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Species diversity, functional group structure, and influencing factors of spider
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Abstract; Habitat fragmentation has important effects on the spider community; however, the few research studies in this
area are mostly comparative studies between different forest types. In this study, we sampled spiders using Winkler traps six
times from 2010 to 2011 (in three seasons, spring, summer, and autumn) on 16 land-bridge islands in the Thousand
Island Lake, East China. We analyzed the species abundance, diversity, and seasonal dynamics and compared the
differences between functional groups. Furthermore, one-way analysis of variance was used to analyze the effects of island

area on different spider functional groups. The results showed that 3503 spider individuals were collected, including 1438,
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which were identifiable adults belonging to 30 families and 82 species. Among the identifiable individuals, Spermophora sp.
1, Clubionidae sp. 2, Ctenizidae sp. 2, and Thomisidae sp. 3 accounted for 7.37%, 6.61%, 5.84% , and 5.29% , and
Ctenizidae sp. 2 were sampled on all 16 islands. The Shannon-Wiener index revealed that the difference in the spider
diversity between the various seasons was significant (P < 0.05). Spiders showed the highest diversity in autumn compared
with that in spring and summer. For the functional group structure, the abundance of Ambush predators was the highest,
followed by that of Cursorial hunters was, and that of Orb weavers was the lowest. There was a significant difference in
individuals between the Burrowing spiders and other functional groups (P < 0.05). The individual Cursorial hunters and
Ambush predators were significantly higher than those of Sheet-line and Orb weavers were (P < 0.05). The individuals in
the functional group showed significant differences between the small and large islands. The diversity of Ambush predators
on small islands was significantly higher than that on the large islands was. The proportion of Sheet-line weavers and
Ambush predators on the small islands was significantly lower than that on the large islands was; the proportion of Cursorial
hunters on small islands was significantly higher than that on large islands; but for Orb weavers and Burrowing spiders,
there was no significant difference between the small and large islands. In conclusion, spider diversity showed seasonal

dynamics and, to a certain extent, the habitat fragmentation affected the distribution of different spider functional groups.

Key Words: habitat fragmentation; land-bridge island; spider; functional group; island area
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Fig.1 Distribution of study islands in the Thousand Island Lake region
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Table 1 Geographical parameters of study islands in Thousand-Island Lake region
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.!%lll'—ij(/l\ .%[h'—iéﬁ% 105m E?‘Fﬁﬁ " Distance to the nearest #ﬁﬁ
Size of island No. of island Area at 105 m a. s. 1. /hm® . Plot number
mainland/m

/Ny Small island 160 0.14 387.1 10

(Tf<1 hm?) 159 0.19 398.18 10
173 0.25 1442.86 10
174 0.39 1756.01 10
169 0.42 1056.16 10
114 0.46 189.55 10
115 0.62 34.13 15
172 0.69 34.01 15
158 0.84 690.03 15
175 0.86 1664.07 15
1113 0.99 110.19 15

K% Large island 164 1.31 770.51 20

(TAL>1 hm?) 163 1.33 391.26 20
B7 27.49 949.7 25
B6 47.98 487.63 25
JSD 1153.88 861 30
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Table 2« diversity of spiders on different islands

PSS Shannon 454L  Simpson FEEL  Pielou 4L e s Shannon %% Simpson %X Pielou 5%
Plot No. Shannon index  Simpson index  Pielou index Plot No. Shannon index  Simpson index Pielou index

160 2.77 0.89 0.70 158 350" 0.96 " 0.75
159 3.04 0.94 0.71 175 3.47 0.96"" 0.72
173 3.03 0.94 0.75 113 3.02 0.94 0.76**
174 2.84 0.93 0.64 I64 3.21 0.95 0.70
169 3.11 0.94 0.73 163 3.19 0.92 0.62
14 252" 0.88" 0.62 B7 3.33 0.95 0.71
115 2.92 0.93 0.72 B6 3.06 0.92 0.60"
172 2.95 0.93 0.68 JSD 3.10 0.94 0.69

* RIS+ + RFRA
2.4 BISRMIRR ZAEPERS R 9T A
TE 6 YWWHURE R (3% 3) , Hirb 2010 4F K 2 Irgfifs (9 1k 22 S5 fre /0, 2010 4R K2 BT 3145 A Mk 19 2 iR 22,
N [R5 B SR I A PR BRI A 5 5 (RS AE 3 22 5
£3 THRSHBUBMMEEERSEST

Table 3 Species richness and quantity distribution of spiders in different islands of Thousand-Island Lake

2010 2011
v % Spring B Summer Fk Autumn % Spring K Summer # Autumn
R P L T R T R
Species  pndance P Abundance P Abundance P Abundance P9 Abundance P Abundance
richness richness richness richness richness richness
160 10 15 1 1 1 1 3 5 9 19 6 1
159 1 15 0 0 4 4 9 16 10 25 10 14
173 5 6 0 0 14 23 3 3 12 14 5 10
174 5 14 0 0 12 30 9 14 7 10 8 15
169 8 13 5 7 1 12 3 3 13 18 1 16
114 0 0 0 0 12 39 6 9 4 4 6 7
115 0 0 0 0 13 27 1 1 15 19 8 9
172 6 10 0 0 13 24 1 1 13 20 13 19
158 17 29 13 15 8 9 5 6 18 24 15 24
175 10 12 0 0 28 60 5 5 12 26 13 19
1113 3 4 0 0 17 24 0 0 4 8 12 16
164 12 14 3 4 21 49 5 6 6 7 13 21
163 13 15 7 7 11 25 10 13 15 31 27 82
B7 6 7 7 7 19 35 12 15 16 28 1 16
B6 12 14 10 2 12 17 10 24 18 61 1 23
18D 4 4 0 0 21 47 3 3 15 24 10 13

