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Monitoring and diversity analysis of butterflies in Xinglong
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Abstract: [Objective] Long-term monitoring of butterfly population dynamics was conducted to im-
prove the understanding of changes in ecological environment in Xinglong Mountain Nature Reserve and
provide strategies for scientific protection of species diversity. [Method) Butterfly diversity monitoring was
conducted at five forest stations in Xinglong Mountain National Nature Reserve (Majiasi, Guantangou,
Xinglongshan,Mapo and Shangzhuang) for 3 consecutive years during 2016 —2018. Six sample lines were
set based on different ecological types including line | (Daijiayao),line [ (Huoshaogou),line [l (Fan-
jiashan) ,line [V (Xinggoumen),line V (Hongzhuangzi) and line VI (Xujiaxia). The diversity index, spe-
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cies richness,similarity coefficients,and the butterfly fauna were calculated and analyzed as well. [Result])
A total of 4 618 butterflies were collected, belonging to 7 families,64 genera and 100 species during 2016 —
2018. The family Satyridae (2 473) was the dominate group, while Libytheidae only had one individual as
the rare group. The diversity index was in the order of line | >>line V] >>line [l >>line [V >line [l >>line V.
The evenness index was in the order of line [[ >line V >line V[>>line [ >>line [V >line [ll. The richness
index was in the order of line [l >line [V >line | >>line V] >line V >>line [I. The similarity coefficients
showed that the species of line [[ and line V were extremely dissimilar. The species of line T and line [I[ ,
line ] and line [V ,as well as line [l and line [V were moderately similar,and the species of other lines were
moderately dissimilar. The fauna showed that 56 species of Palaearctic accounted for 56 % of the total but-
terfly speciess2 species of Oriental species accounted for 2% ,and 42 species of Widespread species accoun-
ted for 42%. [Conclusion) The species number,individual number, diversity index and species richness of
butterfly community in single ecosystems were low, while they were high in complex ecosystems.

