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Distribution Patterns and Their Seasonal Changes of Carabus

Beetles in Dongling Mountain Region Near Beijing

YU Xiao-Dong, ZHOU Hong-Zhang, LUO Tian-Hong  (Iustitute of Zoology, Chinese Academy of
Sciences, Beijing 100080, China). Acta Ecologica Sinica,2002.22(10):1724~1733.

Abstract: The beetle genus Carabus is incapable of flying because of no hindwings. Its distributions are
limited and show close relation to certain habitats. We investigate the species distribution and abundance
of this genus and use them as indicators in monitoring environmental changes, to see how these changes
would affect spatial distribution patterns and local biodiversity in a more general sense. This study was
conducted in Dongling Mountain region (39°48’ ~ 40°02° N, 115°24” ~ 115°36” E), about 114 km west to

Beijing, China. Three sites were selected to represent three different tendencies of ecological changes in
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this region. The first was Xiaolongmen, a lower-mountain area covered with well-protected woods, where
5 habitats were surveyed, i. e. mixed deciduous broad-leaved forest, Pinus tabulaeformis plantation,
Juglans mandshurica forest, Quercus liaotungensis forest, and Larix principis-rupprechtii plantation. The
second was Liyuanling, an area of farmlands abandoned 5 years ago and interspersed with small hills,
where 3 habitats were surveyed, i.e. Vitex negundo var. heterophylla shrubs, Prunus armeniaca var. ansu
shrubs. and Q. liaotungensis coppices. The third was an area near the top of Dongling Mountain, where 3
habitats were surveyed, i.e. Betula costata forest, Caragana jubata shrubs and meadows. Pitfall trapping
was employed in the study. Field collections were done regularly. one time each month from April through
October in the years of 1998 to 2000.

In total, 10 species of Carabus were recorded. Of all collected specimens. C. manifestus Kraatz took
45. 2% and C. crassesculptus Kraatz 25. 6% ; both were considered as the most abundant species in this
region. C. smaragdinus Fischer, C. vladimirskyi Dejean and C. sculptipennis Chaudoir each accounted for
5% ~7% of total specimens; they were the commonly occurred species in this region. Five other species,
C. sui Imura et Zhou, C. granulatus Linné, C. canaliculatus Adams, C. brandti Faldermann and C. sp. ,
each accounted for 1% ~4% of total specimens and were relatively rare. With respect to species number
and their abundance, habitats at Xiaolongmen were shown to be higher than those at Liyuanling, and the
mountain top habitats were the lowest. Habitats at Liyuanling exhibited the highest values of species
diversity (F{’) and the mountain top habitats the lowest. For evenness, habitats at Liyuanling were also
the highest among the three sites, and habitats at Xiaolongmen showed the lowest values. Clustering the
data of species occurrence, that is, 0~ 1 data matrix, we found that the 11 selected habitats could be
categorized into two groups: the mountain top habitats as one and habitats at Xiaolongmen and Liyuanling
as the other. When species abundance was considered in addition to occurrence data, eight habitats at
Xiaolongmen and Liyuanling were clustered further into three groups. Five forest habitats at Xiaolongmen
were as one, two shrubs of Vitex negundo var. heterophylla and Prunus armeniaca var. ansu at Liyuanling
as another, and the coppices of Q. liaotungensis at Liyuanling stayed alone. When the co-occurrence
between different species was analyzed, C. smaragdinus and C. granulatus showed a positive correlation
G = 0.806, p << 0.05). C. manifestus, C. crassesculptus, C. canaliculatus and C. sp. were another
positively correlated group, and each pair comparison showed a statistical significance (p < 0. 05) except
that between C. manifestus and C. sp. (r = 0.661, p = 0.075). A positive correlation between species
implies a similar habitat preference. Most Carabus species were found to be active from April through
September. The activity-density usually peaked in June through August. and each species might have its
own seasonal variations in different habitats. C. manifestus Kraatz was abundant in forest habitats at
Xiaolongmen and Q. liaotungensis coppices at Liyuanling; the activity-density peaks appeared in May.,
June or August in different habitats. C. crassesculptus was distributed mainly in habitats at Xiaolongmen
and abounded in July. C. smaragdinus was the most abundant in the habitats at Liyuanling and exhibited a
relative even pattern from June to August. Most individuals of C. vladimirskyi occurred in shrubs of Vitex
negundo var. heterophylla and Prunus armeniaca var. ansu. and its activity-density peaked in June and
August. C. sculptipennis were most abundant in August and September in Q. [liaotungensis coppices .
Q. liaotungensis forest and Juglans mandshurica forest.