T B 16 A~ S U HE 5 (R kPR F 5 ARt (1 5) |, Shannon T8 EUE R FE S H RN 2R B3 (P<0.05) , B E SN 2R B (P<0.05) ; Simpson 18405
Pielou $84U7E A A1 ZEFE 0] 24 7 1 0 3%
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Attached table Species composition and abundance of spiders

F1%% Species name REE Hh B 5 2 AR 2
Total abundance ~ Number of islands presented Relative abundance /%
i3l B} Agelenidae Agelenidae sp. 1 8 6 0.56
LRk A} Anyphaonidae Anyphaonidae sp. 1 41 12 2.85
Anyphaonidae sp. 2 9 6 0.63
FEl ik A} Araneidae Araneidae sp. 1 2 1 0.14
Araneidae sp. 2 7 4 0.49
Araneidae sp. 3 1 1 0.07
Huwk Bl Atypidae Atypus sp. 1 9 4 0.63
Atypus sp. 2 7 5 0.49
B H AL Clubionidae Clubionidae sp. 1 50 15 3.48
Clubionidae sp. 2 95 14 6.61
Mi WAL Crenidae Ctenidae sp. 1 37 13 2.57
IR Crenizidae Ctenizidae sp. 1 57 14 3.96
Ctenizidae sp. 2 84 16 5.84
Ctenizida sp. 3 34 12 2.36
Ctenizidae sp. 4 31 10 2.16
L AL Dictynidae Dictynidae sp. 1 5 2 0.35
Dictynidae sp. 2 1 1 0.07
Dictynidae sp. 3 1 1 0.07
- AL Gnaphosidae Gnaphosidae sp. 1 21 8 1.46
Gnaphosidae sp. 2 26 13 1.81
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F1% Species name B L'HEDE.I‘I"J 5% ‘ AHXT 2
Total abundance Number of islands presented Relative abundance /%
Gnaphosidae sp. 3 35 10 2.43
Gnaphosidae sp. 4 12 6 0.83
Al Hahniidae Hahniidae sp. 1 53 12 3.69
Hahniidae sp. 2 5 4 0.35
R} Liphistiidae Heptathela sp. 1 4 3 0.28
Heptathela sp. 2 29 11 2.02
F3EAL Leptonetidae Leptoneta sp. 1 1 1 0.07
Leptoneta sp. 2 1 1 0.07
Leptoneta sp. 3 1 1 0.07
Leptoneta sp. 4 2 1 0.14
MLKAL Linyphiidae Linyphiidae sp. 1 7 3 0.49
Linyphiidae sp. 2 3 2 0.21
S5k A} Liocranidae Liocranidae sp. 1 9 7 0.63
Liocranidae sp. 2 10 4 0.7
MRIEFL Lycosidae Lycosidae sp. 1 7 5 0.49
Kk JE Macrothele Macrothele sp. 1 1 1 0.07
YRIEZ %L Oonopidae Oonopidae sp. 1 4 4 0.28
Oonopidae sp. 2 3 3 0.21
Oonopidae sp. 3 12 6 0.83
Oonopidae sp. 4 10 5 0.7
Oonopidae sp. 5 19 11 1.32
Wk RL Oxyopidae Oxyopidae sp. 1 1 1 0.07
I IKF} Philodromidae Philodromidae sp. 1 37 12 2.57
Philodromidae sp. 2 5 4 0.35
Philodromidae sp. 3 12 6 0.83
Philodromidae sp. 4 33 13 2.29
Philodromidae sp. 5 8 5 0.56
Philodromidae sp. 6 52 15 3.62
14 3 8k AR} Pholcidae Pholcidae sp. 1 1 1 0.07
Pholcidae sp. 2 3 3 0.21
YRRl Pisauridae Pisauridae sp. 1 2 2 0.14
BkRl Salticidae Salticidae sp. 1 50 15 3.48
Salticidae sp. 2 8 6 0.56
Salticidae sp. 3 5 4 0.35
Salticidae sp. 4 36 13 2.5
Salticidae sp. 5 1 1 0.07
F AR Segestriidae Segestriidae sp. 1 2 2 0.14
Segestriidae sp. 2 2 2 0.14
[Fi %k B} Sparassidae Sparassidae sp. 1 9 5 0.63
Sparassidae sp. 2 11 9 0.76
Sparassidae sp. 3 29 14 2.02
Sparassidae sp. 4 1 1 0.07
Sparassidae sp. 5 12 3 0.83
Sparassidae sp. 6 30 14 2.09
Sparassidae sp. 7 6 4 0.42
7S HR 1 R k)& Spermophora Spermophora sp. 1 106 14 7.37
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H15 Specios mame e A0 2 A
Total abundance Number of islands presented Relative abundance /%

Spermophora sp. 2 4 4 0.28
Spermophora sp. 3 64 12 4.45
Spermophora sp. 4 4 2 0.28
Spermophora sp. 5 18 7 1.25
Spermophora sp. 6 1 1 0.07

BRIKIRAL Theridiosomatidae Theridiosomatidae sp. 1 2 2 0.14

IRl Thomisidae Thomisidae sp. 1 30 12 2.09
Thomisidae sp. 2 2 2 0.14
Thomisidae sp. 3 76 12 5.29
Thomisidae sp. 4 1 1 0.07
Thomisidae sp. 5 1 1 0.07
Thomisidae sp. 6 1 1 0.07

PP 7 Wk B Zodariidae Zodariidae sp. 1 1 1 0.07
Zodariidae sp. 2 1 1 0.07

kBl Zoridae Zoridae sp. 1 15 8 1.04

BRE} Zoropsidae Zoropsidae sp. 1 1 1 0.07
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