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Abstract

The Taiwanese macaque (Macaca cyclopis) is protected by Wildlife Conservation Act in Taiwan,
but crop-raiding by the species hinders conservation of the endemic primate. To assist local governments
in developing management strategy to reduce this human-monkey conflict, we surveyed the population
distribution and density of and crop-raiding by monkeys in Tainan County in southermn Taiwan in 2007
and 2008. We surveyed mountainous areas in the whole county for any evidence of occurrence of the
monkey and crop damage. Seventeen line-transects with a total length of 100.5 km were established to
estimate density of monkey troops. We interviewed farmers encountered in order to survey the location,
crop type, and ownership of the raided farmlands. We found that the Taiwanese macaques were
distributed in 24 mountainous villages of ten townships. Monkeys damaged crops in 13 villages of seven
townships. Density of monkey troops in the county’s broadleaf forest was 0.637 troops/km? (95%
confidence interval: 0.524 - 0.751 troops/km?), a little lower than average in Taiwan (0.722 troops/km?).
No evidence supported an association between density of Taiwanese macaques and the degree of crop
damage. Population size was estimated to be 100 troops (95% confidence interval: 82 - 118 troops) all
over the county, accounting less than 1% of the whole Taiwanese macaque population. Mango was the
most frequently damaged crop as reported by 76% interviewed farmers. Ownerships of 64% raided
farmland were national forest, which are not supposed to be used for crop production. It is important to
consider the probable extinction of local populations and the legality of producing crops in raided
farmlands while managing crop-raiding by monkeys in Tainan County.
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Table 1. Code, location, length, and elevation of the line transects designated to estimate the density of

the Taiwanese macaques in Tainan County

Code of Location

Length  Elevation

transect  Township Region (km) (m)
1 Baihe (HI{$R) Zhentou Mountain (FZHE (L) 6.9  290-585
2 Baihe South Bank of Baishuei River (- 7K1 &) 32 169 - 281
3 Baihe Dadong Mountain (A 5[L]) 12.0 502 -1,244
4 Dongshan (R [LI4F) Erjian Mountain (Z22111) 27  613-873
5  Dongshan North Bank of Zengwen River (& SZ1L/F) 55  118-186
6 Dongshan Jialinhu (ZZFKi47) 7.6 199 - 682
7 Dongshan Kantou Mountain ($8E[11) 59  590-977
8  Nanxi (fiiFG4¥) Outside of Nanxi Tunnel (i FGF&iE 1) 09  192-282
9  Nanxi Huaban Mountain ({E111) 41  149-841
10 Nanxi Mazhuhu (/77 14) 1.9  234-541
11 Nanxi Nanshan Forest Road ([ LIF£3) 44  205-619
12 Nanhua (F{L4F)  Wushan Hiking Trail (51L& 1L2558) 125  144-735
13 Nanhua County Road # 179 in Guanshan Village (B [LF} 179 ##5&) 15.4  235- 423
14  Nanhua Shuangdong (B£%) 48  188-263
15  Nanhua Pingkeng Productive Road (ZFHUE#£:E1) 57  237-359
16  Nanhua Jiaxian Forest Road (FF1{Iliff;E) 35 251 -734
17 Nanxi & Nanhua  Sanjiaonan Mountain (=R 111) 36  918-1,035
Total 100.5 118-1,244
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Fig. 1. Map of the 17 line transects (in red lines)
designated to estimate the density of the
Taiwanese macaques in Tainan County. The
codes of line transects are shown in Table 1. The
underlying map is the true-color image of earth
taken from airspace. Green areas include forests
and farmlands with green plants.
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Table 2. Townships and villages with the Taiwanese macaques and crop-raiding in Tainan County

Township Village

Evidence*

Artificial introduction Crop-raiding
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*C: calling, E: sighting, F: food remains, I: interviews, P: facilities for pest control, S: scats, T: camera trapping
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Fig. 2. Localities of the Taiwanese macaques
verified by sighting (yellow), camera trapping
(orange), calling (green), food remains (blue),
scats (brown), interviews (purple), and facilities
for pest control (red) in Tainan County. The
underlying map is the true-color image of earth
taken from airspace. Green areas include forests
and farmlands with green plants.
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Table 3. Relative density of the Taiwanese macaque troops in Tainan County

Count of Length of
Mountain Region** Code of monkey transect in Relative density (troop/km)
range* transect +xs  Droadleaf forest
troop (km)
1 0(0,0,0) 4.22 0
Al 2 0(0,0,0) 1.48 0 0
3 0(0,0,0) 5.23 0
A 4 1(0,0,1) 1.98 0.168 0.064
5 2(1,1,0 3.63 0.184
A2 6 2(4,0,1) 4.56 0.146 0.109
7 0(0,0,0) 4.59 0
8 0(0,0,0) 0.50 0
9 3(1,0,2 2.16 0.463
10 0(0,0,0) 0.65 0
B B 1 0(0,0,0) 1.85 0 0.186 0.186
14 1(0,0,1) 2.54 0.131
17 1(0,1,0) 175 0.190
13 2(0,1,1) 8.50 0.078
c C1 15 2(2,0,0) 1.88 0.355 0.111 0.179
16 0(0,0,0) 1.66 0
c2 12 8(1,5,2) 10.34 0.258 0.258
Total 22 (6, 8, 8) 57.52 0.127

* A: mountain range on the west of Zengwen Reservoir (% X 7K ); B: mountain range on the east of
Zengwen Reservoir (& 3{7KJ&#); C: mountain range on the west of Nanhua Reservoir (7 1L 7K E).

** A1: Zhentou Mountain (f5E (L) and Dadong Mountain (A 111); A2: Erjian Mountain (—-42111) and
Kantou Mountain (¥25H[11); B: mountain range on the border between Nanxi (% 4) and Nanhua (Fd1t);
C1: mountains in northern Nanhua; C2: Wushan Range (f111).

*** Total counts by three samplings, followed by each of 1% sampling, 2™ sampling, and 3" sampling in

parentheses.
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Table 4. Estimated density of the Taiwanese macaque troops in Tainan County

Estimated density (95% confidence interval) (troop/km?)

Mountain range Region ] ]
Region Mountain range

Al

A 0.318 (0.193 - 0.443)
A2 0.546 (0.332 - 0.760)

B B 0.931 (0.201 - 1.661) 0.931 (0.201 - 1.661)
C1 0.554 (0.282 - 0.825)

Cc 0.894 (0.456 - 1.332)
C2 1.289 (0.150 - 2.429)

Total

0.637 (0.524 - 0.751)

* Mountain range and region codes are annotated in Table 3.
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Fig. 3. The shortest distances from the Taiwanese
macaque troops observed to the line transects.
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Fig. 4. Frequency of crops damaged by the
Taiwanese macaques based on interviews with
farmers. Types of crop: A, Mangifera indica L.;
B, Euphoria longana Lam.; C, Citrus sinensis
Osbeck; D, Carica papaya L.; E, Musa sapientum
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