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Abstract: [Objective] Carabid beetles (Coleoptera: Carabidae) are widely distributed and highly sensitive

to environmental changes, making them important bioindicators. This study aimed to clarify the faunal
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composition and large-scale spatial distribution patterns of carabid beetles in typical temperate forests of
China, and to provide a scientific basis for developing targeted biodiversity conservation strategies.
[Method] Study plots were established in nine nature reserves across different latitudinal zones in northern
China. Ground-dwelling carabid beetles were collected throughout the growing season using pitfall traps,
while vegetation community data were recorded simultaneously. Based on the sampling results, analyses of
carabid diversity and faunal composition were conducted. In addition, generalized linear mixed models
(GLMMs) were used to examine the relationships between carabid species richness and geographic factors
(elevation, longitude, and latitude), as well as environmental factors such as climate and vegetation.
[Result] (1) A total of 249 carabid species were collected, of which 190 were identified to species level,
belonging to 8 subfamilies, 21 tribes, and 43 genera. At the genus level, monotypic genera (48.83%) and
oligotypic genera (39.54%) were predominant. (2) In terms of global zoogeographical distribution, the
identified carabid species in the study area belonged to only six distribution types, dominated by Palaearctic
species (61.05%) and species shared by the Palaearctic and Oriental realms (31.05%). Under the
zoogeographical regionalization of China, the carabids in the study area were classified into 44 distribution
types, among which the Northeast China single-region type accounted for the highest proportion (31.05%).
(3) Regarding spatial distribution patterns, carabid species richness was significantly negatively correlated
with elevation (p < 0.05). Among the environmental factors examined, species richness was also
significantly negatively correlated with herb-layer richness (p < 0.05). [Conclusion] The study area harbors
rich carabid diversity, and its faunal composition exhibits typical Palaearctic characteristics. Carabid species
richness showed a significantly declining pattern with increasing elevation. Among the environmental
factors considered, herb-layer richness was the main factor affecting carabid diversity. Therefore, scientific
management of understory vegetation should be strengthened to provide suitable microhabitats for small
invertebrates such as carabid beetles.
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Tab. 1 The species composition of Carabidae genera

& JB i /%
L ECISE D) 21 48.83
FEFE (2 ~ ST 17 39.54
ZFJE(SFILL 1) 5 11.63

®2 SHRMEREHRIIMUMERY PES LR
Tab. 2 Distribution of Carabidae insects in the zoological
geographical division of the world

HEHm g 7 b/%
LiEle 116 61.05
wALS + R 59 31.05
EEIR AR o 12 6.32
w LS + B 1 0.53
AL S+ WP + AR A 1 0.53
wALS + RES + Pt 1 0.53

222 $V5FEAHMLER KL A

Xof o LR A7 ARAR I 190 b BEAT of [ 34 1
X R Hr 445 44 DN BB (R 3D, Hof 78
PP B (41.05%) 2 FIX /3 A AL, RN ARACIX X
AL AR IX LXK A A B BT X L IX A Y 3
Iy AT 31 FhAD H (16.329%) 52 X 43 A, HAK
i RTAH 745 40 FPoD B (21.05%) 2 = X 7 A 8L,
BAKDAGRIE L2, 124 16 M H(8.42%) N
PO IX 70 A B, HoAR A 2B A4 84y 11 A b W
(5.79%) 9 HIX A 8, BAR A AN 9 4> 8 Ff
W HI(4.219) /NIX AR, BAR ARG 4 4
AR 6 FH(3.16%) (K 3.

BX AR LRI N E, F 59 F, b FiE
1) 31.05%, HAEFTA /A 5 3 A, X5
MBILL “GEH + RAL” AR E, G 15, HEaY
P 7.89% . =X A8 LL “SE58 + Ak + 424k
SIARRONE, A 23 B RREUY 12.11%. T IX
S A B LL “SE + Ak + ARl + e R G + 4
Jb + At + FH” AR E, A 4 B, HARDY
X o3 A BU P A D o T X o AR BRI S IX 43 A B
TN AT BRI B 1~ 3 Fh, A R
(ILPR R 3D Fride X481 20 H X 2R 20 A7 LA AR B IX ik
A P URIEX A ERE, SHEERILX
185 X A AR FEAT Z AP . SRR, 5RIL
X St [ 30 A0 e o o D SRR IX, k68 B, o
35.79%; H ALK, 3L 54 B, [ 28.42% (5K 4).
Vi EABR AR AL X A, A R AR AR I 0 L S A AE



55

NFEHT A, v R A AR ML GRS - 25 HRD 9 DR 2B % % [ Al AL 109

*3 SHMERREDENMMERIPESHENILE
Tab.3 The percent of distribution type of Carabidae in
the zoological geographical division of China
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Tab.5 Analysis of the relationship between carabid beetle richness indices and geographical factors

using generalized linear mixed models
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Fig. 1 Variation in carabid beetle species richness along altitude and herbaceous richness
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Tab. 6 Generalized linear mixed models analysis of the relationship between carabid beetle richness
indices and environmental factors
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