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Abstract

The Formosan clouded leopard is listed as an “endangered” species
under the Wildlife Conservation Law. Its present population status is
unknown and controversial. We continue to survey the population
status of Formosan clouded leopard in Tawu Nature Reserve and Big
Ghost Lake area. Activity patterns, relative abundance and distribution
model of other medium-to-large mammals are also studied to assess the
prey status as a basis for the conservation of clouded leopards.

Major survey areas consist of Big Ghost Lake area, Taimali stream
and Chiben stream. Chinlun stream was added this year. From June
2003 to March 2003, 11 field trips, 92 days in total, were conducted for
investigation and data collection.

Methods include hair snare stations and camera trapping. In
addition, clouded leopard signs are searched by field observations.
During 2001 and 2002, 232 hair snare stations were set up. Of these, 26
are in Wanshan God Pond area, 24 are in Big Ghost Lake area, 53 are
in Chiben stream and 129 are in Taimali stream. No confirmed clouded
leopard hairs were found. However, hair snares did not work well
because of typhoons, frequent heavy rains, hotness, ants and gnawing
by spinous country rats, serows and sambar deer. Hair snares will no
longer be used and camera traps will be used to replace velcro. Camera
traps set up for clouded leopards included 13 special location sets (a
few have lures), 16 Trailmaster sets (11 have lures or are with hair
snares), 11 tree sets, 9 call box sets, 85 lure sets (live chickens, hair

snares or other lures), and 144 trail sets which work at least 360 hours.



No clouded leopard was photographed in total 9,672 camera trap-days.
Approximate 4,000 camera trap-days were in areas below 1,200m
which have the most abundant prey. Comparison of the camera trapping
effort with work in Malaysia and Thailand suggested that the Formosan
clouded leopard has very low density in the study area. However, it
may need 5 to 10 more effort to photograph a Formosan clouded
leopard because of differences of the way of setting up camera traps,
rugged terrain and more arboreal behavior in Taiwan. Suspected large
predator signs including kills, caves and claw marks were found. But
these are unlikely to be clouded leopards based on locality
observations and results of follow-up camera trapping.

Although no confirmed occurrence evidence of clouded leopards is
found, 21 mammalian species belonging to 5 orders/11 families were
documented through camera trapping. Ten species are protected under
the Wildlife Conservation law, including “endangered” Formosan black
bears and “rare” Formosan macaques, Chinese pangolins,
yellow-throated martens, Formosan gem-faced palm civets, small
Chinese civets, crab-eating mongooses, Formosan Reeve’s muntjacs,
Formosan sambar deer and Formosan serows. Of 5,964 effective photos,
Formosan Reeve’s muntjacs are the most abundant animals, followed
by Formosan macaques and Formosan serows. Similarly, muntjacs are
also the most abundant in Yushan National Park and Danda Important
Wildlife Area where there is minimum human encroachment.
Comparing with other low-altitude areas with heavy human disturbance
and obvious habitat changes, muntjacs are most predominant in

low-to-medium altitude habitats having minimum human disturbances,
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while Formosan macaques are more adaptive to human disturbance and
different habitat types. In contrast, ferret badgers have higher
occurrence frequency in heavily disturbed habitats.

Cover types are divided into 4 types according to altitude:
low-altitude broad-leaved forest in 200m~ 1,200m, mid-altitude
broad-leaved forest (lower zone of cloud forest) in 1,200m~ 1,900m,
mid-altitude mixed broad-leaved-and-coniferous forest (upper zone of
cloud forest) in 1,900m~ 2,500m,and high-altitude coniferous forest in
2,500m~ 3,100m. Results show that altitude significantly influences
the distribution of many mammals except Formosan macaques,
Formosan wild boars and ferret badgers. As altitude gets higher and
higher, Siberian weasels occur more and more frequent. Conversely,
Formosan Reeve’s muntjacs, Formosan gem-faced palm civets, and
crab-eating mongooses have lower occurrence indexes as altitude rises.
Formosan serows and Formosan sambar deer seem to have certain
degree of separation. Serows predominate in mid-to-high altitude areas
of Tawu Nature Reserve, while sambar deer are more common in areas
below 2,000m of Tawu Nature Reserve and mid-altitude of Twin Ghost
Lake Protected area. Yellow-throated martens prefer mid-altitude and
have less difference between different cover types.

Animal occurrence indexes also differ significantly between 7
survey areas. Taimali stream valley is the best in species richness and
abundance, while Chinlun stream is the worst. In addition to the
influences by differences of covered altitude range, results of areas
with similar altitude range show that heavy hunting reduces the relative

abundance and changes species composition. This could be seen in
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Chinlun stream.

