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Abstract: [Objective] To investigate the relationships of Carterocephalus alcina Evans, 1939 and its relatives.

[ Method] The relationships of C. alcina and its relatives were analyzed based on morphological characters,
COI barcodes and geographical distribution using an extensive sample collection. [Result] C. alcinoides Lee,
1962 is only an individual variation of C. alcina, and therefore it is a new synonym of C. alcina. The minimum
mean genetic distance between the two samples from Beijing and relatives is 3.9%, and they form a distinct
clade in the phylogenetic tree. They are characterized by the presence of spots at the base of the discoidal cell of
the forewing upperside and in the middle of the leading edge of the hindwing as well as the spot of M;_, cells
extending to the submarginal zone on the hindwing upperside. C. alcina, the clade composed of two samples

from Beijing, C. palaemon and C. silvicola are recovered as a strongly supported monophyletic clade.
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[ Conclusion] C. alcinoides is a new junior synonym of C. alcina. The population which has been known as C.

alcina from Beijing is actually a new species, C. longimaculatus Hou, Fan & Li sp. nov..

Key words: Carterocephalus; new synonym; new species; morphology; COI barcode; phylogeny

FrUE Rl Hesperiidae 2 H /& — AP LR R —,
T B SO A OR B e, FCh IR a8 1], B & R}
[F) A AL AUM I 52, 3 L 0 T Xt 80 11 v B ARARLAE, T
BRI FR M MM TR ZE R Bk Z
(I 73 B, AR A e B T A SRR AR, i 23 4K
0 T D S A% 8 93 38 3 BURY R A R AT 1
TR L A 3 A7 A

RFWEE Carterocephalus Lederer, 1852 K&
T FR IR B 77 08 VBl Heteropterinae, H BT 22512
19 A, 73 A5 1L 9H S BRINANAL 29, 78 op [ 3547 75
A, Forp 12 MORFREREA o BRI R T 1L A AL
FRE 7, U5 A6 A0 78 W b T IR K s 4 R DL
J& Bromus- VM R H & Cynosurus %5 R AFEHEY)
Sy,

BEPTER FEME C. alcina 72 Evans T 1939 4ELLF=
H 2= B 1 i B AR A A IR ()1 2R AR R DL
H 2z B B WG L B bR AR Dy IR 77 5 DR 5 i
C. alcinoides, 2 J& 1) 2 BUE 5t XA 5 B AR 7 4511
W S Ab, o F AR A R TE iz A ) AN D
DR S SR FRATILE I FE AR FRUGE A& B, 2 Sk H Ak
HAR AR 5 T B AR TR R A AL, (H AR AE B B 22
Ft AT HAR TE B BEAR SRR 224,

AWFNH BB REV AR TS0
Fefih b, DUPRR B AR e 05 S A I WA Oy T AT U
R, GiA FLR S FRIE COL J7 71 R B 43 A7 2545 B
JEIEEANTZ AR R
1 MRI55%

L1 RIER

R4 Evans™, IREAE 170 K45 R, AHEFR
DATE B 4R S it 28 B4R SR o R B F S, N T
T 0 e R S5 ME P 1) 93 288 B GEE AL 1 5 2R ) R,
FMEHEFEIR 2 ANFPAS[E I3 Af 4, (5] — 75 A S
A S A [) A LR BB S0 A oAt R, 35 9 B,
32 MM (R 1), IRIEIE SRR R GO B R,
I HUEE FE 48 IV R} Heteropterinae 7 4 /NS [H] & 4
. B S50 Heteropterus morpheus(Genebank 7%

5 : KF881050). /N1 Leptalina unicolor (Genebank
%15 : AB192500). JBEF71b Metisella metis (Genebank

J¥ 515 : KY019796)- L3 1% Dardarina dardaris
(Genebank ¥4 '%5:GU161460) NAMEE. R
GeneBank [ #1751 41, HAR 350 AR 5500 7 45
R, I bAE NCBL BA RS 5 KM B R A7 T
Hepg AR B R B AR ARTE (R 1),