Key words: Xinglong Mountain; nature reserve; butterfly monitoring; diversity index; species richness;
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Table 1  Species and floristic composition of butterflies in Xinglong Mountain Nature Reserve
2 Category & Number X%
# Faily i Genus # Species el Eal Ral Rel Ml RV BN D
R X JE Papilio R P, bianor 1 0 0 0 0 0 1 W
Papilionidac MR P. zuthus 7 0 0 0 0 0 7 w
4 M P, machaon 4 0 1 1 0 0 6 w
L XIE P.omemnon 1 0 1 0 0 0 2 O
AL Pieridae  TMHEIE Colias WL G R C.erate 41 0 5 6 1 2 55 p
BH G K C. fieldi 41 0 15 18 33 6 113 w
U TR C. heos 8 0 5 1 6 1 21 P
R BE)E Aporis W GBI AL bieti 140 0 1 16 1 0 158 w
Wi BRI AL procris 4 0 52 16 0 57 129 w
BRI A, crataegi 44 3 12 3 1 2 65 w
ok Bt JE BB G. rhamni 63 22 45 9 0 6 145 P
Gonepteryx REHE G. mahaguru 1 7 0 1 0 0 9 0
¥ JE Pieris R YN k3 e P. brassicae 30 0 49 12 0 9 100 w
SERHBE P. rapae 6 0 2 23 5 7 43 w
AR P.omelete 0 2 0 0 0 0 2 w
IR IT N P, canidia 0 0 3 0 0 0 3 W
KIEF M P. extensa 0 0 0 1 0 0 1 W
Z W J® Pontia ZH I P edusa 3 0 0 5 4 0 14 P
2= Ky P, chloridice 1 0 0 0 5 0 6 P
Hiolm ke P, callidice 0 0 1 0 0 0 1 P
BB MR Anthocharis LLHERIE AL cardamines 0 3 4 6 1 0 14 P
INKY IR Leptidea M /NBTIE L. amurensis 2 2 1 6 0 0 11 P
BN L. morsei 0 0 0 1 0 0 1 P
HIR 45 Bf 25 HR W J@ A phantopus [y 25 HR 44 AL hoyperanthus 120 10 55 208 28 25 446 P
Satyridae BRI JE Lasiommata SRR L. deidamia 11 0 5 6 0 6 28 w
FEHR ML Loxerebia 2% IR M L. saxicola 0 7 0 12 0 0 19 P
BEWFRIRYE L. delavayi 1 0 0 41 0 0 42 P
LR 8 Kirinia Z IR K. epaminondas 0 0 0 3 0 0 3 P
R 4 )& Melanargia YN HR 8 M. asiatica 321 37 179 366 3 88 994 P
Hg R M. ganymedes 0 0 0 7 0 0 7
=R @ Hyponephele W IR H. lupina 13 0 8 3 0 1 25 P
B IR H. incer 35 2 54 20 1 11 123 P
HEIRWE IR Lopinga HIREERE L. achine 114 10 100 102 13 68 407 P
VEAENIR I L. deidamia 0 0 1 0 0 2 3 P
AR R Y pthima Lz IR Y. megalomma 0 0 1 3 0 4 8 w
Hh B R M Y. 2 yzzomacula 0 0 0 0 0 3 3 w
BRI JE Coenonympha WY R C. amaryllis 47 0 11 50 13 11 132 P
R M 8 Tatinga SR WE T, tibetana 0 0 1 3 0 2 6 P
=R/ Eumenis (IR E. autonoe 20 4 8 10 0 0 42 P
Ly B 8 J@ Paralasa IR P. batanga 1 0 3 0 4 0 8 w
g IR W Minois g B M. dryas 29 4 14 117 0 0 164 P
R R Satyrus ZHERME S, ferula 4 0 0 0 0 0 4 P
2RI J® Erebia ZI R E. alcmena 7 0 0 2 0 0 9 w
e g o} e JE Nym phalis H A A N, vawalbum 00 0 0 0 1 0 1 W
Nymphalidae e et} Fabriciana AR e F. adippe 0 0 3 0 0 0 3 w
W AR BE F. nerippe 7 0 0 17 1 2 27 w
2L 8 Vanessa KELLWEME V., indica 0 1 2 1 0 2 6 w
INCLBRME V. cardui 2 0 5 1 4 1 13 w
ks Jm Neptis PARIRME N, rivularis 31 29 44 57 1 152 314 P
FIFWME N, alvina 1 0 4 6 0 9 20 P
LR TR Limenitis ok JH LW L. homeyeri 8 4 4 8 0 2 26 W
W LR L. dubernardi 7 0 1 1 0 0 9 w
FL A8 BB IR Inachis LAEEE 1. io 0 0 1 0 0 0 1 P
IR Argyronome  EFIEME A. laodice 6 12 10 22 0 24 74 W
BES i JB Speyeria ARBES MR S, aglaja 4 0 1 1 1 0 7 P
[N Ik W J8 A patura 1025 A et AL ilia 0 5 1 0 0 48 54 W
a7 P e AL laverna 0 0 0 0 0 1 w
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& 1(&) Continued table 1
2 Category ¥4 Number X%
oy S Py T VTR TUTET 7 Z
Bl Family J& Genus Fil Species ﬁi II Ei]‘;{l ﬁi %} ﬁi II\\ ﬁj}g 2"’ ﬁj}g ‘VII l‘jnill—l I‘Ffu]rit
el it R T IR Boloria I A TR W AL metis 1 0 0 0 0 0 1 W
Nymphalidae o T W B, pales 0 0 1 0 39 0 10 P
[ e 4 J&§ Melitaea B W e M. romanovi 2 0 0 0 0 2 4 w
KRtk M. scotosia 1 0 0 0 0 0 1 w
1 I e M. agar 0 0 0 4 0 0 4 P
BRI R Tssoria i BEER W 1. eugenia 1 0 0 0 19 0 20 P
FE W R Mellicta ¥ £ 25 Wk ik M. dictynna 6 0 4 0 0 0 10 P
BRIkt e Aglais ORI A urticae 6 0 1 2 3 0 12 P
Bk t)g Clossiana B kst C. gong 4 7 12 20 19 12 104
Tild 1k 8 ) Patsuia A B R P sinensis 2 0 1 1 0 3 7 P
Eh i i 8 Polygonia H i P, c-album 1 1 1 0 0 7 10 P
TR R WKW JE Neolycaena H BEH K N. tengstroemi 0 0 1 0 0 0 1 P
Lycaenidae R KW % Polyommatus BEIR K P. wiskotti 0 0 1 6 0 0 7 P
UM IR E P icadius 4 0 2 3 0 2 11 P
ZIRIKEE P. eros 30 3 30 8 3 14 88 p
AT IR KA P venus 1 0 0 0 0 0 1 P
S KW s Maculinea S KM M. alcon 13 0 0 0 0 0 12 P
KBEFE KM M. arionides 0 0 0 0 0 1 1 P
WRR G ME M. releia 1 0 0 0 0 0 1 p
WK I & Albulina Wl JK e A orbitula 0 0 0 0 23 6 29 w
W K 8 &/ Strymonidia JEHT K ME S, phyllodendri 35 0 0 3 0 1 39 P
ZLERJKWE TR Lycaeides LLHRIKME L. argyrognomon 0 0 2 1 0 0 3 P
FFLLER K L. ginghaiensis 0 0 0 1 0 0 1 P
W IRBEIR Japonica WK T Lutea 4 2 4 5 0 18 33 w
i KW & Cupido Ry K C. minimus 0 0 1 8 1 0 10 w
RIK W8 Glaucopsyche BYIKWE G, lycormas 1 0 0 3 2 0 6 P
G KR/ Chrysozephyrus 2354 KW C. disparatus 2 0 0 0 0 3 5 w
Fids K J® Celastrina Filg KW C. argiola 0 1 2 4 0 0 7 w
Ha K W8 Favonius SEHE I F. cognatus 6 2 1 8 3 7 27 P
JRWE R Lycaena LIRS L. phlaeas 0 0 0 1 0 0 1 w
i K W & Ahlbergia JE KM K A, nicevillei 0 0 0 1 0 0 1 W
MK 8 Agrodiaetus B sk K B AL amandus 0 0 0 1 0 1 P
LK )R Thecla LIKWE T, betulae 0 0 2 0 0 0 2 P
SEIRME IR Tozephyrus SEIKWE 1. betulinus 1 0 0 0 0 0 1 P
WK & Satyrium HA G K ME S, iyonis 13 1 13 17 0 21 65 P
WK R Everes WK E. argiades 19 0 0 0 0 0 19
T It Bl IR Erynnis PRFEWE E. tages 3 0 1 2 0 0 6 P
Hesperiidae I ER R E. montanus 0 0 1 0 0 0 1 P
SRR Muschampia B FEME M. tessellum 0 0 3 5 0 0 8 P
I Jm Ochlodes N TR O, venata 16 0 12 12 0 7 47 W
Fa 1% T O, ochracea 0 0 0 31 0 0 31 w
#E SRR Heteropterus HEFEWE H. mor pheus 0 0 0 2 0 0 2 P
;%}I)%ﬁl’eidae Wk 8 Libythea FNEIE L. lepita 0 0 1 0 0 0 1 w
“it 135 183 811 1341 269 655 1618
TE P ALl O, R PR WL T T i,
Note:P. Palaearctic species. O. Oriental species. W. Widespread.
F2 HXELBARPXEEEBESE
Table 2 Characteristics of butterfly community in Xinglong Mountain Nature Reserve
0 o 4 .
B4 ZHARHH Diversity Index RAIERS SRR PRERE
Family B H (G Y H (S) J& Fh D ] R
H (GS)
X Rl Papilionidae 0 1.162 7 1.162 7 0.437 5 0.838 7 1.082 0
Byt Rl Pieridae 1.509 9 2.307 5 3.817 4 0.177 3 0.783 7 2.650 0
IREERL Satyridae 1.785 3 1.854 4 3.639 7 0.401 9 0.619 0 2.4318
e i Bl Nymphalidae 1.988 9 2.1657 4.154 6 0.408 3 0.672 8 3.6117
KR} Lycaenidae 2.234 8 2.437 2 4.672 0 0.2359 0.757 2 4.053 0
Fr Rl Hesperiidae 0.643 7 1.225 6 1.869 3 0.494 7 0.684 0 1.098 0