Abundant prey is crucial to the survival of big cats. Results of
comparing prey occurrence index with study in Thailand showed that
areas below 1,900m of Tawu Nature Reserve and Twin Ghost Lake
Protected area provides comparably or even more abundant prey,
especially areas below 1,200m. However, immoderate human
disturbance and hunting activities greatly reduce prey availability. Low
altitude of Tawu Nature Reserve is very close to tribal villages and
experiences heavy pressure from hunting and human encroachment.
Although Taimali stream valley provides sufficient prey for clouded
leopards, the space is far beyond the minimum requirement and will be
the most critical factor for the survival of Formosan clouded leopards.

Tawu Nature Reserve has the largest lowland primitive forest
among all the protected areas in Taiwan. It is also the southernmost
and lowest-altitude place with a healthy sambar deer population. Twin
Ghost Lake Important Wildlife Area has the highest occurrence index
of yellow-throated marten. It is also the corridor for animals living in
low-to-mid altitude which are separated into east and west populations
by the Central Mountain Range. These two protected areas have
different valuable characteristics respectively and preserve a relatively
large low-to-mid-altitude pristine forest in combination which hosts
abundant clouded leopard prey. For more effective conservation of
Formosan clouded leopards, decreases of prey availability due to
hunting should be assessed in the eastern part of Tawu Nature Reserve,
which is close to human inhabitation. Furthermore, these two reserves

can not be separated. Any road construction will cause habitat change
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and fragmentation and will introduce more frequent hunting activities
with the help of the road which will eventually lead to the decrease of
prey abundance. However, Little Ghost Lake mining road intersects
where Tawu Nature Reserve and Twin Ghost Lake Important Wildlife
Area join, including places between 1,600m and 1,900m which are an
important corridor between eastern and western sides of the Central
Mountain Range. We suggest the Forestry Bureau to conduct an
assessment and monitor project along the Little Ghost Lake mining
road to understand the effect of hunting, focusing on whether hunting
has caused any separation or fragmentation of the prey of Formosan

clouded leopards.
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N=62 N=30 | Ne3g© | N=l4 N=146
1% 24.70 | 10.43 | 5.82 0 14.34 | <0.001"
kA 1.27 1.09 1. 41 0 .15 | 0.013"
ERLE | 297 2. 68 1.16 4. 37 2.56 | 0.002"
LawE | 0.60 0.38 0.36 0.50 0.48 | 0.258
LR | 315 3.95 9. 40 1. 48 2.81 | 0.299
i 1F 1. 24 1.74 0.75 2. 06 .29 | 0.933
0 f .59 0.79 0.34 | 0.051 0.94 | 0.024
5 1.95 0.89 0.31 | 0.072 0.81 | 0.031"
3 an 0.035 | 0.70 0. 60 1.02 0.41 | <0.001"
£ 0. 24 0. 50 0.77 0.18 0.43 | 0.046"
2 i 0 0 0. 032 0 0. 0083 a
%0 0.19 | 0.072 0 0 0. 0970 a
AR | 0.53 0.31 0 0 0.29 b
£ | 0.02 | 0.049 | 0.033 | 0.29 0. 055 b
i o B 0 0 0. 06 0.11 0. 027 b
RS TN S
A M T

b AHEMNE ¥ e @ S
c 484 F hL
X 3 HELE > a=0.05
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p oo BR AR piE
e 5% | 2258m | 2098m | 886m | 1239m | 755m | 2280m | 1610m
FA
B 17 17 4 30 40 23 13
10T ¥ 794 822 111 951 1233 1107 461
NEES 6.75 6.25 400 | 1490 | 29.34 | 2.43 | 11.71 | <0.001
- 5%*35@?%%?; 2.82 2.27 1.85 4.07 3.64 1.34 0.95 0.005
+ & 0.80 0.38 1.88 0.31 0.02 0.82 0.29 0.001
¥ BRI 0.37 1.03 0.00 0.43 0.13 0.47 0.69 0.175
b5 1.26 0.30 5.95 1.60 0.88 1.63 1.16 0.027
v g 0.41 0.31 0.38 1.38 1.72 0.23 0.52 0. 355
8 &5 0.66 0.03 0.00 1.63 1.15 0.04 0.72 0.004
o A TF g 0.56 0.25 0.00 0.16 0.85 0.30 0.76 0.196
49 1.65 1.40 0.00 0.64 1.70 0.00 1.93 | <0.001
I X 0.59 1.14 0.00 2.98 3.24 4.04 2.53 | <0.001
2 s 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0. 280
7L 0.00 0.00 0.00 0.07 0.30 0.00 0.00 0.120
{1 & 0.00 0.20 6.01 4.50 2.68 0.50 459 | <0.001
B Lo YR 0.61 0.74 0.00 0.00 0.00 0.66 0.11 | <0.001
B & 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.102
o 0.06 0.70 0.00 0.00 0.00 0.00 0.05 0.140
7 L B 0.00 0.00 0.00 0.77 0.33 0.00 0.44 0.001
+ e B 0.00 0.00 0.00 0.04 0.00 0.23 0.11 0.379
iE g B 0.13 0.00 0.00 0.00 0.00 0.07 0.00 0.491

