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Abstract; Backfilling with guest soil and planting herbs in the coal mining areas of the alpine mountain can improve the
environment rapidly, which strongly affect the diversity and ecological function of ground arthropods. The response of ground
arthropods to coal mine restoration will also vary with the changes of altitude and grazing disturbance intensity. We
systematically investigated the assemblage and quantity of ground arthropods in coal mine restoration areas and control areas
of Xiyinghe and Dongdahe nature conservation station using pitfall traps, analyzed the response pattern of ground arthropod
community and the key groups to the coal mine restoration, and determined the main factors affecting the diversity of ground
arthropods. The key results were as follows. Coal mine restoration reduced the difference of ground arthropod communities
between the restoration areas and control areas, but the community composition of ground arthropods differed between the
restoration areas and control areas and showed obviously regional variations. The restoration of coal mine significantly
increased the activity density of ground arthropod community in Xiyinghe, while the activity density of ground arthropod
community in Dongdahe slightly decreased. The changes of groups richness, diversity index and evenness index of ground
arthropod community in the two nature conservation stations were both opposite to the activity density. The response patterns
of the dominant groups to the restoration of coal mining areas were different and showed obviously regional variations. Coal
mine restoration significantly increased the activity density of Gnaphosidae, Erigoninae and Staphylinidae, but significantly
decreased the activity density of Sclerosomatidae and Curculionidae in Xiyinghe. Coal mine restoration significantly
increased the activity density of Carabidae, but decreased the activity density of Formicidae and Lycosidae in Dongdahe.
Furthermore, pRDA showed that altitude elevation and total nitrogen accounted for 20.8% of the variation in ground
arthropod community at coal mine restoration areas and control areas of Xiyinghe; herb aboveground biomass and altitude
elevation accounted for 24.3% of the variation in ground arthropod community at coal mine restoration areas and control
areas of Dongdahe. In conclusion, the changes of vegetation and soil environment caused by artificial covering and
vegetation construction in alpine mountain areas strongly affected the diversity of ground arthropod community, and there
were obviously regional differences in the response of ground arthropod community to coal mine restoration. The diversity of

ground arthropod community can indicate and evaluate the effects of coal mine restoration.

Key Words: Qilian Mountain National Park; coal mining areas; ecological restoration; ground arthropod diversity;
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Table 1 Number of individuals and relative abundance of ground arthropods at coal mine restoration and adjacent habitats of the Xiyinghe and

Dongdahe nature conservation station in Qilian Mountain National Park.

