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Abstract

Population dynamics of ungulates impact forest renewal and succession and also sympatric species
therein, especially at high population density. The Formosan sambar has increased in abundance in recent
years, but its density was rarely estimated and the methodology has not been established. This research
aimed to use camera traps at two sampling sites, Bushin camping area and upstream of Lakuin river,
which differ in size and camera layout to estimate closed-population density of Formosan sambar using
the mark-recapture method. This research also evaluated capture probability model, duration of occasion,
and total duration of monitoring that is appropriate for estimating adult Formosan sambar density. The
Bushin camping area had a density of 10.8-77 adults / km?in mid-August 2010 with an effective area of
0.63 km? The wide range of density estimates was due to different estimates of the area of buffer zone.
Lakuin River had a density of 9.2-9.9 adults / km? in early September 2010 with an effective area of
15.2 km?. Density tends to be overestimated in a small sampling area such as the Bushin camping area
while underestimated in a large one such as Lakuin River. Capture probability model M, (JK1) performed
the best and was stable under various conditions. One day per occasion and a total of 10 days of capture
are generally applicable in most situations. Other considerations are discussed in this study.
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Fig. 1. Camera trap distribution at a) Bushin camping area (Coordinate system TWDG67: 254996, 2576982)
and b) Lakuin River. Squares indicate locations of camera.
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Table 1. Estimates of adult male sambar deer population size at Bushin camping area and LakuinRiver

from various capture probability models and lengths of occasion. N, population size; SE, standard error.

SC, sample coverage; JK, Jackknife; IntJK, interpolated Jackknife; EE, estimating equation

Duration of an occasion

Capture prob. models 12hrs 1 day 2 days 3days
Bushin N SE N SE N SE N SE
M;(SC1) 14.6 453 14.1 3.87 135 321 13.3 3.03
M;(SC2) 145 4.62 13.9 3.47 12.9 2.68 121 2.31
Mi(JK1) 13.9 212 13.8 212 13.6 211 13.4 2.04
M (JK2) 14.0 3.32 14.0 3.27 13.9 3.05 13.4 2.78
M (IntJK) 13.9 5.06 13.8 4.03 13.6 2.84 13.4 2.15
M (EE) 11.0 0 N/A N/A 12.8 1.86 12.8 2.46
M(SC1) 14.6 4.24 14.1 4.25 13.6 3.61 135 3.47
M(SC2) 14.5 471 13.9 3.92 13.0 3.18 12.2 2.76
Lakuin N SE N SE N SE N SE
M;(SC1) 2333 90.23 2246 14177 2282 163.08 715 483.3
M;(SC2) 226.3 95.68 2105 12321 1965 123.07 480 324.96
Mh(JK1) 92.7 9.43 89.3 8.8 86.6 8.68 84.8 8.02
M (JK2) 1285 1571 1220  14.53 115 1346 1115 1215
My (IntJK) 2005 4659 1846 39.83 1614 2791 1293  14.98
M (EE) 2194 65.68 2079 72.08 1822 67.34 N/A N/A
M(SC1) 2333 11998 2298 16846 2603 21293 8818 564.93
M(SC2) 226.3 11983 2105 156.01 2023 16353 5235 377.15
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Figure 2. Daily accumulated number of adult male Formosan sambar captured by camera traps. a) Bushin

camping area; b) LakuinRiver.
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