1.2 REHE

1.2.1 HAEAFHR EIRERMEARAREBEH
SONY DSC - RX100 A1, #4 H g 58 8 T, H
100 g/L 1] NaOH UM AL B2, A6 4L H A A B 25
K H Keyence VHX-5000 i 5tiR& =48 B R G
M. AR MBS, A FE R R AIE A % 8 Fh b, R
H Fan 268 LS ARE

122 COI 73693k 5 & DNA 2 HUEH KRR
AR (AE50) A PR A 5 I8/ /4 23 S R 2
DNA #EUR 7 £ (DP304). COI %1 (658 bp) #™1#4
5 F 5192 5 LCO1490 F1 HCO2198", #43
A R X ) b A, AR B SRR SR C. silvicola™) TEBT
BRI C. alcina® 2R R SRR 20 K A0 58 2
RAFHIF 5, KRB ) 1 %51 %) (CarF: 5'-
CGCGCTACTAATCATAAAGATATTG G-3' Fil
CarR: 5'- CTTCAGGGTGTCCAAAAAATCA-3").
PCR ¥ H4K FH 20 uL & &, (3% 1 uL DNA AR,
%% 0.8 uL(10 umol/L) f_E. FU#5I4, 10 uL 7 2 x
EasyTaq PCR superMix(Jb 5%, 2 & EVHARAF R
7l)e PCR Y HEFEF A 94 C Pl M 4 min; 94 C
M 30 s, 48 BE 49 C IEK 455, 72 C ZEAH 1.5 min,
FEF 35 5% 40 ¥R 72 'C ZEAH 7 min. /7 H LA
TAY TR A R A 7] 58 .

123 #EHHr  FHIRE. PR RsEFE B R
HAEH MAGE 7.0 54 R0 KR B W R H B
KABSRYE: (Maximum likelihood, ML) A1 U134 #7
% (Bayesian inference, BI). HH ML f# ] RAXML-
HPC2 on XSEDE 8.2.12 # P, #E# GTR+G #i%!,
HAE A 1000 /&, LLH E1E (Bootstrap support
values, BS) PPl H 5 S AR € 14 B {87 MrBayes
on XSEDE 3.2.7a #F8, S F AT i Bk R B 7K W] K
K% (Reversible-jump markov chain monte
carlo, MCMC) 5l%, i217 5x10° 4%, & 1000 FXHh
FE 1 IR, G5 (Posterior probabilities, PP) #F
A SRR E . 2 Bl AT I 4E CIPRES 4 B IR



K EH, 25 BEPTER SR Carterocephalus alcina Evans, 1939 5 H it {LAFh
1 (53 H - SRR §E R Bk R0 103

F 1 KARIRFIERE Carterocephalus FIFFARIEE"
Table 1 The specimen information of Carterocephalus in this study

W4 KA FKHEH M P bR Hx?

Species Collecting locus Collecting date ~ Sexuality ~ Specimen ID  Accession number

