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Research paper

Monitoring Larger Mammals in the Nanzihshian Logging

Road Area, Yushan National Park, Taiwan
Mei-Hsiu Hwang,"”  Yin-Yun Chian"

[ Summary ]

Considering the importance of continuous monitoring programs for wildlife management, we
adopted sign count and camera trapping methods to evaluate the abundances and distributions of
large mammals along the Nanzihshian logging road of Yushan National Park, south-central Taiwan
in 2004. To monitor changes in mammal populations over time, we compared my data with a study
conducted in the same area by Prof. Ying Wang in 1995~1996. We identified 20 species of mam-
mals, including the endangered Formosan black bear (Ursus thibetanus formosanus), small Chi-
nese civet (Viverricula indica), and 5 rodent species not recorded in the previous study, but we did
not record the once-occurring Formosan hare (Lepus sinensis). Our preliminary data suggest that
the abundances and distributions of locally common larger mammals seemed to have increased and
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expanded. An easy, systematic, consistent, and standardized method for long-term monitoring pro-
grams of wildlife population changes is suggested.
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Table 1. Larger mammal species recorded by sign counts, including sightings, scat,

vocalizations, and corpses, along the abandoned Nanzihshian River logging road in 2004

. Species Survey sections Total no. of
Sign type (common name) I I I records
(15~19K) (21~25K) (27~31K)

Sighting Formosan macaque 59 5
Muntjac 3 2 5
Formosan serow 12 2 14
Sambar deer 1 1 1 3
Wild boar 3 2 1 6
Sciuridae 12 1 0 13
Total 33 10 4 46

Scat Formosan macaque 194 29 109 332
Muntjac 67 117 604 788
Formosan serow 190 216 82 488
Sambar deer 17 116 144 277
Wild boar 1 4 5
Golden weasel 20 11 28 59
Yellow-throated marten 1 1
Sciuridae 1 1
Total 493 496 982 1,951

Vocalization ~ Formosan macaque’ 15 12 3 30
Muntjac 56 48 55 159
Formosan serow 11 18 1 30
Sambar deer 2 2 4
Sciuridae 4 3 1 8
Total 88 83 60 231

Corpse Formosan serow 1 1
Golden weasel 4 4
Total 5 5

" Number of groups.
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Fh(n=3) DARILFE ~ BRER—K -

REVHE 00 48 0 i K B I FLED R &% H Y
OfE B B A (F4528.85, SD = 5.28) » 6/ &
F(36.11) > 4 HiK(23.26) - B KRB



140 EIES SRR AR EE AR ALY B

Table 2. Vocalization frequency (number h™") of ungulates in the morning and evening in the
Nanzihshian River Watershed Area, Yushan National Park in 2004

Cumulative no. of

Morning (05:00~08:00) Evening (17:00~20:00) o o
vocalizations [no. Vocalization

. . of observation  frequency”
Muntjac Sambar Serow  No. Muntjac Sambar Serow  No.

sessions"]
May 125 0 0 125 250 0 0 250 15 (4) 1.875
June 325 0 0 325 075 0 0 075 16 (4) 2
August 15 05 0 2 450 0 0 450 13(2) 325
September 083 0 0 08 05 063 0 LI3 14 (7) 1
October 0 0 025 025 175 0 0 175 8 (4) 1
November 3 0 025 325 2 025 0 225 22 (4) 275
December 025 0 0 025 05 0 025 075 4(4) 0.5
Mean 144 007 007 158 179 0.3 004 195
Standard deviation 127 0.19 012 129 143 024 009 132
Cumulative no. 39 1 2 43 6 1 92 (29) 1.59
" Continuously 2-h recordings in the morning or evening.
* Average number of calls recorded per hour.
HAOMEE LULIFERE (O] = 16.42 » X HOIH : S
10.71~24.3) » BEREHEXZ (01 = 3.90 » & HOI
fH : 1.55~6.84) « [LIFERAROE AR R A B & — ~ 20044FH11995~199 6 4F Iy LB ) 3 A 4
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HYRERBOLE A1 1.82 + 1.44 2 0.99 « RIAHDY AR 200445 1% b S W A00E 31820
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Table 3. Larger mammal species and occurrence index [OI values"] recorded by auto-
camera systems in the Nanzihshian River Watershed Area, Yushan National Park in 2004

Total
Apr. May June Aug. Sept. Oct. Nov. Dec. individual Ol value Mean SD
photos”

