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Figure 1. The locations of sampling plots of five
vegetation types along the Nengkao Cross Mountain
Trail. 1, Mixed pine-hardwood forest (PH); 2, Pine
forest (P); 3, Mixed hemlock-hardwood forest (HH);
4, Mixed hemlock-fir forest (HF); 5, Grassland (G).
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Figure 2. Habitats of five representative sampling
areas along the Nengkao Cross Mountain Trail. A,
mixed pine-hardwood forest (PH); B, pine forest (P);
C, mixed hemlock-hardwood forest (HH); D, mixed
hemlock-fir forest (HF); E, grassland (G).
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Figure 3. Device of a pitfall trap. A, a trap with open
mouth; B, shelter of the trap.
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Figure 4. Histogram of all 159 species of spiders ranked by the number collected in the present study. Among
them, a total of 33 species (ranked 127~159) were represented by only one individual and 25 species (ranked

102~126) were by two individuals.
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Table 1. Spider species richness, abundance and diversity indices (mean + SD) of five types of vegetation

sampled and results of ANOVA tests for diversity indices among vegetation types in the Nengkao Cross

Mountain Trail. Abbreviations for vegetation types: G, grassland; HF, mixed hemlock-fir forest; HH, mixed

hemlock-hardwood forest; P, pine forest; PH, mixed pine-hardwood forest.

Vegetation types Species  Abundance Shannon Index Simpson Index Evenness Index
PH 87 2906 2.64+0.30 0.14+£0.06 0.71 £0.06
p et 79 1906 2.67+0.18 0.12+0.03 0.76 +0.05
HH 71 1954 2.63£0.11 0.11+0.02 0.76 £0.03
HF 36 1085 1.79£0.32 0.31+0.11 0.63+0.11
G 55 1216 2.02+0.39 0.24+0.13 0.68+0.13
Significance level "*? . . N
(ANOVA)
Tukev test P a Note 3’ PH a’ HH a, HF a’ G ab’ PH bc’ HH a’ P ab’ PH ab’
y G° HF" P, HH® G® HF"

Note 1: The Plot 6 of pine forest was destroyed and its data were not included in the present study.

Note 2: *: 0.05< p< 0.01; **:0.01< p< 0.001; ***: p<0.001; NS: nonsignificant

Note 3: Vegetation types with different superscripts mean having significant difference, e.g., a is significantly
larger than b, b is significantly larger than c, but a is not significantly different from ab, b is not
significantly different from ab or bc, and ab is not significantly different from bc.

BI R AAEE S A AT & PR L b I o AR
oo P ko PH R AR o

Table 2. Homogeneity of spider abundance by family between each pair of vegetation types. Abbreviations for

o HH 48i47- ¥ 4R

G ¥k > HF #4:-4 4R A

vegetation types: G, grassland; HF, mixed hemlock-fir forest; HH, mixed hemlock-hardwood forest; P, pine

forest; PH, mixed pine-hardwood forest.

Vegetation types PH P HH HF G
PH
P 1037.70%***
HH 243.99%** 745.48%**
HF 450.17*** 1006.60*** 333.50%**
G 1626.25%** 1037.28*** 1198.06%*** 796.46%**

Chi-square tests, *: 0.05< p<0.01; **:0.01< p< 0.001; ***: p< 0.001; NS: nonsignificant
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Figure 5. Dendrogram of cluster analysis using
Ward’s method estimated from 39 sampling plots in
the Nengkao Cross Mountain Trail shown three main
clusters, the forest group, the grassland group and the
mixed group. Abbreviations for the vegetation type of
each sampling plot: G, grassland; HF, mixed
hemlock-fir forest; HH, mixed hemlock-hardwood
forest; P, pine forest; PH, mixed pine-hardwood
forest.
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Appendix I. Spider taxa and their abundance (adults/juveniles) investigated in the sampling plots of each
vegetation type along the Nengkao Cross Mountain Trail. Abbreviations for vegetation types: G, grassland; HF,
mixed hemlock-fir forest; HH, mixed hemlock-hardwood forest; P, pine forest; PH, mixed pine-hardwood forest.
The ‘Juvenile’ indicates any immature spider that cannot be accurately identified to any species or
morphospecies.