FEPEAR FUME Carterocephalus alcina =G R L AR 2016-08-07 3 SCAU He2228  MW115543

2016-08-07 Q SCAU He2229  MWI115544

pagtal il B2 2016-07-06 3 SCAU He2209  MW115545

2016-07-07 3 SCAU He2203 ~ MW115546

ZREK T S 2018-07-16 3 SCAU He2204  MW115547

2018-07-16 3 SCAUHe2211 ~ MWI115548

2018-07-16 Q SCAUHe2212  MWI115549

R R R AL 2018-08-23 Q SCAU He2205  MW115550

2018-08-23 3 SCAUHe2210  MW115551

mERL R R 2017-07 3 SCAU He2236 ~ MW115552

= KR B 2016-07-27 Q SCAU He2227  MW115553

RHNT RS 2019-05-02 Q SCAU He2206 ~ MW115554

=M EWF e 2013-04-09 g SCAU He2234  MWI115555

2 T M [l 2016-07-04 3 SCAUHe2207  MWI115556

eA e 2006-06-15 3 SCAU He2235  MWI115557

e q==pE MR 2016-06 3 SCAUHe2216  MWI115558

VU O AT B 2018-06-08 3 SCAU He2208 ~ MW115559

2019-05-21 3 SCAU He2213  MW115560

2019-05-21 3 SCAU He2218  MWI115561

2019-05-21 Q SCAU He2219  MW115562

= B LR A 2018-08-23 — MNO012974*

KBHARFUE C. longimaculatus sp. nov.  ALF/NET TR 2014-05-25 3 SCAU He2202  MW115563
R 2017-06-03 g SCAUHe2217  MWI115564

FIBLAR U C. dieckmanni HRH MR H 2020-06-02 3 SCAU He2200  MW115565
B ARSI C argyrostigma HRH R M E B 2020-06-02 3 SCAU He2201  MW115566
LR T C patra KRR/ EE 2019-08-05 g SCAUHe2222  MWI115567
2019-08-04 3 SCAU He2221  MWI115568

SRR C abax AR/ NP EE 2019-08-04 g SCAU He2225  MW115569
2019-08-04 Q SCAU He2226 ~ MW115570

HRFFE C. palaemon H A i B L w1 iy 2014-07-30 Q SCAU He2231  MWI115571
AR 2017-05-18 3 SCAU He2232  MWI115572

W2 s iRl 2016-06 3 SCAU He2233  MW115573
5522 A 2006-06-11 — — HM871044*

BRI C. silvicola HA B AR 2017-07-20 3 SCAU He2230  MW115574
MR 4% — ? — KX049745%

FEAERER 2003-06-30 — — JF853608*
T B L 2012-06-14 a _ MN140974*
TP C. houangty PE R 2 v 2 L 2017-07-28 3 SCAU Hel655  MN199393*
RTHHR I C. avanti H I e ) 5 e B 2018-05-16 3 SCAU Hel654  MN199391*

1) “—” R FRRFEHRFIEEE;2) “¥7 A TRAFHMNCBIT
1) “—” indicates that the information was unavailable; 2) “*” indicates that the sequence was downloaded from NCBI



104 HaEg L K224 (hitp://xuebao.scau.edu.cn/zr/hnny_zr/ch/index.aspx)

42 B

%-F- & _E5ERR (https://www.phylo.org/)"".
%l Fig Tree 1.4.4 A Photoshop CS5 ¥4 &7
H5Ym 2GR EM .

2 ERSTH

21 NFERGEESH

FT ML.BI M) RG K B W EEA—2 L
T R SCFHEAEZE R (B ). R EoR
FrUEJE Carterocephalus . 2 1453 B 8 S ¥
(BS=91, PP=1); Wt LA EL I YW1 9 3, 73 3%
MRS LR S SR C. argyrostigma- B 2R AR T
W C.abax WL F W C. patra. HI R F 1 C.
avanti~ F PR FFME C. dieckmanni. BB 710 C.
houangty ¥R FME C. silvicola 5 F1E C.
palaemon, Clade A FIEEBHIR 1% C. alcina. it
LR SR S 2R A I, IR A R R 1 B AR R

I,

Leptalina unicolor

82/0.93

C. avanti SCAU Hel 654

79/0.94 01/

93/1 C. silvicola Sweden

98/1 C. silvicola Finland

Dardarina dardaris
i Heteropterus morpheus

Metisella metis
C. argyrostigma SCAU He2201
96/1 i C. abax SCAU He2225
100/1 C. abax SCAU He2226

