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Research paper

Mammal Assemblages of Different Forest Types
in the Cilan Cypress Forest

Yi-Ming Chen,"” Wun-Ling He,” Ruei-Hong Wong,”  Chao-Nien Kuo"

[ Summary ]

The Cypress Forests (Chamaecyparis formosensis and C. obtusa var. formosana) at Cilan are
a symbolic mountain cloud forest ecosystem in Taiwan, and play an important role in biodiversity
conservation; however studies of mammal assemblages of the area are still insufficient. We con-
ducted a comparative study on mammal abundances in the Cilan area during 2010~2013. Three
forest types were selected: virgin forests (undisturbed), managed forests (from which snags and
fallen logs had been removed), and plantations (reforested after having been clear-cut). The cam-
era-trapping method was applied at 4 different sample sites in each forest type. By establishing 310
independent camera-trapping events, with an effort of 10,231 camera-days, 12 species of mammals
were photo-captured as follows: Reeve’s Muntjac (Muntiacus reevesi), Formosan Serow (Capri-
cornis swinhoe), Formosan Macaque (Macaca cyclopis), Ferret Badger (Melogale moschata), Wild
Boar (Sus scrofa), Crab-eating Mongoose (Herpestis urva), Siberian Weasel (Mustila sibirica), Yel-
low-throated Marten (Martes flavigula), White-faced Flying-squirrel (Pitaurista alborufus), Red-
bellied Squirrel (Callosciurus erythraeus), Long-nosed Squirrel (Dremomys pernyi), and Striped
Squirrel (Tamiops maritimus), in addition to unidentified members of the Muridae. Records of
the Crab-eating Mongoose and Yellow-throated Marten are new to the Cilan area. The top 3 most
recorded species were Reeve’s Muntjac, Formosan Serow, and Formosan Macaque, comprising a
major portion (91.3%) of the captured images. Relative compositions of these 3 dominant mam-
mals significantly differed among the 3 forest types. Based on the occurrence index (OI, number of
images/1000 camera-hours) of the animals, only the Formosan Serow showed distinct differences
among the 3 forest types. Its OI value was higher in plantations than in virgin forests. The OI data
set of Reeve’s Muntjac showed more variation within the same forest type, with distinct differ-
ences among all sample sites in both of the virgin and plantation forests. On the other hand, the OI
of the Formosan Serow was less variable, which might have resulted from their superior climbing
ability. A principle component analysis (PCA) plot revealed that there was no segregation between
the virgin forest sites and managed forest sites, while the 4 plantation sites were closer. We con-
cluded that there were no obvious differences in the mammal assemblages between virgin forests
and managed forests, which have undergone succession for several decades. However, plantations
regenerated from clear-cut stands exhibited more long-term influences.
Key words: Cilan, cypress forest, cloud forest, wildlife assemblage, photo-trapping.
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Fig. 1. Road system, research sites, and the location of Cilan.
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Table 1. Environmental traits related to all of the sites of the 3 forest types at Cilan

bR — 20— RN A LB IR R

. . . . No. effort
Forest type Site Locality Terrain Dominant woody plants .
Sampling (day)
Virgin N1 160R.” end Slope, ridge Chamaecyparis", Schima superba, 23 701
Rhododendron formosanum.
N2 170R.5km Valley Chamaecyparis, Pinus taiwanensis 20 697
N3 170R.9km Prim. ridge Chamaecyparis, Rhododendron 23 705
formosanum.
N4 170 R.end Abandoned R. Chamaecyparis, Cunninghamia 23 691
konishii
Managed R1 160R.1.5km  Sec.ridge, slope Chamaecyparis 18 510
R2 160 R. 6 km Mild slope Chamaecyparis 19 566
R3 170R.0.5km  Mild slope Chamaecyparis 29 950
R4 100R.22.6km Ridge Chamaecyparis, Rhododendron 30 1749
formosanum
Plantation TP1 100 R. 14 km Mild slope Chamaecyparis 34 990
TP2 100R.25.5km Mild slope Chamaecyparis 25 759
JP1 100 R.21km Mild slope Cryptomeria japonica 36 1026
JP2 100 R. 24 km Mild slope Cryptomeria japonica 30 887
Sum 310 10,231

" The genus Chamaecyparis includes C. obtusa var: formosana and C. formosensis.

