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Abstract: From 2016 to 2018, the transect method was employed to survey butterfly species in

Jiuwan Mountain National Nature Reserve, analyzing the composition and diversity
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characteristics of butterfly communities. Results revealed a total of 6,965 butterfly individuals,
comprising 5 families, 96 genera, and 169 species. Among these, Nymphalidae had the highest
number of genera (39), species (85), and individuals (3544); Pieridae had the fewest species (15),
and Hesperiidae had the fewest individuals (416). The individual counts of 126 butterfly species
accounted for less than 1% of the total, classifying them as rare taxa. The evergreen broad-leaved
forest zone exhibited the highest diversity index, while the shrubland and large lake zone showed
the highest similarity coefficient (0.56). With increasing elevation, butterfly species, dominance
index, and richness index demonstrated a pattern of initial decrease followed by increase, while
diversity and evenness indices showed an initial increase followed by decrease. Although Jiuwan
Mountain National Nature Reserve supports rich butterfly diversity, the high proportion of rare
taxa and the apparent declining trend in butterfly abundance suggest that butterfly community
diversity in this region faces threats.. Therefore, strengthening monitoring and conservation efforts
for butterfly resources, particularly for rare taxa, is recommended to maintain biodiversity in this
area.

Key words: Jiuwan Mountain National Nature Reserve; butterfly; diversity index; similarity
coefficient; monitoring and conservation
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T3 L5 Tt T 1) B A P 0 R B . PRYVT B R IR I B AN T R koK B B A
B, Mg WA SRR, AT RE 108°35'~108°48, Jb4h 25°01'~25°19', 4FeiE7e
A, MRS, SAFIERAEE, FEXAE 12~17°C, Wi b iR mik 37°C, W iR iRk
—8°C; FHPEME 1600~2 100 mm, FFEWZEPLE 48 7, HEFEHEKER 70%LE4H,
SRR 85%~90%; AFTLFEH 300d (Fk =%, 2007; HERS, 2016; 32 EK4E5%
2020) .
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Table 1 Basic information of different butterfly survey transects in the Jiuwan Mountain National Nature Reserve

FEAE R R (m) it & GPS 2255 GPS NATHHLYS TS
Main habitat types Elevation Starting point GPS Endpoint GPS Human interference type Disturbance levels
HEMIX 234275 108.8591640°E 108.945290°E iy B kSl 59
Shrub 24.859160°N 24.845410°N Graze, Road traffic. Mild
REGHIA X 258276 108.824410°E 108.828790°E FElwEM t
Large lake 24.725558°N 24.730370°N Afforestation around lake Medium
o SBMRIT R
iR A ARl 108.579270°E 108.570540°E ol
513~785 Deforestation and
Theropencedrymion 25.194390°N 25.190650°N Medium
reclamation
HARIT I a
108.641440°E 108.647670°E e &
Evergreen broad- 1 138~1 145
25.206270°N 25.195670°N None None
leaved forest a
B 5 N I bR
A AR b VRN
108.689010°E 108.674750°E PErZRv iR G
Evergreen broad- 1 199~1 403
25.199010°N 25.206890°N Road traffic, etc Medium

leaved forest b

e § TR IEBRES I (Y2 FEEIEAR T 0 ——BE)  (HJ 710.9-2014)  FHBREEM R, By 55, T 415550,
Note: § Refer to the "Technical Guidelines for Biodiversity Observation - Butterflies" (HJ 710.9-2014) for disturbance type and intensity.

The intensity of disturbance was divided into 4 levels: strong, medium, mild and none.
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FRE 285 A 2 I ) 2 REE . T 2016-2018 4E (A1 BEAE 4-9 F KA B LS50 8k 7% 50 43 %5 fr) iF
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N 0~0.25 1, AMRAFLL: 159 0.25~0.50 iF, SAHEEAFLL: 179 0.50~0.75 F, JyrhEEAH
s 125 0.75~1.00 B, ARRARRL (BRRTFIEFH, 2001) o ARHFIEE OIS AR LA
R 10% L EOURBIERE, 1%~10% 9% WIHHEE, 1%L T AMAREE (FESE, 2020;
BHERAE, 2021; BRAIARAE, 2023) .
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2016-2018 (8], HACRMIER 6 965 5k, RJET 551 96 J& 169 Ff (K 2) . 3FIHAEK
BURISEHE RN 63 Fh, o5 IR R IE Y 37.28% . BRI F Nymphalidae $r 8 %, &



1t 39 )& 85 Fh, AWM HE R H ke KGR Hesperiidae23 J& 31 Fi;  RURRF AU i
FH BB F R, 230 6 & 16 FhAT 12 )& 15 .