100/1 C. patra SCAU He2222
| C. patra SCAU He2221

C. dieckmanni SCAU He2200
990 99C. houangty SCAU Hel655
81/0.91 - C. palaemon SCAU He2231

98/111 C. palaemon SCAU He2232
C. palaemon Finland

C. palaemon SCAU He2233

C. silvicola SCAU He2230
C. silvicola Norway

B GH ik 5% 21 45 31 9 2 SRR TR SR 00 R R IR
Clade A 17 B AR 7 0 58 O i BE SCHF IR B8 2R 5
(BS=98, PP=1). fEiX—>(H, H 7 C. palaemon
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The values before and after “/”
Bayesian inference, respectively

at nodes represent the bootstrap support values (BS) of Maximum likelihood analysis and the posterior probabilities (PP) of
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Fig. 1 Phylogenetic tree of Carterocephalus based on COI barcodes using Maximum likelihood analysis
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Carterocephalus sp. Yang et al., 1994: 5454,

Carterocephalus alcinus: Seto, 2013: Plate37".

Carterocephalus alcinoides: Wang et al., 1998:
188""; Wang, 1999: 277",

YERRHE : AP BB AR R0 C. alcina FHALL,
HEFEANFET P EREBEAE 1 D=MEN
PE; J5 il Sc+Ry EHAA 1 ASAHIN TS BE, 3598 M, -
M, EHA 1 AMKBE, EHE T 2.

FEME (K 2A 2B): fill K2 7 mm; T B
2 ML BRI B R KR, 5 3 TR, AU . AT
K 13~14 mm, A% B A A S M 3 1E IR
O, Y s hEm K, L%, i RA
1 MRGERRPELL, 5 EPEME, &Z1ET R, &
i, HEIEIE 1A= AR, 5H0 %A E A
A, 3 #E Ry-Rs % M-M, = 2 N7 K BEAE
%, Ry Ry AN H A 2 NN, M3y CuA . CuA, B

Teng yueh -Ting,
@ W.China. H M 3
) 1014,

NHMUK 010247553

C3

msueus. Osp. Kyssmuss,

ST EIL2000%

N 1cm

A: KPR T (SCAU He2217); B: KBEAR 74t (SCAU He2202); C: BEBEAR 70 (H30); D: 3 BEAR 778 (#30); E~N: BEBE4R 70 (SCAU He2210.
SCAU He2203. SCAU He2209. SCAU He2229, SCAU He2228. SCAU He2218. SCAU He2206. SCAU He2213. SCAU He2208. SCAU He2219); A~E: 1.

2 73 AR IES [, 3 J9ARaE; F~N ot 73 IR IE IR

A: Carterocephalus longimaculatus sp.nov. (SCAU He2217); B: C. longimaculatus sp.nov. (SCAU He2202) C: C. alcina (Model); D: C. alcinoides
(Model); E-N: C. alcina (SCAU He2210, SCAU He2203, SCAU He2209, SCAU He2229, SCAU He2228, SCAU He2218, SCAU He2206, SCAU He2213,
SCAU He2208, SCAU He2219); A—E: 1, upperside; 2, underside; 3, lable; F-N: left, upperside; right, underside

2 2 FERFERA R
Fig.2 Adults of two Carterocephalus species
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B 35 50 P PR ER LI B 25 7 T 5% 5 0 85 i 4 282
Forbig o S BH I, JR S R S R R

[

i e (23 S o

1 mm

A: KB F I (SCAU He2217); B: K BEAR 7 (SCAU He2202); C: BEBT L7714 (SCAU He2203); D: BEBT AR 74t (SCAU He2213); E: BE BT AR F7 itk
(SCAU He2212); F: i BEHR 7218 (SCAU He2219); ax J: I 90N 0 5 b BH 2500 TG M5 ¢ 15 Y0 ST 58 25 T W5 d: FO 2% 0 P D000 5 e 1 FH 500 5 325 T W 5

€2+ BH 5 3l i 0

A: Carterocephalus longimaculatus sp. nov. (SCAU He2217); B: C. longimaculatus sp. nov. (SCAU He2202); C: C. alcina (SCAU He2203); D: C. alcina
(SCAU He2213); E: C. alcina (SCAU He2212); F: C. alcina (SCAU He2219); a: Lateral view of vinculum; b: Lateral view of phallus; c: Dorsal view of
tegumen & uncus; d: Inside view of valva; el: Dorsal view of juxta; e2: Lateral view of juxta
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Fig. 3 Genitalia of two Carterocephalus species
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alcina Evans, 1939 {1 7+ 4 (syn. nov.).

