man-made forest and 

natural forest and between seasons showed that only the Formosan Reeve's muntjac had 

(Niviventer culturatus) was more active in the spring and summer than in the autumn 

and winter; the activity peak of the Formosan wood mice (Apodemus semotus) occurred 

in the summer; the Formosan sambar deer (Rusa unicolor swinhoei

the summer than in the autumn; the Formosan wild boar (Sus scrofa taivanus) was less 

winter than in the summer. The Mikado pheasant (Syrmaticus mikado), white-whiskered 

Laughingthrush (Trochalopteron morrisonianum), and Taiwan whistling-thrush (My-

ophonus insularis) were more active in the spring and summer than in the autumn and 

winter; the Steere's Liocichla (Liocichla steerii) was more active in the summer than 

in the autumn and winter; and the White's thrush (Zoothera aurea) was more active in 
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activity frequency of the Formosan wood mice, Taiwan vole (Microtus kikuchii), For-

mosan Reeve's muntjac, Formosan wild boar, and Formosan weasel (Mustela sibirica 

taivana).

Keyword: high altitude, man-made forest, infrared camera trap, plantation
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    *  

   Dremomys pernyi owstoni ESS  
   Callosciurus erythraeus thaiwanensis ESS  
   Tamiops maritimus formosanus ESS  
   Petaurista alborufus lena ES  
   Niviventer culturatus ES  
   Apodemus semotus ES  
   Eothenomys melanogaster   

   Microtus kikuchii ES  
   Capricornis swinhoei taivanus ESS  

   Muntiacus reevesi micrurus ESS  
   Rusa unicolor swinhoei ESS III 

   Sus scrofa taivanus ES III 
   Martes flavigula chrysospila ESS III 

   Mustela sibirica taivana ESS  
   Melogale moschata subaurantiaca ESS  
   Paguma larvata taivana ESS  
   Herpestes urva formosanus ESS III 

   Felis catus   
   Macaca cyclopis ES  
   Arborophila crudigularis ES III 

   Syrmaticus mikado ES II 
   Scolopax rusticola   

   Gallinago gallinago   
   Periparus ater ptilosus ESS III 

   Parus monticolus insperatus ESS III 
   Pnoepyga formosana ES  
   Horornis acanthizoides concolor ESS  
   Aegithalos concinnus   
   Fulvetta formosana ES  
   Cyanoderma ruficeps praecognitum ESS  
   Trochalopteron morrisonianum ES  
   Liocichla steerii ES III 

   Troglodytes troglodytes taivanus ESS  
   Zoothera aurea   
   Zoothera dauma   
   Otocichla mupinensis   
   Turdus obscurus   
   Turdus chrysolaus   

 3 2019-2021
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    *  

   Turdus pallidus   
   Myophonus insularis   
   Myiomela leucura montium ESS III 
   Tarsiger indicus formosanus ESS III 
   Tarsiger johnstoniae ES III 
   Anthus hodgsoni   
   Fringilla montifringilla   
   Carpodacus formosanus ES III 
   Emberiza spodocephala   

   Emberiza tristrami   
   Elaphe carinata   

* ES  (Endemic Species) ESS  (Endemic Subspecies)
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 4 2019-2021 OI

   
 

OI  
  

   1.00 ± 1.55 2.83 ± 2.40 0.125 
   2.67 ± 4.18 3.83 ± 8.45 0.213 
   5.00 ± 6.16 1.83 ± 3.60 0.224 
   0.33 ± 0.82 0.17 ± 0.41 0.016 

  106.67 ± 105.53 60.50 ± 52.77 5.468 
 83.00 ± 80.55 78.67 ± 76.68 5.288 

   1.17 ± 1.83 0 0.038 
   73.83 ± 73.32 44.50 ± 40.50 3.871 

   6.83 ± 6.46 9.17 ± 8.73 0.523 
   525.17 ± 317.06 1,535.67 ± 566.80 67.411 
   9.00 ± 7.82 18.67 ± 12.72 0.905 

   18.17 ± 13.85 33.67 ± 34.23 1.696 
   1.83 ± 2.14 3.67 ± 3.72 0.180 

 8.17 ± 8.47 6.17 ± 4.40 0.469 
   6.00 ± 8.88 10.83 ± 20.28 0.551 
   0 0.50 ± 0.84 0.016 
   1.83 ± 1.94 1.33 ± 2.80 0.104 

   0.33 ± 0.82 0 0.011 
   119.83 ± 142.48 139.17 ± 171.34 8.472 
   0.33 ± 0.52 0 0.011 