Sep PYERRS S Xiyinghe Reserve RIS 5, Dongdahe Reserve
Groups BE X Restorations X BRIX. Controls BE X Restorations %R X Controls
NI RA NI RA NI RA NI RA
T AR Lithobiidae 0 0.0 1 0.1 11 1.1 5 0.5
WhEERL Scutigeridae 1 0.1 2 0.2 0 0.0 0 0.0
AT WA} Sclerosomatidae 21 1.8 82 9.0 0 0.0 0 0.0
K HH LA Phalangudae 0 0.0 0 0.0 29 3.0 3 0.3
B HAL Clubionidae 1 0.1 1 0.1 0 0.0 1 0.1
IR EAL Gnaphosidae 47 4.1 17 1.9 8 0.8 1 0.1
TREER} Lycosidae 43 3.8 35 3.9 128 13.4 206 19.7
BRIEF} Theridiidae 3 0.3 1 0.1 4 0.4 0 0.0
WA} Thomisidae 5 0.4 20 2.2 2 0.2 1 0.1
BRIk A} Salticidae 3 0.3 0 0.0 1 0.1 0 0.0
ik R} Erigoninae 33 2.9 6 0.7 16 1.7 15 1.4
SRR} Trombidiidae 0 0.0 18 2.0 0 0.0 0 0.0
W H B Oniscidae 2 0.2 9 1.0 0 0.0 0 0.0
AR Machilidae 0 0.0 3 0.3 0 0.0 0 0.0
[ IEAL Arcypteridae 147 12.8 123 13.6 44 4.6 67 6.4
KR} Lysaeidae 1 0.1 1 0.1 4 0.4 2 0.2
1%F] Pentatomidae 7 0.6 0 0.0 22 2.3 2 0.2
5 R Reduviidae 7 0.6 0 0.0 4 0.4 6 0.6
FEH Bl Cicindelidae 2 0.2 1 0.1 1 0.1 0 0.0
A H B} Carabidae 92 8.0 61 6.7 377 39.4 161 15.4
FHA} Coccinellidae 3 0.3 2 0.2 0 0.0 0 0.0
fe# B R} Staphylinidae 44 3.8 13 1.4 81 8.5 52 5.0
& FRL Histeridae 2 0.2 3 0.3 0 0.0 1 0.1
% HEL Curculionidae 1 0.1 17 1.9 11 1.1 14 1.3
HF R} Chrysomelidae 1 0.1 6 0.7 0 0.0 0 0.0
14 faEk Cetoniidae 1 0.1 0 0.0 0 0.0 0 0.0
KAF} Cerambycidae 1 0.1 0 0.0 0 0.0 1 0.1
SEF L Meloidae 2 0.2 0 0.0 0 0.0 0 0.0
4T Fl Scarabaeidae 0 0.0 0 0.0 1 0.1 7 0.7
U B} Tenebrionidae 10 0.9 4 0.4 4 0.4 18 1.7
ZEHIR} Silphidae 0 0.0 0 0.0 6 0.6 5 0.5
IE 4Bl Aphodiidae 0 0.0 0 0.0 0 0.0 7 0.7
FLHEL Byrrhidae 0 0.0 1 0.1 1 0.1 1 0.1
BRI HIRL Leiodidae 1 0.1 1 0.1 3 0.3 1 0.1
Rl Formicidae 635 55.5 465 51.3 188 19.6 453 43.3

NI MA%L Number of individuals, RA A%} Z E Relative abundance (%)
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Fig.1 Observed number of families on ground arthropods based on species accumulation curves at coal mine restoration and adjacent

habitats of the Xiyinghe and Dongdahe nature conservation station in Qilian Mountain National Park
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Fig.2 NMDS plots indicating 2-dimensional distances of ground arthropod community at coal mine restoration and adjacent habitats of the
Xiyinghe and Dongdahe nature conservation station in Qilian Mountain National Park
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Table 2 The results of two-way ANOVA analysis of nature conservation stations and restorations effected on the variance of the community

structure of ground arthropods and the activity density of dominant groups in Qilian Mountain National Park

g C=p s LI B 5 Ab B
Reserves Restorations ReservesXRestorations
Fi 36 P Fi 36 P Fi 36 P
FEVELEF) Community structure
WHFNHE Activity density 0.209 0.651 0.627 0.434 2.906 0.098
HKBEEESE Group richness 2.888 0.099 0.473 0.497 1.193 0.283
ZFEPEFSSL Diversity index 1.672 0.205 0.247 0.622 0.582 0.451
551 840 Evenness index 6.688 0.014 1.736 0.197 2.002 0.167
FZIHE Dominant groups
A H Wk AL Sclerosomatidae 20.28 <0.001 4.67 0.039 4.67 0.039
R IEFL Gnaphosidae 65.04 <0.001 24.46 <0.001 6.30 0.018
FRIER] Lycosidae 42.98 <0.001 1.17 0.288 3.61 0.067
% F AL Erigoninae 0.43 0.519 5.76 0.023 3.94 0.056
[HIER} Arcypteridae 10.34 0.003 0.27 0.607 0.59 0.447
EHIRL Carabidae 42.55 <0.001 10.16 0.003 1.92 0.175
[E# Rl Staphylinidae 9.96 0.004 7.59 0.010 0.15 0.699
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Fig.3 Comparison of activity density, groups richness, diversity index and evenness index of ground arthropod community at coal mine
restoration and adjacent habitats of the Xiyinghe and Dongdahe nature conservation station in Qilian Mountain National Park
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