Muntjac 10.71 21.99 18.88 1643 13.01 15.86 2427 1444 615 16.42 1695 4.55
Macaque” 365 311 684 280 155 547 659 278 146 390 4.10 195
Sambar 1.14 024 378 262 350 055 035 167 68 1.82  1.73 141
Wild boar 046 239 236 157 175 182 104 0.19 54 144 145 082
Ferret-badger 137 143 1.65 0.87 136 128 035 056 42 .12 1.11 046
Serow 205 215 024 070 1.17 036 035 093 37 099 099 0.75
Tree squirrel 319 048 024 070 0.19 055 139 093 34 091 096 0.98
Long-nosed squirrel 046 143 094 035 0 0.36 0 1.67 25 0.67 0.65 0.63
Golden weasel 0.23 0 094 035 136 091 035 037 22 0.59 0.56 0.46
Gem-faced civet 0 0 0 0 0 0.18 0 0.74 5 0.13  0.12 0.26
Black bear 0 0 024 035 0 0 0 0 3 0.08 0.07 0.14
White-faced flying squirrel 0 0 0 0 0 0.18 035 0.19 3 0.08 0.09 0.13
Yellow-throated marten 0 0 0 0 0 0.18 035 0 2 0.05 0.07 0.13
Total OI 2326 3322 36.11 2674 23.89 27.7 3539 2447 28.85 5.28
Camera hours (n =37,450) 4387.4 484.3 4238.0 5722.4 5149.2 5485.2 2883.7 5399.9

" Number of pictures (groups) taken per 1000 camera working hours (Pei 1997).

? Individuals of the same species photographed within 0.5 h were calculated as 1 sample unit.

* Number of groups.

—_
(=}
1

T T T T S S T T O ST T S S S S S |

1 3 5 7 9 11 13 15 17 19 21 23
Hour of the day

Fig. 1. Hourly distribution of individual
photos (n = 624) derived from auto-
triggered camera systems for
Reeves’s muntjac (Muntiacus reevesi) in
the Nanzihshian River Watershed Area,
Yushan National Park.
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Table 4. Comparison of the mammal richness recorded between this study (2004) and Wang
(1996) in the Nanzihshian River Watershed Area, Yushan National Park

2004 (this study) 1996" Endemic
Species Sightingand ~ Camera ( species (L) or
sign counts  trapping subspecies (V)
Cercopithecidae ~ Macaque o O (0] ]
Cervidae Muntjac o O (0]
Sambar o o o \Y%
Suidae Wild boar o o (0] A%
Bovidae Serow o O (0] A%
Ursidae Black bear o O (0] v
Mustelidae Yellow-throated marten o O (0] v
Ferret-badger o O (0] v
Golden weasel o O o \Y%
Viverridae Gem-faced civet o o (0] A%
Small Chinese civet o \Y%
Leporidae Wild hare o Vv
Muridae Spinous country-rat o U
Kikuchi’s field vole 0] ([
White-bellied rat (@) O
Black-bellied vole o
Sciuridae Tree squirrel o O (0]
Long-nosed squirrel o O A%
White-faced flying squirrel o O (0] v
Giant flying squirrel o o v
Striped squirrel o o \Y%
Species richness 20 15? 19

" Data were mainly collected by sightings and sign counts because only 2 cameras were used for 2

mon.
* Excluding 1 unidentified cat species.

HAth AR B YR R R R 1995 AL Bk =
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JKEE ~ BERRERHEEE AT AT~ 1T I ;
AR - AKERLERHEE LR T
T 5 1 TR AT L FE n R A BT~ T -
RS TS ERE 1)k iy G RE SR ey SER NN EA )
R RS -

AIFE11 B AR SRBITF S - (A 2FER

HBAHE ER R = ([ SRS A s
E B RORE B IR O R B 5 A R B TS R B
W o METIRT12 H 8935 BN SR EE DL fm i - #ROTME
(0.45) At H K - thaEr B YN EE Y&
IRH SR R o B HT s LR B - B3
FHE S R ML — Dl -

F 1A g B W& BT L SEIE BIRYAS SR (Chen
1992, 2001, Chen and Wang 2000)8875% » [LIFERR
AT R BTG B G B - IS E) A 52 RIR SR
% WRIRAG R L SE N TR Ry LR [R] — i
TG EF A S LB AR o AT LR 1
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Formosan macaque Formosan Reeve's muntjac
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Fig. 2. Scat occurrences of common larger mammals collected in November of 2004 and
1995 (Wang 1996) in the Nanzihshian River Watershed Area, Yushan National Park.
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Table 5. Comparison of the applicability” of monitoring techniques to a proposed
monitoring program for protected areas in mountainous forests of Taiwan

Sighting survey

Fecal count

Camera-trapping

Suitability of
techniques to a series
of habitats
Suitability of
techniques to a range
of species

Cost

Ease of use

Applicability for a
proposed long-term
monitoring schedule in
mountainous forests

Detection of rare
species

+: applicable to open
areas

+: large-bodied,
diurnal, non-elusive
species

+: low

+: knowledge
required for species
identification

++: limited to
specific species and
abundances

+: very low

++: more applicable to
dry season or areas

++: defecation on
ground

+: low

++: expertise needed
to distinguish scats of
species

+++: stratified sample
can be used across
habitats; expertise
required

++: other track counts
benefit

++: limited to
canopied area

+++: applicable to
large- or intermediate-
sized animals

+++: especially in the
program beginning
stage

+: skills needed for
setting cameras

+++: stratified sample
can be used across
landscapes and through
time

++: detection limited
by cameras or camera-

site used

D +: low; ++: moderate; +++: high.
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