   52.00 ± 46.17 73.50 ± 69.00 4.105 
   0.83 ± 1.60 0.83 ± 2.04 0.055 

   0.17 ± 0.41 0 0.005 
   0 0.33 ± 0.52 0.011 

   0 0.83 ± 1.17 0.027 
   0.33 ± 0.82 0.17 ± 0.41 0.016 
   0.83 ± 2.04 0 0.027 

  0.17 ± 0.41 0 0.005 
   0.50 ± 0.84 0.17 ± 0.41 0.022 

  0.67 ± 1.63 0.17 ± 0.41 0.027 
  141.83 ± 120.18 46.00 ± 40.89 6.144 

 86.17 ± 117.92 38.67 ± 64.89 4.083 
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   0.17 ± 0.41 0 0.005 
   15.83 ± 14.44 17.17 ± 17.21 1.079 
   0.67 ± 1.63 0 0.022 
   0 0.17 ± 0.41 0.005 
   0 0.50 ± 1.22 0.016 
   0.67 ± 0.82 0.67 ± 0.82 0.044 
   0.67 ± 1.03 17.17 ± 24.67 0.583 
   13.33 ± 26.10 0 0.436 
   8.50 ± 13.37 1.17 ± 2.04 0.316 
   45.67 ± 34.83 10.00 ± 9.72 1.821 
   0.17 ± 0.41 0.17 ± 0.41 0.011 
   0.17 ± 0.41 1.33 ± 2.80 0.049 
   8.00 ± 9.27 4.50 ± 5.79 0.409 
   0.67 ± 1.21 0 0.022 

   0.17 ± 0.41 0 0.005 
   0.17 ± 0.41 0 0.005 
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  Mann-

Whitney U  
Asymp. 

Sig.  
OI OI (2-tailed) 

 7.35±7.18 4.04±3.79 11 1.041 0.298 
 5.84±5.63 5.10±5.02 17 0.080 0.936 
 5.44±5.33 2.83±2.73 14 0.560 0.575 

 39.09±25.82 94.10±35.22 4 2.162 0.031* 
 0.72±0.68 1.29±0.92 9 1.361 0.173 

 1.41±1.14 2.39±2.71 13 0.721 0.471 
 0.52±0.47 0.66±0.78 17 0.080 0.936 

 0.42±0.62 0.57±0.67 16 0.242 0.809 
 0.57±0.59 0.44±0.36 16.5 0.160 0.872 

 9.86±12.74 10.48±14.24 15 0.400 0.689 
 3.69±3.17 5.18±5.33 16 0.240 0.810 
 9.88±8.14 2.76±2.46 6 1.841 0.066 
 5.77±7.82 2.27±3.75 11 1.041 0.298 
 1.21±1.18 0.96±1.03 17 0.080 0.936 

 0.05±0.07 1.34±2.12 6 1.875 0.061 
 3.0±2.19 0.66±0.70 6 1.841 0.066 

 0.91±1.79 0 9 1.787 0.074 
 0.57±0.89 0.07±0.12 10 1.282 0.200 
 0.53±0.58 0.21±0.26 13 0.721 0.471 

* 6 1 ( 12 )

 5 OI



52

2019 2020

p=0.02

1991

4~10

2019

12,365

OI 39.09±25.82 OI

94.10±35.22  5

p=0.03

 

2-d 2019 2020

p=0.004

2019

 2008  2014 2019

166 OI 0.72±0.68

OI 1.29±0.92  5

p=0.02  

2-e 2019 2020

2004

2004



53

TW J. of Biodivers.24(4):31-66, 2022

 2004

2000

2004 2013

2019

2019

2010

311

OI 1.41±1.14

OI 2.39±2.71  5

 2-f

2019 2020

2000

2019

OI

2.39

OI

3,000

96

OI 0.48±0.45 OI



54

0.66±0.78  5

p=0.02  2-g 2019 2020

p=0.01

2019

OI

101 OI 0.42±0.62

OI 0.57±0.98  5

 2-h

2019 2020

 2000  2004  

2019 2019

OI 0.039

0.56

1.60

2.55

7

OI

OI

86

OI 0.57±0.59

OI 0.44±0.36  5

 

2-i 2019 2020

p=0.01

2019



55

TW J. of Biodivers.24(4):31-66, 2022

3,000

1,554 OI

9.86±12.74 OI 10.48±14.24

 5

 2-j

2019 2020

2004 2019

482

1/3

156

10

742 OI 3.69±3.17

OI 5.18±5.33  5

 2-k 2019 2020

1,800~3,800

2,300~2,550

 2010

1,101 OI 9.88±8.14

OI 2.76±2.46  5

 4-l 2019 2020

2,300



56

3 8

 2010

1,500

2018

1,900~2,682

7 8

2,470~2,750 2018

718 OI 5.77±7.82

OI 2.27±3.75  5

 

4-m 2019 2020

p=0.04

1,000~2,800

 

5 7

 2010

 2018

177 OI 1.21±1.18

OI 0.96±1.03  5

 4-n 2019 2020

 2010

107 OI 0.05±0.07

OI 1.34±2.12  5



57

TW J. of Biodivers.24(4):31-66, 2022

 4-o 2019

2020

3

9  2010

2003

98.8 2,622.6

322 OI 3.0±2.19

OI 0.66±0.70  5

 4-p 2019

2020

1997

2,000~3,600

1,300~3,100

1991

1

1,650~2,820 

7 2,605~3,550

2,500~2,800



58

79

OI

0.91±1.79 OI 0  

5

 4-q

2019 2020

 2,300

 