MEHEAKCT GE it ANMA SR R, TR} Hesperiidae MAKUR D, HELRA 5.97%,
HALS R AR ECE 5 EE T 10%, LAt R AMA SR 2, A3 3 544 3k, L
50%. BLAh, A 126 P A AR (L 28 MR 2] 13 S AT 1%, &
THAT.

IR RERL A e M 2 AR S, LUCRIKRIERL . SRR B s s SRR AL, ik
AR . DR LR BRI IR, UG R IRL . weilRL BT R E R A
B, HIERRRZ, ORISR PR+ BEARRURIR (R 2)

* 2 NAWEZRR BARIFXMIEREE SRR

Table2 Diversity indices of butterfly communities in the Jiuwan Mountain National Nature Reserve

i i BNt MBI RBREE SR BARE WBEE TR
\ WY R AMEM i ) ) )
w (%) (%) (%) R R # R
. Genera  Species  Individual
Family Proportion ~ Proportion  Proportion of  Diversity =~ Evenness ~ Dominance Richness
number  number s number
of genera of species individuals index index index index
i L
SRR 6 16 710 6.25 9.47 10.19 2.0621 0.7308 0.1944 2.2848
Papilionidae
Ay e
e 12 15 1595 12.50 8.88 22.90 1.6366 0.6043 0.3429 1.8984
Pieridae
i i
R 39 85 3544 40.63 50.30 50.88 3.3875 0.7625 0.3249 10.2777
Nymphalidae
f itk ol
U 23 31 700 23.96 18.34 10.05 2.5048 0.7294 0.3555 4.5794
Hesperiidae
i L
TRERRE 16 22 416 16.67 13.02 5.97 2.3719 0.7673 0.2957 3.4822
Hesperiidae
7t Total 96 169 6 965 - -

2.2 FREIEEMIRE T S R SEAR N L A
FERMOKF T, SRS EAT Z 57, Y08 SR 2R, R ECRIANMARO L, H 4k

W bR b A B BB A, B R VR A AR U D s AN IX A s B R 2 AR
85 SR WA AR & AR D
W AR A RO a R 2 REMEFR B (3.7654) FIILIFEFREL (0.8431) &, (HL
FEFRBERAL (0.1002) o EAX WM ZHPETRE (3.3495) FISFEFREL (0.7426) 3
Beflko W SRIE M ARHT b AR E TR (13.2487) FIRIAEIREL (0.1958) HiEF B .
KA X i 8 a2 (10.40000 &AL (3D .
%3 AR LERRER R X TR EEMIGESE S MR

Table 3 Diversity indices of butterfly communities in different habitats in the Jiuwan Mountain National Nature

Reserve
. T JEE i AL SRS SRR RBERRE . .
FIE R YR AR A
Family Genera Species  Individuals Diversity Evenness Dominance
Main habitat types Richness index
number number number number index index index
TENIX
5 55 91 2642 3.3495 0.7426 0.1597 11.4223

Shrub




KA X

50 76 1355 3.4006 0.7852 0.1218 10.4000
Large lake
BT AR A AT
48 83 1103 3.6067 0.8162 0.1097 11.7046
Theropencedrymion
LR AR a
Evergreen broad- 5 53 87 828 3.7654 0.8431 0.1002 12.7995
leaved forest a
AR AR b
Evergreen broad- 5 57 93 1037 3.5582 0.7850 0.1958 13.2487

leaved forest b

TEAFEREGAR RS, W A R B B 2 7. REEMRIBIR (<500 m) [1IHEM
DX R 2R v DX 00 281 P g 0 o 25 3% 60 A, e b S 3A BRI Ewrema hecabe 7R 75 5K 5k
Pieris canidia~ 1§ Pieris rapae. W INIRESE Neptis hylas . 2RI Junonia almana 79 3
TR TR AE R (500~1000 m) A4 FE VR SS RHT WL B SIS 7 B, b
AR Ypthima conjuncta NMAEEE R % ; M REEMER (>1000 m) )5 S &R a FIH
SERR AR b, WU R MR ST 10 B, R LRI AR a LLESUEIRIE Lethe syreis
ARFH, T kR AR b U ARSIk Childrena childreni R

BT A LA RO R O 29 B, b O LR L B s, 3k 547 Sk KGR
RITIHRMGE, LB 483 Sk, W 32 40 A0 FE ARG PR e DA DR B X (O L 9 2% i
5 RO RL I SRID

AN 7] Az 455 (5] ST A 288 RO AR DA P R B I L — s R 22 Sk, B A DX DR R v X g it
FERARIME R H (0.56) oK, AL oA AR 35 22 T A 0 Ao 288 () AR BL IR R B33 72
0.25~0.50 (A, N AEAAEAL, R AL DX A0 R S bR a 2 8] PR IR 7 AR UL R 5L
(0.30) g/ (£4) .

