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Abstract Mentougou District which is located in the West Mountains of Beijing is the main quarrying area to satisfy the
big demands of urban construction in Beijing. Quarrying has altered the landscape of Beijing West Mountains and resulted
in the habitat degradation dramatically. Soil animals as the important part of the Earth’s biological diversity play vital roles
in decomposition soil-plant ecosystem restoration and even as indicators for ecological restorations. In order to study on
the community diversity of ground dwelling soil animals in abandoned quarry areas one transect with pitfall traps was set up

in an abandoned quarry in Mentougou during March to April of 2006. The transect was across the quarry down side which
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was under natural restoration within 10 years and then up to the surrounding area upper side where was planted with
Platycladus ortentalis in the natural shrubwood. 2 604 individuals 112 unknown of soil animals were collected from 157
pitfalls which belonged to 4 classes 16 orders and 1 suborders and 47 families. Among the macro ground dwelling soil
animals the most common groups were cicadellidae 22.45% and Formicidae 47.71%  then were common groups
such as Tenebrionidae Mycetophagidae Scaphidiidae Lathridiidae Cicadidae Thripidae Armadillidiidae and Araneae.
The most common meso and micro ground dwelling soil animals were Isotomidae 23.27%  Entomobryidae 35.22%
and Oribatida 41.01% . Phytophage was the most common guild 41.51%  then was predators 28.30% and
Omnivores 18.87% . Fungivorous forms 1.89% and Cadavericoles 1.89% were the rarest guilds.

The result by Spearman ranks correlation stated that the difference of individual numbers of ground dwelling soil
animals between down side and upper side was very significant r, =0.446 p <0.01 . In the down side the individual
number and group richness were increasing from March 31 to April 21 and the group diversity and evenness were increasing
from March 26 to April 21 while the group diversity and evenness in upper side were decreasing. The difference of group
richness and group diversity between the down side and the upper side were significant p <0.05 . The analysis by No-
metric MDS  Non-matric Multidimentional Scaling stated that the distribution of individual number groups and guilds

related to the situation of restoration soil nutrient and vegetation.

Key Words soil animal community structure reforestation natural restoration Non-matric Multidimentional Scaling
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Table 1 The number and date of collecting sample
Pitfall collected Pittall
Time Weather No. a % Note
number Percent
Down Upper Sub.
14 C
2006-03-26 .
Mar. 26 2006 Tem[?craturc 14 °C and sand 1 13 15 28 38 73.68
by wind
5~20C 2~3 1
2006-03-31
IV? 313 23006 Temperature 5 ~20 C 2 14 13 27 40 67.50 Each  side added 1
ar Souther 4 ~6m/s pitfall trap
5~18C 2~3
2006-04-
006-04-07 Temperature 5 ~ 18 C Souther 3 17 10 27 40 67.50
Apr.7 2006
4~6 m/s
3
2006-04-14 5~15<C 1
4 12 7 19 44 43.18
Apr. 14 2006 Temperature 5 ~ 15 C Added 3 at upper side and
1 at upper side
2006-04-21 11-20 °C 5 11 14 25 44 56.82
Apr.21 2006 Temperature 11 ~20 C
2006-04-27 9~18C 26
6 19 13 31 44 70.45
Apr. 27 2006 Shower Temperature 9 ~ 18 C Raining at night Apr. 26
Total 6 86 71 157 250 62.80
1.3
10% 1% ~10%
0.1% ~1% 0.1%
- Shanon-Wiener index  Pielous
S 2
. . , , n,
Simpson index H =- % plop, Js = H/InS C = 2 (N’)
i=1
Spearman Kruskal-Wallis