3 Wit

IR 20 19 B 20 RIEAN, A S ELFE R
BEAR TR C. alcina AT AR HIGHE SO Fl ()44
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RPEH B S0, CART B FE A N B PEER SR 08 C.
alcina 58 F W C. palaemon. ¥R W C.
silvicola TPEER TR C. houangty. Hif 2R Fr i C.
abax(2 Wb 8 % WA 5L WA C. abax patra).
LM C. pulchra F8AL, Hr 5 ST TR C.
abax 2R R Bt >, Sugiyama®® K4 4R 28 7 A -

TN I HTT, BVRAR R C. patra. AR5
R FRZ AT, BN EREFE C palaemons
M W C. silvicolas KPLE FRUE C. longi-
maculatus sp. nov. 5EBAR W C. alcina N &L
FE s R 8, HE A KR H 3R 5, M\ M,
FEHEH ScR, H BB B A2 H AL AR . TR
HIWE BRI FF I C. palaemon. 5 4R 55 i
C. silvicola MEBTRFUE C. alcina W H R,
A% P 25 43 M7 S0 7 SRR TR R 0] 14 S 35 38t 4% R
BN 1.2%~10%, KBHARFFUE C. longimaculatus sp.
nov. 5 H At A K~ 273845 BE B N 3.9%~10%, HH
L5 198 B R R B AR BE SN 3.9% . R A W
KB FEWE C. longimaculatus sp. nov AL, R
EXFHEA S, 22 MBS EREAEC MM R S
PR DEER S I (1) G R T IE . SMAR R Csilvicola 5
HFRE C. palaemon TERFKEW LR A—3, H
PRI E N 1.2%, 277 B H AR R 1% C.
palaemon F1-5 A 5 KM AL —iL, HOZ AL 2
7 ARFUE C. palaemon BHEIAIT 10 R F,
Cong 55UV B TR RN HAEIZ A C. palaemon
mandan JMSLFR . BRIHIX 2 ANFh K Fh T a8 7
B T EL 2 O AT 1 — IR A

B ROBBARARERARES: T, KE, =9
BRUAFETRAFTAR, EoRLKF|XSE. it
R HEE. RABE. HRIT, I, XE5, FRLA
Bk, R RLE KSR REYSE BT IRME Keyence
VHX-5000 A2 F iR =k LM AR LRI LA B MR, &
WHE3EE g R Jh £ 15418 Blanca Huertas 1§34, + B A3
25 4 5 50 B 69 X A £ AT R 5 414 A XAR A AL
SRV L THRERDE K LH.

SR

[1] WARREN A D, OGAWA J R, BROWER A V Z. Phylo-
genetic relationships of subfamilies and circumscription
of tribes in the family Hesperiidae (Lepidoptera: Hesper-
ioidea)[J]. Cladistics, 2008, 24: 642-676.

[2] WARREN A D, OGAWA J R, BROWER A V Z. Re-
vised classification of the family Hesperiidae (Lepidop-
tera: Hesperioidea) based on combined molecular and
morphological data[J]. Systematic Entomology, 2009, 34:
467-523.

[3] FAN X L, CHIBA H, WANG M. The genus Scobura El-
wes & Edwards, 1879 from China, with descriptions of
two new species (Lepidoptera: Hesperiidae)[J]. Zootaxa,
2010, 2490: 1-15.