2010

 2,000

3 11

 2010

11 2

3

55

OI 0.57±0.89

OI 0.07±0.12  5

 4-r 2019 2020

2,000 3,700

 2010

DuBay et al. 2020

67

OI 0.53±0.58



59

TW J. of Biodivers.24(4):31-66, 2022

OI 0.21±0.26  5

 4-s 2019 2020

2,000

2,600

 2010

67

4

4 11

19 6

9

4

3

15 29 8

7

1 7



60

 
a.  p<0.01*  b. p<0.01*  

 
c. p=0.17  

 
d. p=0.20  

 

e. p=0.02*  

 

f. p=0.07  
 2   

0
5

10
15
20
25
30
35
40

%

0
5

10
15
20
25
30
35
40
45

%

0
5

10
15
20
25
30
35
40

%

0

5

10

15

20

25

30

35
%

0
5

10
15
20
25
30
35
40
45

%

0
5

10
15
20
25
30
35
40
45

%

ab ab 

c 
c 

ac 

b 

ac 
ac 

a 

bc 

abc 
abc ab 

ab 
bc 

abc 

ab 

ab 

c bc 

ab 

ab 

bc bc 



61

TW J. of Biodivers.24(4):31-66, 2022

 

g. p=0.02*  

 

h. p=0.14  

 
i. p=0.85  

 

j. p=0.06  

 

k. p<0.01*  

 

l. p<0.01*  

 3   

0
5

10
15
20
25
30
35
40
45

%

0
5

10
15
20
25
30
35
40
45
50

%

0

5

10

15

20

25

30

35
%

0
5

10
15
20
25
30
35
40

%

0
5

10
15
20
25
30
35
40
45 %

0
5

10
15
20
25
30
35
40
45 %

a 

b 

bc 

ac 
abc 

abc 
abc 

ac 

abc 

abc 

abc abc abc 

abc 

abc 
ac 

ab 

ab 

c c 

ab 

ab 

c c 



62

 

m. p<0.01*  

 

n. p<0.01*  

 

o. p<0.01*  

 

p. p=0.21  

 

q. p=0.08  

 

r. p=0.48  

 4   

0

10

20

30

40

50

60 %

0

10

20

30

40

50

60

70 %

0

10

20

30

40

50

60 %

0

5

10

15

20

25

30 %

0
5

10
15
20
25
30
35
40
45 %

0

5

10

15

20

25

30

35 %

ab 

ab 

ac 

c 

a 

a 

bc 
bc 

ab ab 

c c 

abc 

abc 
abc 

c 

abc abc 
abc 

abc 

abc abc 

abc 

abc 



63

TW J. of Biodivers.24(4):31-66, 2022

 

s. p=0.18  

 

 5  

0
5

10
15
20
25
30
35
40
45
50 %

ab 

abc 

abc 

bc 



64

2018

 32(2):89-

102

2004

1991

 (Microtuski kuchii)

2019

2012

2013

2014

2015

2016

2004

2017

 50(4):341-364

2012

(1945-2012)



65

TW J. of Biodivers.24(4):31-66, 2022

 2021

 68(2):119-126

1986

2015

 

35:165-183

2012

2003

18(4):349-61

2019

 

34(4):275-290

2014

 16(3): 225- 239

1977

2000

-

2005

142-157

2003

-

 335-360

2014

 16 

(4): 323-337

2010

1991



66

2013

 82: 21-

30

2006

 39(4):421

436

2010

Rusa uni-

color swinhoii

 44(2): 89-96

2008

-

Amin, R., T. Wacher, A. E. Bowkett, 

B. Ogwoka, M. Morris, and B. R 

Agwanda. 2019. Africa's forgotten 

forests: the conservation value of 

Kenya's northern coastal forests for 

large mammals. Journal of East Af-

rican Natural History. 107(2): 41-61

Brockerhoff, E. G., H. Jactel, J. A. Par-

rotta, C. P. Quine, and J. Sayer. 

2008. Plantation forests and biodi-

versity: oxymoron or opportunity? 

Biodiversity Conservation 17:925–

951.

DuBay, S. G., Y. Wu, G. R. Scott, et al. 

Life history predicts flight muscle 

phenotype and function in birds. J 

Anim Ecol. 2020; 89:1262–1276.

K a w a d a , S . , A . S h i n o h a r a ,  S .  K o -

bayashi, M. Harada, S. Oda, and 

L. Lin. 2007. Revision of the mole 

genus Mogera (Mammalia: Lipoty-

phla: Talpidae) from Taiwan. Syst. 

Biodiversity 5: 223–240. 

Stephens, S. S. and M. R. Wagner. 2007. 

Forest Plantations and Biodiversity: 

Fresh Perspective. Journal of For-

estry 105(6): 307-313.

Yu, H. T. 1993. Natural history of small 

mammals of subtropical montane 

areas in central Taiwan. Journal of 