vegetation types

Taxa PH P HH HF G Total
Amaurobiidae
Coelotes sp. A 0/0 0/0 18/5 1/0 4/2 30
Coelotes sp. B 0/0 0/0 0/0 2/0 0/0 2
Iwogumoa ensifer 30/9 61/2 76/23 35/12 41/4 293
Pirencitega sp. A 4/0 11/0 0/0 0/0 0/0 15
Juvenile N 2 6 6 4 5 23
Anapidae
Anapidae A 0/0 0/0 0/1 1/3 0/0 5
Enielkenie acaroides 0/0 12/0 0/0 0/0 0/0 12
Anyphaenidae
Anyphaena wuyi 1/3 1/0 0/0 0/0 0/0 5
Juvenile 2 0 0 0 0 2
Araneidae
Araneidae A 0/2 0/18 0/11 0/0 0/2 33
Araneidae B 0/0 1/0 0/0 0/0 0/1 2
Araneidae C 0/0 27/150 0/0 0/0 0/0 177
Araneidae D 0/5 0/52 0/0 0/1 0/33 91
Araneidae E 0/0 1/0 0/0 0/0 0/0 1
Araneidae F 0/0 0/0 0/1 0/0 0/0 1
Araneidae G 0/0 0/0 0/0 0/1 0/1 2
Araneidae H 0/0 0/0 0/0 0/0 1/0 1
Araneidae [ 0/0 0/0 0/1 0/0 0/0 1
Araneus ejusmodi 02 0/39 0/0 0/0 0/0 41
Araneus pentagrammicus 0/2 0/0 0/0 0/0 0/0 2
Araneus viperifer 0/2 0/1 0/0 0/0 0/0 3
Araniella sp. A 0/0 0/0 0/0 0/0 0/1 1
Cyclosa argenteoalba 0/0 1/0 0/0 0/0 0/0 1
Cyclosa ginnaga 0/6 0/1 1/6 0/0 0/0 14
Cyclosa shinoharai 3/6 0/0 0/0 0/0 0/0 9
Cyclosa sp. A 2/0 0/0 4/0 0/0 0/0 6
Eriophora sp. A 0/10 0/0 0/7 0/5 0/0 22
Lariniaria sp. A 0/0 0/7 0/0 0/0 0/0 7
Neoscona sp. A 11 0/0 1/0 0/0 0/0 3
Pronoides sp. A 1/21 0/13 1/8 0/1 1/12 58
Juvenile 17 39 32 3 13 104
Clubionidae
Anaclubiona tanikawai 1/0 0/0 3/0 0/0 0/0 4
Clubiona asrevida 0/0 2/0 0/0 0/0 0/0 2
Clubiona insulana 0/0 0/0 0/0 0/0 1/0 1
Clubiona kurosawai 0/0 1/0 1/0 0/0 0/0 2
Clubiona taiwanica 3/0 0/0 0/0 1/0 2/0 6
Clubiona yangmingensis 0/0 2/0 0/0 0/0 0/0 2
Juvenile 30 42 3 8 7 90
Corinnidae
Otacilia sp. A 3/3 2/3 1/0 0/0 0/0 12
Otacilia taiwanica 8/2 2/2 7/9 7/4 10/1 52
Utivarachna taiwanica 0/5 0/0 0/0 0/0 0/0 5
Juvenile 1 1 1 0 1 4
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Ctenizidae

Latouchia formosensis

Cybaeidae
Cybaeus sp. A

Dictynidae
Cicurina sp. A
Dictyna sp. A
Dictynidae A
Dictynidae B
Dictynidae C
Juvenile

Gnaphosidae

Gnaphosa kompirensis

Gnaphosidae A
Zelotes asiaticus
Zelotes nishikawai
Zelotes sp. A
Juvenile
Hahniidae
Hahnia corticicola
Hahnia sp. A
Hahnia sp. B
Hahniidae A
Juvenile
Hexathelidae
Macrothele sp. A
Leptonetidae
Leptoneta sp. A
Leptoneta sp. B
Juvenile
Linyphiidae
Erigone prominens