R4 FEEEWIEESE AN A% BMERY IR%ET)

Table 4 Number of the shared species (above diagonal) and similarity coefficient (below diagonal) between

different habitats
. . " — AT AR @ AT HRHS b
EEEH St FENIX KALHIA X R TR A
Evergreen broad-leaved Evergreen broad-leaved
Main habitat types Shrub Large lake Theropencedrymion
forest a forest b
EMX
60 53 43 54
Shrub
RELHA X
0.56 45 38 46
Large lake
BT R A AT
0.44 0.39 55 54
Theropencedrymion
W GR R AR a
0.32 0.30 0.48 58
Evergreen broad-leaved forest a
W AR AR b

0.42 0.37 0.44 0.48

Evergreen broad-leaved forest b




2.3 MR R FRRTIULIER

2016 AEFLIC M 114 Fh, ANMAKOE 2 887 ks 2017 IR 113 Fh, MA%L
2047 3k 2018 4, WHEMIFECY 121 7, MEAHCY 2 031 k.

Forbr, N DCORVER il VR 22 MR (10 A7) o 0 2 B0 1 el D S5 3 i i % s KL X
I S PR a P A7) o ) 52 IR 30 0 5 o e s S R AR b 1 A e
MR RaSE o AEAMARECER 7T, A DX RN il YR 58 P 1) B R 3 T ek 2 i 189 1
FaFA s IR DX N8 S B PR a (A A B S /> s S ] PR b (R A
RECE RN E R S GRS .

% 5 TREEMEEEMIEIIN R MRS T I

Table 5 Dynamics of the number of butterfly species and individuals at different habitats in the Jiuwan Mountain

National Nature Reserve

2016 2017 4 2018 4
ERERIRM LS AL LUk AL LUk AL
Main habitat types Species  Individual ~ Species  Individual Species Individual
number number number number number number
HAX 57 1225 45 657 57 760
Shrub
1 VE Y
KA X a4 499 48 438 47 418
Large lake
E] VEL A A
EHRIE A 53 465 41 290 46 348
Theropencedrymion
LR AR a
Evergreen broad-leaved forest a 30 329 ! 273 4 226
LR AR b
4 4! 4 2
Evergreen broad-leaved forest b 7 369 ? 389 ? 7
£t Total 114 2 887 113 2 047 121 2031

3 R Sidie

LRl S 3AEMM, AR 6 965 3, FJET 5FL 96 & 169 #, Hrh 2016 4 5 7}
69 J& 114 F 2 887 2k, 20174 58} 70 J& 113 Fl 2 047 3k, 2018 4F 5 %} 69 J& 121 # 2 031 =k,
WA R e — TP R LT IR B R A 4R it T s B et s . A SRR, LA
L1 b DX PR 5 DL 0 60 R 535 L SRR M L ARSI L SRR RIS 3 b MR RBFILE 126
i, Forb 28 FIEAOIINE] 1 ANAME, S EEBNT 1% BhAk, WIS A K B R
PLEAE T RS, UL L 2 RV R B 7E JE B

TG [ SR 2 1 SRR DX ] 5K AR bk 2 [l 2 SIS W VRO 1 B SRR, AT A DA AEZ A
XEIF R 7RI A, ) PR SR RS T RS B . AT AL X K T
1 E ARG X AN PE AL R AR B K B AR X, 23 A3 85 J& 122 Ff Gl AN [
F7, 2003) f161 )@ 77 Fh (BEEELE, 2019) o KERHIX ORI 81 )8 124 Ff (51
Fi) CRPUBESE, 1998) , W%l EH RN A IR T 32 )8 550 (H RIEFEE X,
2009) o T HEB Y ZLREAR AR DR DR 5 K L SRR 2 el X 73 ) s B 30 J& 46