[4] FAN X L, CHIBA H, WANG M. The genus Matapa
(Lepidoptera: Hesperiidae: Hesperiinae) from China with
description of a new species[J]. Florida Entomologist,


http://dx.doi.org/10.1111/j.1096-0031.2008.00218.x
http://dx.doi.org/10.1111/j.1365-3113.2008.00463.x
http://dx.doi.org/10.1653/024.096.0403
http://dx.doi.org/10.1111/j.1096-0031.2008.00218.x
http://dx.doi.org/10.1111/j.1365-3113.2008.00463.x
http://dx.doi.org/10.1653/024.096.0403

108

HaEg L K224 (hitp://xuebao.scau.edu.cn/zr/hnny_zr/ch/index.aspx)

42 B

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13

—

[14]

[15

[t

[16

—

[17]

[18

[l

[19]

[20]

[21

—

[22]

2013, 96(4): 1257-1262.

FAN X L, CHIBA H, HUANG ZF, et al. Clarification of
the phylogenetic framework of the tribe Baorini (Lepid-
optera: Hesperiidae: Hesperiinae) inferred from multiple
gene sequences[J]. PLoS One, 2016, 11(7): e156861.
HUANG Z F, CHIBA H, FEI W, et al. The maculosus
group of the genus Celaenorrhinus Hubner, 1819 from
China, with discovery of female C. kuznetsovi Devyatkin,
2000 (Lepidoptera: Hesperiidae: Pyrginae)[J]. Zootaxa,
2014, 3881(3): 279-290.

HUANG Z F, CHIBA H, WANG M, et al. Establish-
ment of a new genus for Abraximorpha heringi and A.
pieridoides (Lepidoptera: Hesperiidae: Pyrginae:
adini)[J]. Zootaxa, 2016, 4173(2): 147-154.
TANG J, HUANG Z F, CHIBA H, et al. Systematics of
the genus Zinaida Evans, 1937 (Hesperiidae: Hesperi-
inae: Baorini)[J]. PLoS One, 2017, 12(11): ¢188883.
HUANG Z F, CHIBA H, JIN J, et al. A multilocus phylo-
genetic framework of the tribe Aeromachini (Lepidop-

Tagi-

tera: Hesperiidae: Hesperiinae), with implications for tax-
onomy and biogeography[J]. Systematic Entomology,
2019, 44: 163-178.

CONG Q, ZHANG J, SHEN J H, et al. Fifty new genera
of Hesperiidae (Lepidoptera)[J]. Insecta Mundi, 2019,
731: 1-56.

U AR, TRIE UG o [ e 1] 55 (M. A& iU 5 A,
2017: 1344-1348.

EVANS W H. New species and sub species of Hesperiid-
ae (Lepidoptera) obtained by Herr H. Hone in China in
1930-1936[J]. Systematic Entomology, 1939, 8(8): 163-
166.

AL . A ERE AN BT[] B HEER, 1962(2):
139-158.

A E . PSR A R By A [T]. B AT O,
1989, 10(4): 349-354.

JAFE. T ERESEE M. 2 B, EBIH : TR R 2 4R AR
#t, 2000: 724.

Ji58. v R 3 26 5 5 5 (M. KB T R RHE BOR
fiAt, 1998: 292-293.

PALRE. = B IR IM]. JE 5T E AR AR, 1995:
134-135.

T, A-RE, PRERTE. TR B R R H - SR M. A
Mz TR RL A EOR B, 1998: 184-188.

FEW. RERERPERIGELREM]. R HHRH
H AL, 1999: 277.

TR, JEAC, XU, S SR T A E IR R IFE IR AD].
Hi gL AE A 4R, 2008, 27(6): 542-546.

WRIEZE. St /N B8R IM]. 5% FH: 5t M R H AL, 2016:
470.

ZRYRNG. HIR A NBE LR M. 22 HOR R EOR
HfR AL, 2011: 304.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

ZJE R, BUKIK, R0, &\l s M. B B
A RRAL, 2009: 40-41.

SETO K. A study of the butterflies in Beijing[M]. Tokyo:
Mokuyosha, 2013.

EVANS W H. A catalogue of the Hesperiidae from
Europe, Asia, and Australia in the British Museum (Nat-
ural History)[M]. London: British Museum (Natural His-
tory), 1949: 225-232.