X Kruskal-Wallis test > a=0.05
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TML2-5 230111.1 2498668.4 419.8
TMLHSO001 234225.1 2497559.6 267.7
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TMLHSO016 231808.6 2499644.6 692.0
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TMLNHS003 229194.5 2503339.0 827.6
TMLNHS004 229532.1 2502957.0 788.3
TMLNHSO005 229683.6 2502819.4 822.5
TMLNHS006 229017.8 2503248.5 777.5
TMLNHS007 229521.3 2502819.8 821.3
TMLNHS008 229380.8 2502767.5 813.0
TMLNHS009 229418.0 2502904.5 760.4
TMLNHSO010 229119.8 2502935.0 728.7
TMLNHSO011 229434.8 2502473.3 700.6
TMLNHS012 229512.6 2502329.7 694.5
TMLNHS013 229381.7 2502538.8 774.7
TMLNHS014 229590.7 2503660.9 804.3
TMLNHSO015 229422.5 2503022.5 752.5
TMLNHSO016 229460.5 2502924.6 760.4
TMLNHS017 229453.8 2501969.0 636.0
TMLNHSO018 229332.7 2502420.1 707.3
TMLNHS019 229754.2 2503087.5 912.2
TMLNHS020 229493.6 2503446.6 7745
TMLNHS021 229788.8 2503601.4 897.1
TMLNHS022 229883.1 2503568.4 933.3
TMLNHS023 229830.7 2503437.7 983.6
TMLNHS024 229735.0 2503390.1 956.0




aE— ~ (3)

R 2L Bh i BE(m) A #(m) A2 (m)
FLpARETE TMLNHS025 229465.8 2503214.9 762.3
Bra g gn TMLNHS026 | 229053.7 | 2503385.1 | 900.6

TMLNHS027 228950.0 2503457.1 903.0
TMLNHS028 229352.0 2502121.5 653.7
TMLNHS029 229499.1 2501468.9 595.9
TMLNHS030 229299.9 2500772.0 546.1
TMLNHS031 229476.4 2500819.3 584.1
TMLNHS032 229158.6 2503113.2 755.0
TMLNHS033 229017.8 2503248.5 777.5
TMLNHS034 229775.1 2503853.7 840.0
TMLNHS035 229804.6 2503811.4 864.1
TMLNHS036 229863.2 2503800.7 879.8
TMLNHS037 229954.7 2503794.1 904.4
TMLNHS038 230044.0 2503850.0 920.0
TMLNHS039 229684.0 2503723.8 850.0
TMLNHS040 229556.9 2503629.5 829.5
TMLNHS041 229911.7 2504073.0 914.3
TMLNHS042 229719.0 2504270.3 981.1
TMLNHS043 229743.5 2504305.9 982.1
TMLNHS044 229714.3 2504225.0 956.2
TMLNHS045 229682.8 2504160.7 963.3
TMLNHS046 229663.3 2504102.4 963.1
TMLNHS047 229486.4 2504487.9 932.8
TMLNHS048 229346.2 2504458.4 940.6
TMLNHS049 229178.9 2504261.0 934.3
TMLNHS050 229152.5 2504409.2 909.6
TMLNHS051 229463.3 2504571.3 941.2
TMLNHS052 229399.2 2504619.3 1007.1
TMLNHS053 229308.9 2504521.1 947.6
TMLNHS054 229520.0 2504357.6 888.8
FLpARFETE TMLNHS055 229512.3 2504953.5 1005.5
g R | TMLNHS056 229421.1 2505025.8 1026.1
TMLNHS057 229382.1 2505094.3 1061.1
TMLNHS058 229300.2 2505141.8 1088.8
TMLNHS059 229294.2 2505208.4 1100.9
TMLNHS060 229263.6 2505254.7 1126.6
TMLNHS061 229195.8 2505255.5 1190.3
TMLNHS062 229142.0 2505275.2 1210.6
TMLNHS063 229073.3 2505291.1 1240.0
TMLNHS064 228999.0 2505287.3 1278.2
TMLNHS065 229346.3 2505107.6 1088.8
TMLNHS066 228814.2 2505517.7 1423.3




a— ~ (F4)