4

Non-matric Multidimentional Scaling No-metric MDS
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SPSS11.0 "
2.1
157 2604 112 16 47
44
89. 80% 5 10.20% 2
22.45% 47.71% 8
1.51% 2.06% 2.12% 2.42 % 2.77% 3.48% 4.01%
4.60% 3
23.27% 35.22% 41.01% 2
7
41.51% 3.77% 1.89% 28.30% 3.77% 18.87% 1.89%
33.17 101.07 29.55 100. 39 Spearman
r =0.446 p<0.01
6
2
Table 2 Structure of Ground-dwelling soil animal at abandoned quarry area in Mentougou
Group Size Down  Upside Pre. Dre. Guild
1 Arachnida Araneae Macro 36 42 4.60 = Pr
2 Acariformes Oribatida Meso/micro 134 192 41.01 # = (0]
3 Malacostraca Isopoda Armadillidiidae Macro 10 16 1.53 = S
4 Chilopoda L Scutigelidae Macro 3 2 0.29 Pr
Scutigeromorpha
5 Scolopendridae Macro 1 0.06 Pr
Scolopendromorpha
6 Insecta Collembola Isotomidae Meso/micro 144 41 23.27 % (0]
7 Entomobryidae Meso/micro 175 105 35.22 % % (0]
8 Blattaria Blattidae Macro 1 0.06 (0]
9 Orthoptera Wi Tettigoniidae Macro 1 5 0.35 Ph/Pr
10 Gryllidae Macro 1 0.06 Ph
11 Gomphomastacidae Macro 1 0.06 Ph
12 Oedipodidae Macro 1 2 0.18 Ph
13 Arcypteridae Macro 3 0.18 Ph
14 Tetrigidae Macro 2 14 0.94 Ph
15 Psocoptera Amphipsocidae Meso/micro 2 0.25 (0]
16 Psyllipsocidae Meso/micro 1 1 0.25 (0]
17 Thysanoptera Thripidae Macro 37 31 4.01 = Ph
18 Hemiptera Pyrrhocoridae Macro 1 0.06 Ph
19 Lygaeidae Macro 3 0.18 Ph/Pr
20 Enicocephalidae Macro 2 1 0.18 Pr
21 Pentatomidae Macro 1 3 0.24 Ph/Pr
22 Tingidae Macro 2 0.12 Ph
23 Cydnidae Macro 1 0.06 Ph
24 Anthocoroidae Macro 1 3 0.24 Pr
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Group Size Down  Upside Pre. Dre. Guild
25 Aphididae Macro 4 3 0.41 Ph
Homoptera larva
26 Cicadellidae Macro 294 87 22.45"" Ph
27 Cercopidae Macro 1 4 0.29 Ph
28 Cicadidae Macro 24 23 2.77" Ph
29 Coleoptera Staphylinidae Macro 2 0.12 Pr
30 Anobiidae Macro 1 0.06 [0)
31 Lathridiidae Macro 22 13 2.06" F
32 Endomychidae Macro 1 1 0.12 Pr
33 Coccinellidae Macro 2 0.12 Pr
34 Silphidae Macro 2 4 0.35 Ca
35 Silvanidae Macro 1 0.06 Pr
36 Scydmaenidae Macro 3 0.18 Pr
37 Cucujidae Macro 3 2 0.29 Pr
38 Anthribidae Macro 1 0.06 Ph
39 Scaphidiidae Macro 30 29 3.48* D
40 Geotrupidae Macro 1 0.06 (0]
41 Elateridae Macro 3 4 0.41 Ph
42 Dermestidae Macro 1 1 0.12 Ph/Pr
43 Mycetophagidae Macro 24 17 2.42* D
44 Tenebrionidae Macro 22 14 2.12° S
45 Nitidulidae Macro 4 1 0.29 [0)
46 . Geometridae Macro 4 2 0.35 Ph
Lepidoptera larva
47 Nymphalidae Macro 1 0.06 Ph
48 Arctiidae Macro 1 0.06 Ph
49 Hymenoptera Formicidae Macro 357 456 47.91"" (0]
total individual Macro 899 798
Meso/micro 456 339
group Macro 33 37
Meso/micro 5 4
Ph Phytophage D Debris-feeder’ s F Fungivorous forms Pr Predators S Saprozoic O Omnivores
Ca Cadavericoles Degr. Degree Fre Frequence Gui. Guild
3
Table 3 Means of soil animal individuals group richness diversity and evenness in abandoned quarry
Time Individual Group richness Diversity Evenness Significantly
3-26 17.17 £3.90* 0.49 +£0.47* 1.10 0. 13 0.72 +0. 06" Individual X*> =4.84 « >0.05
Down 3-31 13.75 £2.52™ 5.17 £0.59% 1.20 +0. 14bede 0.77 +0.06" Group X> =6.16 a>0.05
side 4-07 16.75 +3.40° 5.94 +£0.44 1.42 +0.06" 0.83 +0.03° Diversity X> =7.94 4 >0.05
4-14 19.64 £3.51% 6.45 £0.87% 1.44 £0.16" 0.81 =0.06" Evenness X* =3.77 a>0.05
4-21 20.56 +7.46° 6.44 £0.91 1.50 £0.15° 0.84 +£0.05°
4-27 12.53 £1.99" 5.06 +0.50" 1.29 +0.11" 0.81 +0.06
3-26 22.21 +5.27* 6.10 £0. 71" 1.63 £0.10" 0.88 +0.03"" Individual X* =12.69 a <0.05
Upper 3-31 9.67 £2.35%4 5.08 £0.81" 1.35+0.18% 0.83 +0.08"* Group X* =18.90 @ <0.01
side 4-07 17.67 £5.45¢ 5.44 +0.69° 1.29 £0.19% 0.82 +£0.09¢ Diversity X*> =14.86 a <0.01
4-14 26.67 +9.61" 7.17 £1.01% 1.44 £0.20" 0.74 +0.08¢ Evenness X* =7.78 4 >0.05
4-21 9.69 £2.20™" 3.54 £0.51 0.93 £0. 13 0.73 +0.07°
4-27 15.17 £2.98" 5.83£0.72" 1.41 £0.14 0.82 +0.04
* a=0.05 The means with different superscripts are significantly different @ =0.05
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