SAHOOL R K, WARREN A D, WAHLBERG N, et al.
Ten genes and two topologies: An exploration of higher
relationships in skipper butterflies (Hesperiidae)[J].
PeerJ, 2016, 4(4): €2653.

LIU G C, CHANG Z, CHEN L, et al. Genome size vari-
ation in butterflies (Insecta, Lepidotera, Papilionoidea): A
thorough phylogenetic comparison[J]. Systematic Ento-
mology, 2020, 45(3): 571-582.

FOLMER O, BLACK M, HOEH W, et al. DNA primers
for amplification of mitochondrial cytochrome ¢ oxidase
subunit I from diverse metazoan invertebrates[J]. Mo-
lecular marine biology and biotechnology, 1994, 3(5):
294-299.

KIM M J, WANG A R, PARK J S, et al. Complete mito-
chondrial genomes of five skippers (Lepidoptera: Hesper-
iidae) and phylogenetic reconstruction of Lepidop-
tera[J]. Gene, 2014, 549: 97-112.

KUMAR S, STECHER G, TAMURA K. MEGA7: Mo-
lecular evolutionary genetics analysis version 7.0 for big-
ger datasets[J]. Molecular Biology and Evolution, 2016,
33: 1870-1874.

STAMATAKIS A. RAXML Version 8: A tool for phylo-
genetic analysis and post-analysis of large phylogenies[J].
Bioinformatics, 2014, 30(9): 1312-1313.

RONQUIST F, TESLENKO M, VAN D M P, et al.
MrBayes 3.2: Efficient Bayesian phylogenetic inference
and model choice across a larger model space[J]. System-
atic biology, 2012, 61(3): 539-542.

MILLER M A, PFEIFFER W, SCHWARTZ T. Creating
the CIPRES science gateway for inference of large
phylogenetic trees[C]// Gateway Computing Environ-
ments Workshop (GCE). IEEE. Computer Society: New
Orleans, 2010.

Wik, B, B, JEsURR R G M. dbst: Bl
FEARSCHR RS AL, 1994: 118 -119.

e, e, EE. PEIMER RN LT BE
G F SRR M. AE 5T BEEHRAL, 2015: 294-317.
SUGIYAMA H. On the taxonomic status of Cartero-
cephalus abax patra Evans, 1939, and its allied species
(Hesperiidae, Lepidoptera)[J]. Pallarge, 2004(8): 13-16.

[S3fEHE & &I


http://dx.doi.org/10.11646/zootaxa.3881.3.6
http://dx.doi.org/10.11646/zootaxa.4173.2.5
http://dx.doi.org/10.1111/syen.12322
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1016/j.gene.2014.07.052
http://dx.doi.org/10.1093/molbev/msw054
http://dx.doi.org/10.1093/bioinformatics/btu033
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.11646/zootaxa.3881.3.6
http://dx.doi.org/10.11646/zootaxa.4173.2.5
http://dx.doi.org/10.1111/syen.12322
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1016/j.gene.2014.07.052
http://dx.doi.org/10.1093/molbev/msw054
http://dx.doi.org/10.1093/bioinformatics/btu033
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.11646/zootaxa.3881.3.6
http://dx.doi.org/10.11646/zootaxa.4173.2.5
http://dx.doi.org/10.1111/syen.12322
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.11646/zootaxa.3881.3.6
http://dx.doi.org/10.11646/zootaxa.4173.2.5
http://dx.doi.org/10.1111/syen.12322
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.3969/j.issn.1008-0457.2008.06.015
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1016/j.gene.2014.07.052
http://dx.doi.org/10.1093/molbev/msw054
http://dx.doi.org/10.1093/bioinformatics/btu033
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1111/syen.12417
http://dx.doi.org/10.1016/j.gene.2014.07.052
http://dx.doi.org/10.1093/molbev/msw054
http://dx.doi.org/10.1093/bioinformatics/btu033
http://dx.doi.org/10.1093/sysbio/sys029
http://dx.doi.org/10.1093/sysbio/sys029