B HEL Y BE L EE(m) At §E(m) A (m)
Lp RRIET E TMLNHS067 228788.4 2505569.8 1441.8
' ,ﬁ‘ I ]| TMLNHS068 228801.0 2505552.0 1440.0
TMLNHS069 228785.0 2505591.0 1460.0
TMLNHSO070 228759.3 2505659.3 1505.5
TMLNHS071 228500.0 2505908.0 1695.0
TMLNHSO072 228530.0 2505910.0 1690.0
TMLNHS073 228595.2 2505938.5 1705.4
TMLNHSO074 228600.0 2506000.0 1705.0
TMLNHSO075 228582.0 2505915.0 1700.0
TMLNHS076 228416.9 2506236.1 1823.4
TMLNHSO077 228468.9 2506270.3 1814.2
TMLNHS078 228533.8 2506280.3 1795.2
TMLNHSO079 228557.9 2506297.6 1791.6
TMLNHS080 228585.9 2506314.6 1782.1
AL g RET R TMLNHS081 229794.0 2505942.0 1718.0
IR E R S TMLNHS082 229768.0 2505967.0 1711.0
TMLNHS083 229892.0 2506013.0 1690.0
TMLNHS084 229889.0 2505827.0 1693.0
TMLNHS085 230504.7 2504898.0 1572.4
TMLNHS086 230561.0 2505042.0 1580.0
TMLNHS087 230570.0 2505864.0 1585.0
TMLNHS088 230532.0 2505057.0 1550.0
TMLNHS089 230606.4 2504910.5 1595.1
STHS001 229881.0 2510452.0 1860.0
STHS002 229949.3 2510285.5 1800.1
STHSO003 230789.0 2508731.0 1460.0
STHS004 231020.0 2508412.3 1329.2
STHSO005 231205.0 2507961.0 1260.0
STHS006 231213.3 2507564.3 1244.7
STHSO007 231137.2 2507451.9 1213.9
STHS008 230938.8 2507006.1 1170.5
STHS009 231002.0 2506907.0 1180.0
STHS010 231402.0 2506631.0 1060.0
STHSO011 231651.0 2506460.0 1050.0
STHS012 231851.0 2506491.0 1050.0
STHS013 232248.5 2506423.5 1045.2
STHS014 231901.0 2506505.0 1040.0
STHS015 232007.0 2506165.0 1185.0
STHS016 231880.0 2506110.0 1170.0
STHSO017 231605.3 2505993.1 1194.0
STHS018 231720.0 2506020.0 1180.0
STHS019 231843.0 2506042.0 1175.0




Ha— ~ (5)

B HEL Y BE L EE(m) At §E(m) A (m)
XL RET R STHS020 231631.4 2505961.5 1182.6
Fr R R STHS021 231618.0 2505902.0 1185.0

STHS022 231584.0 2506085.0 1180.0
STHS023 231611.0 2506062.0 1180.0
STHS024 231548.0 2506035.0 1180.0
STHS025 231612.0 2505774.0 1230.0
STHS026 231950.0 2506310.0 1110.0
STHS027 232307.0 2506040.0 1140.0
STHS031 231533.4 2505806.2 1195.7
STHS032 232382.5 2506079.3 1137.3
STHSO033 233499.8 2506321.6 939.8
STHS034 233239.3 2506461.5 1037.3
STHS035 233036.8 2506452.3 957.6
STHS036 231484.8 2505593.5 1331.2
STHS037 230795.6 2504680.3 1425.2
STHS038 232302.0 2506471.0 1040.0
STHS039 232227.0 2506470.0 1040.0
STHS040 231154.0 2506352.0 1040.0
STHS041 231721.0 2506462.0 1060.0
STHS042 230775.1 2506590.7 1255.0
STHS043 230901.0 2506510.0 1170.0
STHS044 231150.0 2506382.0 1150.0
STHS045 231042.0 2506352.0 1160.0
STNHS001 231111.0 2505352.0 1450.0
STNHS002 231108.0 2505442.0 1480.0
STNHS003 231182.0 2505412.0 1430.0
STNHS004 231093.5 2505254.6 1501.7
STNHS005 230960.0 2505272.0 1520.0
STNHS006 231330.0 2505472.0 1400.0
STNHSO007 231397.6 2505489.2 1382.4
STNHS008 231401.0 2505547.0 1360.0
STNHS009 231451.0 2505602.0 1330.0
STNHSO010 232000.0 2506751.0 1230.0
STNHSO011 232011.4 2506859.6 1236.3
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