Himalaphantes azumiensis
Lepthyphantes sp. A

Linyphiidae A
Linyphiidae B
Linyphiidae C
Linyphiidae D
Linyphiidae E
Linyphiidae F
Linyphiidae G
Linyphiidae H
Linyphiidae I
Linyphiidae J
Linyphiidae K
Linyphiidae L
Linyphiidae M
Linyphiidae N
Linyphiidae O
Linyphiidae P
Linyphiidae Q
Linyphiidae R
Linyphiidae S
Linyphiidae T
Linyphiidae U
Linyphiidae V
Linyphiidae W
Linyphiidae X
Linyphiidae Y
Linyphiidae Z

1/0

171

7/0
2/2
0/0
0/0
0/0
0

0/0
0/0
0/0
0/0
1/0
0

0/0
2/0
0/0
0/0
0

0/2

3/0
0/0
1

0/0
0/18
529
192/0
15/1
2/0
8/0
0/0
0/0
1/0
0/0
0/0
0/0
0/0
138/677
5/0
0/0
0/0
0/0
2/0
6/0
0/0
0/0
0/0
0/0
8/0
0/0
0/0
0/0
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0/0 0/0
0/0 0/0
1/0 11/0
0/0 2/0
0/0 1/0
0/0 0/0
0/0 0/0
0 0
0/2 0/0
0/0 0/0
15/5 0/0
2/0 0/0
0/0 0/0
2 0
2/0 0/0
3/0 1/0
0/0 0/0
1/0 0/0
0 0
0/0 0/0
0/0 0/0
2/0 0/0
1 0
1/0 0/0
0/2 4/7
0/1 0/3
36/0 212/0
0/0 8/0
0/0 10/0
39/0 14/1
2/0 0/0
4/0 0/0
0/0 1/0
0/0 1/0
0/0 5/0
0/0 0/0
0/0 171
0/1 54/290
0/0 0/0
65/71 0/3
0/0 3/19
0/0 1/2
1/0 0/0
1/0 2/0
0/0 4/0
0/0 1/0
1/0 0/0
0/0 2/5
0/0 0/0
0/0 1/0
0/0 1/0
1/0 0/0
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0/0

0/0

0/0

3/0
1

0/0
0/0
0/0
0/0
0/0
0

0/0

0/0

2/0

0/0
1

0/0

24/3
0/0
1

0/0
2/27
0/1
95/0
0/0
0/0
29/0
0/0
0/0
0/0
0/0
2/0
1/0
0/0
61/489
0/0
5/8
0/0
1/5
0/0
0/0
3/0
0/0
1/0
0/0
0/0
0/0
0/0
0/0

0/0

0/0

3/0
0/0
0/0
1/0
0/0
0

0/0
1/0
2/0
0/0
0/0
0

0/0
9/0
33/0
0/0
1

0/0
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0/0
0

0/0
5/16
0/2
80/2
0/0
1/0
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0/0
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Linyphiidae AA
Linyphiidae AB
Linyphiidae AC
Linyphiidae AD
Linyphiidae AE
Neriene radiata
Neriene sp. A
Turinyphia yunohamensis
Juvenile
Lycosidae
Pardosa laura
Pirata clercki
Mimetidae
Erosp. A
Mysmenidae
Mysmenidae A
Mysmenidae B
Mysmenidae C
Nesticidae
Nesticidae A
Nesticidae B
Oonopidae
Ischnothyreus sp. A
Oonopidae A
Oonopidae B
Juvenile
Philodromidae
Philodromus sp. A
Pholcidae
Pholcidae A
Salticidae
Euophrys kataokai
Myrmarachne sp. A
Salticidae A
Salticidae B
Yaginumaella sp. A
Yaginumaella striatipes
Juvenile
Sparassidae
Pseudopoda sp. A
Tetragnathidae
Diphya taiwanica
Leucauge sp. A
Leucauge subblanda
Menosira ornata
Mesida gemmea
Meta sp. A
Metleucauge davidi
Okileucauge sp. A
Tetragnatha sp. A
Tetragnatha sp. B
Juvenile
Theridiidae
Chrysso nigra
Chrysso viridiventris
Episinus punctisparsus
Episinus yoshidai
Moneta spinigera
Phoroncidia alishanensis
Phoroncidia ryukyuensis

