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Abstract; Henan Province is located at the Central Plains of China. It is not only a transition zone from subtropical to warm
regions, but also a transition zone from east plain to west mountanous area. Hence it has a complex ecosystem with high
species diversity. Through more than ten years’ investigation, a total of 8637 insect, spider and mite species in Henan
Province have been recognized. These species belong to 3967 genera of 551 families in 32 orders, accounting for 11.2% of
the total species in China and 0. 8% in the world. By using the multivariate similarity coefficient formula and the
multivariate similarity clustering analysis ( MSCA) proposed by the present authors, all the known species of insects, spides
and mites along with a great number of data of the distribution sites were analyzed in Henan Province. The general similarity
coefficient of 11 ecotypes in the whole province was 0. 184, showing an asymmetric distribution. At the similarity level 0. 3,
the whole province was divided into four geographic regions, which were Taihang mountainous area in the northwest and the
hilly platform area in the west, the north and south slopes of Funiu Mountains, the Tongbo Mountainous area and its
adjacent Dabie mountainous area, and the plain and basin region. Clustering the geographically close and topographically
similar areas into different distribution regions was very natural and rational, which showed that the analysis method was
scientific and the geographical unit and distribution data were applicable. It is superior to the traditional method of
clustering analysis, which requires gradual combination and degradation. It should be noticed that, as an accepted
boundary between the palearctic and the oriental regions, the Funiu Mountain-Huai River did not give play to the
geographical division of Henan as expected. The fact that the south and north slopes of Funiu Mountain was steadily
clustered into one region and both banks of Hui River was not divided into two regions showed at least that mountains with
an altitude of 2000 m were unable to become distributional barriers of insects, and the narrow Huai River was unlikely to

cause biological isolation. To explore the factors affecting the integral similarity, the influence of different taxonomic
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categories and groups, different fauna elements and scales of distribution sites on the similarity clustering relationships of the
whole province was analyzied. The result showed that the increase of the taxonomic categories could increase the similarity
and conseal differences; the category at the genus level could effectively reveal the similarity relationships of different
ecotypes, while at family level it was not appropriate in analyzing the inter-provincial geographic regions, but could adapt to
larger geographic regions. Each fauna has its own distribution patterns, but all except widely spreding species can reveal the
similarity clustering relationships that are not very different from the general characters. The biological group is the largest
parameter influencing the similarity clustering structure. It is the key factor to open out the macrocosm law by ensuring more
groups taking part in. The numbers of species and the distribution sites are not the sensitive factor under the premise that
more groups can participant in. Even 10% species can fully post the general clustering characters as long as the increse or
decrease of certain species with definite distribution patterns are not involved. So in the similar research, intentionally
eliminating the species with definite distribution patterns is unadvisable. Distribution sites are the basic material in
calculating similarity. When enough categories and number of species participate in, the slight increase or decrease in the
number of distribution sites can only result in a moderate increase or decrease of comparability coefficient, usually will not
result in the change of clustering structures. It can be assumed that the basic investigation of the insects fauna and their
distribution on both national and provincinal scales has provided enough data to support the similarity analysis and the
geographic division. When most groups participate in, it is not necessary to rigidly adhere to include all the species and all
the distribution sites, not to say the undescribed species and the uninvestigated sites. The capacity to treat a large quantity
of data and the convenience of MSCA method used in this study can provide sufficient technical support to the biogeographic

study.
Key Words: geographical distribution; multivariate similarity clustering analysis (MSCA) ; insect; Henan; China
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Table 1 Fauna elements of insect, spider and mite in Henan

H P JR%L g i} G KR¥ AR i
Order Family Genus Species Eurytopic Palaearctic Oriental EastAsian Other
JR 24X Protura 4 9 13 13

i 24 Collembpla 7 15 21 3 3 3 12

M4 Diplura 2 2 3 3

A1 H Microcoryphia 1 2 2 1 1
K H Zygentoma 1 1

4% Fl Ephemeroptera 6 12 17 4 1 9 3
5198 H Odonata 15 61 97 1 2 31 63

#3¥ H Plecoptera 5 14 31 1 27 3
#£ Wk H Blattodea 4 8 12 2 4 2 4

4548 H Isoptera 2 21 21

iz i 5 Mantodea 4 8 18 2 8 1
#:3% H Dermaptera 3 9 2 3 4

Hi# H Orthoptera 27 117 244 3 35 54 152

775 4L H Phasmatodea 2 7 21 1 19 1
1% d1 H Psocoptera 3 13 3 7

% H Mallophaga 3 10 3 2

#\ H Anoplura 5 8 6 2

2% H Thysanoptera 3 38 73 9 12 24 27 1
3% H Hemiptera 70 530 1020 64 199 204 487 66
J"3% H Megaloptera 2 4 12 2 9 1
W% H Raphidioptera 2 3 3 2

Jk3# H Neuroptera 6 23 37 1 14 3 17 2
53 H Coleoptera 64 545 1078 69 299 227 459 24
1538 B Strepsiptera 1 2 2 2

K3 H Mecoptera 2 3 10 10

XU# H Diptera 53 370 917 71 220 146 425 55
% H Siphonaptera 4 9 10 4 3 3

F§# H Trichoptera 16 35 65 4 1 56 4
1% H Lepidoptera 67 1252 2752 104 675 660 1292 21
<33 H Hymenoptera 54 526 1410 55 189 167 877 122
Bk H Araneae 40 175 404 11 131 34 228