Fir (BT A%, 20000 A1 88 J& 155 Fh CEHARAE, 2021) o HJLILIEFKH B R R Xidsx T
149 J& 280 F (EBEE, 2012) . AT EG, | SN ORISR R H0E 232 )8
608 Fit (RMEMIAE, 2019) , JUJT I HIBSIRANZE &5 ) 78 2 A RN 1K 27.8%, AT
JLILARS X (HEE46.1%) o JLJT LS50S IR ARG X ARAE, (HAH Ft 45 BRI LT
L PRSIy P B B T I MR X, T RE SRR U E UL PR S T B AR R
JUJG W R R P e 5 AR S R MR Z R B A R

R R R S AR I SR N R 2 —, W) = BB R T v A, ELA R AL
B PR A T AR e e AR R X W0 5 2 N SVE BT, ik DX Pk U B T e 2
B AF IR ] (Gallou e al, 2017; Pires et al., 2020) . ZEARWF I, HEMX T
PRARAR,  FOUL IS B AR e s TR SRR I AR b R IR R, A A 4L
B K LE AR 0 SR RE AR @ 2 HH 200 Sk, ARIARERRHC B, TR Y S ORI B
BIhE%, WA ZREVERRE0Y TSR AR I HE N DX o AR 70 R B E W Fe A0 R0 22 5 1 i

2, 2023) , HSXESCHEET (2003) « ERS (20200 MBS RARE. ABFFE
RIN, AR v P AR B B SRR AR AL R, AR AR AR SRR W R e %, 1A
29 iy AR FELR IR W Rl B>, U 7 Rl SRR LR R W R 10 b
A RE 5 A A AN B AR AN R IR o A0 0%, RO R 1 R 4 A,k
SO T WISERR SR o3 At o SR, AN (R 2 AT 5 i ISR £ 53 A1 A7 75 1 — DRI
SRS AE R NIRRT, O V2 UESE T B w2 R e (R
B, 2004; AAHEE, 20205 Miao eral., 2021; Habel eral., 2023) o st E ARk
MRBURME AR 2 (Schmitt e al, 2021) , JCI RN NG S B FAN SR, Sk
NAERAEY 2 R IG A% OBk (Davison ef al., 2021; Warren et al., 2021) . FEH A
FAGETE I H 2855, sh BN E M 2 T AT TR PR AT, WM TE IR 2
thsgm, RIHBEM ST (BUER T, 20200 « EEARBFF, EMXFELH
i, HEYEZFEEFE, ARG T 2R B A EIREY), RIS AR E,
PR LG A2 R 2R A A R R M BRI RO s . AT, 2 RV AR BRI 1 &) FE R S A
KA, X T RE SRR PN AT E R S A AN e NN FIRFR R ¢ (RS, 2020)
REGHAVE AR SR, ERe RS A R KU, ERH S TR TR,
T B KA RO S b, BRI TR A BEAT A A AR, TR B A B 2 T
TSR M 42 5 FEAR BB IR LS. (Mtui et al., 2022) o EFRETRASHRATRELL 14 15 b 61 Rl
RIS G2 N ARG i, 3 AR 58 S R P e AR 52 o ) WG RT J5L 2E 27 2 A 1) 7% SRR A
o, R EOLERELR I RO > (Ram eral., 2022) o MILKEZ T, W 4RFEHAX
R, HE2RMERE. WA RS S RS, MR AR ORL, Xk
IR iZA SR FLAR e, N2 MR Ot T B P EATAE BB (IRt A%, 2016; ZFEH



2, 2019)

LT WG R, YR 2R, W B M R E, B F 169 F.
SRIMT, 7E 3 AR, A 4 000 I 21y e et R 63 F, R Wi 4] 37.3%, it
EPIWSTINE Y 381 Y VR R bt s 20 W A DO DA WARITE L 2 =2 CRNE S/ i M VW - P
B, R RIFIZBX EY 2R, BUOSE A O MR RS, 2 L aYkE .

WD N TR, s B, REIT R RO S, DA BRARE g 2 o
AERIRBERIRE, A SO R R VR (0 SE R M ARG e, AT R LR A I ) A A7 2R
HWR, B 2 R R B AL BT LAE. @l w2 JE R A 2 A OR a1
L, AR EIRBIRPIEL . R RV 2 R R AL R K, 2
TREVFT SR RN I A . BT 2 EAAEE, RAG LRSI R AR 2 FEE LR
PHRANRIZ 5, Bt 3L FOR ARV 2R R 75U .

Bt Bt AT LB KRR A REY K E O W TAFRAEFH By A tih ).
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