W% Rl Libytheidae 0 0 0 1 0 0




72 P LA PRRRE A% 3 0 CH R BHE D A8 &
2.3 AR BREE S M FLE 2 A T R AR i 2 REZR V. 40 0 O 2. 531 3,

Hi 32 3 W LAE L HEER T i JE MR 2

Pt > Z FEPESR B il o 2. 787 1.3.013 3 Al
7.001 T RRE VIR Z HEME e . O 1. 298 65 4%
LIV IR BB AR O 0. 985 2 M kELR 1 #Y L
R FEPEAHREREL IV Z R 1. 201 3. &S Fh
%3

2.639 1F16. 452 2; W FpE & JERL M >HEL N >
P& T >R VISRV >HELR T s 035 95 Bkt
ANHLR T LR VI SHL N >HL I >
ViSRRI >HLV LV >
I >HEERIV AL

TR EF W IR R SRR

Table 3 Diversity index of butterfly community in different habitats

Z FE 8 L Diversity index

FER / / / mEZTym e # B2 45 K o) B R B Y R

Line ®lgg H' (F) B H' (G) g H (S E’(F(;S) D J R
ek 1 Line [ 1.201 3 2.787 1 3.013 3 7.001 7 0.236 2 0.730 1 8.455 2
FELE T Linell 1.212 3 2.607 2 2.709 5 6.529 0 0.202 2 0.822 1 4,990 9
FEZ I Line Il 1.201 4 2.642 7 2.808 3 6.701 2 0.220 7 0.680 4 9.106 8
FEL TV Line IV 0.985 2 2.690 1 2.857 1 6.532 4 0.2729 0.684 4 8.887 4
FEZE 'V Line V 1.281 8 2.5313 2.639 1 6.452 2 0.182 2 0.783 7 5.004 7
FEZ VI Line VI 1.298 6 2.659 8 2.793 0 6.751 4 0.232 1 0.752 1 6.168 4
SRR PRI AR XM A R XL R R

B AR RS O P 2 R A — B B
2 | AR IV 23 1 B v i b S A KL 2
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Table 4 Species of same butterfly in different lines (above the diagonal) and similarity coefficient (below the diagonal)

L FELL 1 FEL FEE I LIV FE&V LV

Line Line [ Line [| Line [l Line [V Line V Line VI
2k | Line | 20 42 44 24 33
FEZE T Linell 0.289 9 23 23 11 17
FEZ Il Line [I 0.512 2 0.348 5 47 23 34
KL IV Line IV 0.530 1 0.333 3 0.587 5 23 33
FEZEV Line V 0.358 2 0.244 4 0.338 2 0.3239 17
¥k VI Line VI 0.471 4 0.3333 0.492 8 0.452 1 0.320 8
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