15455 F Acarina 73 169 303 11 40 6 147 99
St Total 551 3967 8637 420 1847 1577 4388 405

F2 AEERESKIEER R ARHEHEEHER(EEM) MBAUERB(T=M)
Table 2 The shared species number ( above diagonal) and similarity coefficient ( below diagonal) of insects, spiders, mites fauna in every regions

of Henan Province

b [X. Region I I I} v v Vi VI VIl X X XI
1 1752 686 1022 766 1108 630 1034 635 832 620 1038
I 0.301 1213 779 970 635 695 645 723 593 712 656
I 0.399 0.344 1831 905 1093 684 1043 753 795 693 1001
v 0.258 0.442 0.314 1957 727 839 755 870 648 836 812
\' 0.257 0.149 0.248 0.148 3671 625 1593 630 917 597 1307
Vi 0.297 0.458 0.318 0.397 0.154 1001 640 651 618 670 682
VI 0.284 0.185 0.281 0.183 0.318 0.195 2925 678 983 621 1367
Vil 0.289 0. 460 0.349 0.402 0.153 0.455 0.204 1082 604 740 674
X 0.345 0.281 0.315 0.232 0.216 0.330 0.287 0.307 1489 577 1147
X 0.284 0.458 0.316 0.385 0.145 0.484 0.185 0.530 0.294 1053 658
XI 0.295 0.195 0.276 0.206 0.253 0.219 0.314 0.210 0.365 0.206 2801
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Fig. 2  Similarity clustering graph of insect fauna in every
regions of Henan
On the similarity coefficient level of 0. 30, all the regions can be

divided into 4 distributional regions
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Fig. 3 MSCA for genera of insects, spiders, mites in Henan Fig. 4 MSCA for families of insects, spiders, mites in Henan
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T R St b v D SRR I P [ B TR PO R MY, SR AR R S i PG 0 L Py b . AR RS
B EVMRE L . 2EBE BT, B O gk e F2E 3t 8637 Fi, RIE T 32 H 551 #3967 J& .

JSLFAAE 3 AT AR $ H A 22 JTAR DU R RO R N 2 oA DU SR S8 40 ik (MSCA ) Xl e B AL A1k
o PO R A KV BB BEAT T 0T, 2 11 ARSI SARUE R B 0. 184, BIR 7 A
WA SN 7E 0.3 BIARIEAKF T, 28500 4 0040 X, PYALER B RAT Lt MR 7Y bR & 3o — X, R4
LR A3 — DX, A LR 4R K R L oA — X, 22 P SRR — DX, XA (0 SR 2R 4 R L5 B AR
HHIE BF AR O X 2SR R A R 70 A X R AR T BRI e B, B T A 7 ik Bk 24, s 3
BT A RRIRE RN, FRILTRER, FEEL A IHERRREI L. H—MEBRENE,1E
FILF AN I FREETEH EARERH 20 AL, AR AR LU - — S e T 7 B st 3 DX A R 20 v, B R FE T
HOVER AR A L bR st 3 g — X0 TR 9 2t A R 3 A X, 33X A A 1 B, 2000m Y L AR A2 A
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Ha R HR RS A A, 7 A 9T B XE A TE AR B R FR 2R A

N T HT AR AR LR R R, 29804 T AR KB TG AR SRR AR X R B AR EHE A
(] 3 A S S8 MR BRI . 52RO , SRR 202K T, RESR AR DAL, 1M 2= ik, IR K iR BB
A RAR R S KR AC R , TRHSUK B ANE B T4 9 X383 , i 005 K 14 B X 35 A i A #E4
Mo FRRWAMEA B ORI AAE, BERT AR5, AR B85 SRR AEAH 22 AN RIADIRE R R . R
FEXLERR SR R KNSR, AAREZRHNS 5, 4 RRIES AR E R EZRBHS SIS
T FRNSEARRBAER , REARYW REMEA —E 0 AR, BIAE 1/10 P26, ti g se
o BN BMARIHE , ARSI T , A BB R — A — R IR PR, B — A R I ik
G AR TR AR PR A ZERIRT L, AR AR R B i 70l EU AR RS VORL SE IR X, SE BB, AR B, A
SIERHE ARG VREE , T M TR A /A b POR N B X sz, M R B R X RFEA L, R E
WA A FFAERAT 4. FHRREDAEPORE— T EELRH T, IR, XREREKRE R R
PEIIHT LA SR DX R TAR (90T Rt To Y, BB LRI (1R T 987 s R B/ 766 R B 2 I SHERIAE X
ZHFPRBOLT , A D B, R &5 R PR BOE B A3, — A SR A RREW D) .

PSR ABEAE, H AT X LA R A B R X AR B oA O BEAS TR 2T, EL TR 8 1 S AR UL S A S i 241X
MR B RIGOR S FEZ RS SRR T, Y8 T 280" BRI 2387 #9010, AR 5K TR
SRR A B FP ISR AR B 73 it o AT AE 9 MSCA B3 B ORI AL BE AE Ty M ETERR BE , th 22
DA AE M FE B TR B R S B A X S A A B 0 A R B BT T o E R
AR RERWH, CAEBIZ H .
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