0/0
0/0
0/0
0/0
0/0
0/0
14/50
35/228
76

1/0
0/0
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Phycosoma japonicum 10/5 0/0 0/0 0/0 0/0 15
Phycosoma mustelinum 2/28 4/15 1/0 3/17 0/2 72
Rhomphaea sp. A 0/1 0/0 0/0 0/0 0/0 1
Takayus sp. A 0/2 7/35 0/4 0/0 11 50
Theridiidae A 2/117 1/7 1/16 0/0 0/0 144
Theridiidae B 3/24 0/1 1/13 0/0 0/1 43
Theridiidae C 0/68 0/8 0/26 0/3 0/3 108
Theridiidae D 0/0 1/24 0/0 0/0 0/0 25
Theridiidae E 8/3 0/0 0/0 0/0 1/0 12
Theridiidae F 2/5 0/0 0/5 0/0 0/1 13
Theridiidae G 0/4 0/0 0/4 0/5 0/6 19
Theridiidae H 0/1 3/0 0/0 0/0 0/0 4
Theridiidae I 0/0 0/0 1/0 0/0 0/0 1
Theridiidae J 0/0 0/0 0/0 0/0 2/0 2
Theridiidae K 1/0 0/0 0/0 0/0 0/0 1
Theridiidae L 1/0 0/0 0/0 0/0 0/0 1
Theridiidae M 0/0 0/4 0/1 0/0 0/0 5
Juvenile 15 25 45 12 8 105
Thomisidae
Diaea subdola 0/29 1/26 0/13 0/0 0/8 77
Ebelingia sp. A 0/0 0/0 0/1 0/0 0/1 2
Lysiteles silvanus 20/85 0/3 2/10 0/0 0/0 120
Lysiteles sp. A 2/0 0/0 0/0 0/0 0/0 2
Thomisidae A 0/0 0/0 0/0 0/0 0/1 1
Thomisidae B 0/0 0/0 0/0 0/0 0/2 2
Xysticus chui 0/1 4/13 0/0 0/0 11/5 34
Juvenile 3 8 3 1 8 23
Uloboridae
Hyptiotes affinis 1/4 0/0 1/8 0/0 0/0 14
Miagrammopes sp. A 0/5 0/0 0/0 0/0 0/0 5
Octonoba sp. A 0/0 0/1 0/0 0/0 0/0 1
Zodariidae
Mallinella sp. A 8/0 3/0 0/0 0/0 0/0 11
Mallinella sp. B 0/0 5/0 0/0 0/0 0/0
Juvenile 0 1 0 0 0 1
Unidentified Family
Juvenile 0 1 0 0 0 1
TOTAL adult 673 492 606 289 787 2847
TOTAL juvenile 2233 1502 1348 796 429 6308
TOTAL 2906 1994 1954 1085 1216 9155
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ABSTRACT

The Nengkao Cross Mountain Trail (NCMT) is a part of the high mountain hiking trail
system of Taiwan that connects Hualien and Nantou Counties by crossing the Central Mountain
Range at elevation ranged about 1600-2900 m above the sea level. The environment along the
NCMT includes many sorts of vegetation types that provide a chance for us to study the spider
biodiversity among different types of vegetation.

We chose five different vegetation types along the NCMT for sampling, including the
mixed pine-hardwood forest (PH), pine forest (P), mixed hemlock-hardwood forest (HH),
mixed hemlock-fir forest (HF), and grassland (G). Eight 5x5 m sampling plots in each
vegetation type were settled, and both the pitfall trap and sweeping net methods were used for
sampling spiders from March 2010 to March 2011 (except for July 2010 and February 2011)
once per month. A total of 9155 spiders belonging to159 species in 28 families were caught,
including 2847 adults and 6308 juveniles. Among them, 6565 spiders belonging to 112 species
were captured by sweeping, and 2590 spiders belonging to 65 species were captured by pitfall
traps. The structure of spider communities was significantly different among vegetation types.
The Shannon index of P, PH and HH are significantly higher than those of G and HF. Contrarily,
the Simpson index of HF is significantly higher than those of PH, P and HH. The Evenness
index of HH is significantly higher than that of HF. The result of cluster analysis by using the
pair-wised Euclidean distance shows that all the sampling plots can be divided into three main
clusters, i.e., the forest, grassland and mixed groups. Plots of the same cluster always share a
similar environment and the spider composition. Results of the present study can be used for
further environmental monitoring in the higher mountains of Taiwan.
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