Y R., logging road.
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Table 2. The average occurrence index (OI)” of photo-trapped animals in 3 forest types at
Cilan during 2010~2013

. Forest type
Animals
Virgin (n =4) Managed (n=4) Plantation (n=4) ANOVA
Muntiacus reevesi 12.45 (17.17) 8.21 (14.14) 4.67 (7.96) p=0.19
Capricornis swinhoe 0.74 (1.41)° 1.22 (1.58)" 1.79 (2.39) p=0.01
Macaca cyclopis 0.99 (1.81) 0.77 (1.32) 0.74 (1.75) p=0.81
Melogale moschata 0.12 (0.38) 0.06 (0.24) 0.29 (0.78) p=0.72
Sus scrofa 0.18 (1.02) 0.07 (0.37) 0
Herpestes urva 0 0.02 (0.11) 0.10 (0.41)
Mustela sibirica 0.04 (0.27) 0.05 (0.29) 0.03 (0.23)
Martes flavigula 0 0.01 (0.12) 0
Pitaurista alborufus 0.12 (0.69) 0.02 (0.15) 0
Callosciurus erythraeus 0.12 (0.50) 0.13(1.02) 0.04 (0.25)
Dremomys pernyi 0.11 (0.56) 0.01 (0.07) 0
Tamiops maritimus 0.03 (0.26) 0 0
Muridae 0.45 (1.52) 0.43 (2.23) 0.06 (0.30)
Phasianidae (Aves) 1.23 (3.40) 0.41(1.21) 0.09 (0.46)
Other Aves 0.18 (1.56) 091 (5.12) 0.35(1.29)

" The OI value is the number of images/1000 working hours. Values are presented as the mean and
(standard deviation).

* Values in a row with the same superscript letter indicate no significant difference at the 5% signifi-
cance level as determined by a post-hoc Tukey’s HSD test.

Others, 7%

Macaque, 8%

Serow, 12%

Muntjac, 73%

Fig. 2. Proportions of mammal images captured in Cilan.
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Table 3. The average occurrence index (OI)" of 4 photo-trapped animals from sites in
different forest types at Cilan during 2010~2013
Forest Type site Muntjac Serow Macaque Ferret Badger
Virgin N1 9.51 (12.83)” 0.27 (0.52) 0.86 (1.16) 0.05 (0.21)
N2 14.87 (18.64)" 0.93 (1.20) 0.35(0.57) 0
N3 5.38 (4.32)" 0.99 (1.40) 0.87 (1.48) 0.22 (0.39)
N4 20.37 (12.78)° 0.80 (0.88) 1.79 (1.94) 0.19 (0.34)
K-W ANOVA p=0.002 p=0.198 P=0.159 p=0.180
Managed R1 15.83 (16.36) 1.77 (1.26) 0.79 (1.04)° 0
R2 5.38 (4.85) 1.39 (1.63) 0.14 (0.32)" 0
R3 5.94 (4.85) 1.11 (1.22) 0.36 (0.53)" 0
R4 7.60 (8.53) 0.90 (1.37) 1.55 (2.60)° 0.18 (0.50)
K-WANOVA p=0.283 p=10.555 p<0.001 ---
Plantation TP1 0.18 (0.41)° 2.08 (1.42) 0.12 (0.29)° 0.41(0.51)
TP2 9.09 (8.23)° 1.86 (1.69) 1.16 (1.47) 0.52 (0.86)
JP1 3.49 (2.83)° 1.20 (1.06) 0.61 (1.25)® 0.19 (0.49)
JpP2 7.49 (10.94)° 2.01 (3.31) 1.22 (1.99)* 0.06 (0.25)
K-W ANOVA p<0.001 p=0.403 p=0.014 p=0.090

Y The OI value is the number of images/1000 working hours. Values are presented as the mean and

(standard deviation).

* Values with the same superscript letter in a column indicate no significant difference at the 0.8% (5%,
6 paired comparisons) significance level, as determined by the post-hoc Mann-Whitney U-test, after

a Kruskal-Wallis (K-W) ANOVA.
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Fig. 3. Proportions of 3 dominant mammals’ images from different forest types in Cilan.

04

PC2
0.0 02

-0.2

-04

-0.6

-3 2 -1 0 1 2
| 1 1 ] | 1
2 o
1 6
o
Mj
re O
9
4 > Mg 1
Wb g i
10
3 Sr
Mc Ws 12
o
Bg
e
T T T T T
06 04 0.2 0.0 0.2 04
PC1

Fig. 4. The principle component analysis (PCA) factor loading plot of all sites in Cilan
based on the occurance index (OI) of 7 mammal species.
Virgin forest: N1~N4 = 1~4; Managed forest: R1~R4 = 5~8; Plantation: Tpl = 9; Tp2 = 10;

Jpl = 11; Jp2=12.

Mj, Muntjac; Wb, Wild Boar; Mc, Macaque; Ws, Weasel; Bg, Ferret Badger; Sr, Serow;
Mg, Crab-eating Mongoose.
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