From the above results, we concluded that habitat types had an important effect on Carabus species
distribution and abundance in Dongling Mountain region. It is also indicated that the species distributions
in different habitats are determined by environment factors such as moisture, temperature, ground cover

etc. ; disturbance of human activity affects species diversity; forest recovery and habitat protection are very
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important for biodiversity conservation in this region.
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Table 1 Species abundance of Carabus collected in pitfall traps from Dongling Mountain region near Beijing

Top of Dongling %)

Liyuanling area Xiaolongmen area | Num. of
Mountain o Percent
individuals
L1 L2 L3 X1 X2 X3 X4 X5 D1 D2 D3
C. brandti 11 3 10 — — — 1 — — — — 25 1.0
C. smaragdinus 22 55 67 10 13 3 1 4 — — — 175 6.8
C. vladimirskyi 15 57 7 8 11 20 1 9 — — — 128 5.0
C. manifestus 3 1 155 47 233 379 73 242 24 1157 45.2
C. sculptipennis 5 39 9 28 9 38 1 1 130 5.1
C. granulatus 7 66 7 1 81 3.2
C. sui — — 9 25 6 7 5 39 — — — 91 3.6
C. crassescul ptus — — 4 76 105 226 90 68 36 38 12 655 25.6
C. canaliculatus — — — — 1 13 1 3 7 8 — 33 1.3
C. sp. — — — — — 1 — — 43 10 32 86 3.4
Total 51 128 357 175 404 659 172 403 87 56 69 2561 100
* L1 Vitex negundo var. heterophylla shrubs; 1.2 Prunus armeniaca var. ansu shrubs; L3
Quercus liaotungensis coppices ; X1 Pinus tabulaeformis plantation; X2 Juglans mandshurica forest;
X3 Larix principis-rupprechtii plantation; X4 Mixed deciduous broad-leaved forest; X5
Quercus liaotungensis forest; D1 Betula costata forest; D2 Caragana jubata shrubs; D3
Meadows; (1) s The pitfall traps at the top of Dongling
Mountain were partly destroyed, so that the data in the three columns was only partly comparable to the others
2
Table 2 Species number, diversity and evenness of Carabus in different habitats
Liyuanling area Xiaolongmen area Top of Dongling Mountain
L1 L2 L3 X1 X2 X3 X4 X5 D1 D2 D3
S
Richness S 4 6 8 6 7 9 7 7 4 3 4
1 1.22 1.13 1.55 1. 45 1.19 1.02 0.93 1.22 0.97 0. 85 1. 09
Diversity index H’
E

. . 0. 88 0.73 0.75 0. 81 0.61 0.46 0.48 0.63 0.70 0.77 0.79
Evenness index E

* L1 Vitex negundo var. heterophylla shrubs; 1.2 Prunus armeniaca var. ansu shrubs; 1.3

Quercus liaotungensis coppices; X1 Pinus tabulaeformis plantation; X2 Juglans mandshurica
forest; X3 Larix principis-rupprechtii plantation; X4 Mixed deciduous broad-leaved
forest; X5 Quercus liaotungensis forest; D1 Betula costata forest; D2 Caragana jubata
shrubs; D3 Meadows

b
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H B s o s
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Fig. 2 Dendrograms of 11 habitats based on the occurrence of all Carabus species in Dongling Mountain Region.

Branching patterns were produced using the method of nearest neighbor clustering, based on Jaccard coefficient.
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Table 3  Pearson correlation coefficients and P values for co-occurrence of Carabus species in Xiaolongmen and

Liyuanling
r  r
Species C. /77'-(“1* C. granu- C. C. sui C. ."vlad.imf C. manife- C. crasses- C. canalic- C. sp.
dti irskyi stus culptus ulatus

C. smaragdinus 0.700 0. 806" —0. 349 0.507 —0.349  —0.681 —0.413 —0.313
(0.053)  (0.016) (0.397)  (0.199) (0. 396) (0.063)  (0.309) (0.450)

C. brandti 0.615 —0.420 0.100 —0.419 —0.670 —0. 368 —0.273
(0.104) (0.300) (0. 814) (0.302) (0. 069) (0. 369) (0.513)

C. granulatus —0.135 —0.057 0. 045 0 377 —0.221 —0.164
(0.750)  (0.893) (0. 916) (0.357)  (0.599) (0. 698)

C. sculptipennis 0.416 —0.265 0.519 —0.090 —0. 085 —0.152
(0.305) (0.525) (0.187) (0.833) (0. 841) (0.720)

C. sui —0.332 0.256 0.108 —0.023 —0.130
(0.422) (0.541) (0. 800) (0. 957) (0. 760)

C. vladimirskyi —0.408 —0.339 —0.149 —0.084
(0.315) (0.327) (0.724)  (0.843)

C. manifestus 0.772% 0.745" 0. 661
(0.025)  (0.034) (0. 075)
C. crassescul ptus 0.875** 0.826*
(0. 004) (0.011)
C. canaliculatus 0.984*
(0. 000)

* p<0.05; % % p<C0.01

, Clark
s
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s . C. bra
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