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Confusion between Caridina laoagensis and Caridina tupaia in Japan

BRIEN1* « FLILEER2 3**

Yusuke Fuke and Tomoaki Maruyama

ABSTRACT: The morphological characters of the freshwater
shrimp called “Ryugu-hime-ebi” in Japan are not always
consistent with those of Caridina laoagensis, which has
been given its Japanese name. Recently, a cryptic species of
C. weberi species group that includes C. laoagensis was
newly described as Caridina tupaia. We aimed to resolve the
historical confusion between C. laoagensis and C. tupaia in
Japan. For DNA barcoding and morphological examination,
we recognized the two taxa in “Ryugu-hime-ebi,” i.e. C.
laoagensis and C. tupaia. Both species were clearly identifi-
able by the morphology of the distal setae on the posterior
margin of the telson. Furthermore, we presented two new di-
agnostic characters: the presence (C. tupaia) or absence (C.
laoagensis) of black spots on the lateral side under fresh
conditions and the number of postorbital dorsal rostral teeth
(0-2 vs. 0): these characters do not completely segregate the
two species and are therefore recommended to be combined.
Based on these characters, we reviewed previous records and

found that the taxon that was given the Japanese name
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“Ryugu-hime-ebi” was most likely C. tupaia. Finally, we
proposed to give the standard Japanese name “Ryugu-hime-
ebi” to C. tupaia and the new Japanese name “Un-mon-

hime-ebi” to C. laoagensis.

Key Words: Caridina, DNA barcoding, Ryukyu Islands,
standard Japanese name

Bl EConic

Caridina weberi (33 =H (1979) 1T X > THIH T
A oiEanice x X2z E@0o—fE<T, [
XieBOWTAFEEIEIM#HEL T av sy AT
EMHRE LCRIBE N, figodskic>wid
Bl hcwimungs, HEkE v S Bk TO®EEICH
KT pEEbNG, ERPEATETHSDIENH;
DEELVBE AT ERTH - dTHS, DKL
E5LKDM, Vav/ okt EICHIGT %4 E
LTC weberi?SH WV St GEEM, 1979; 1LI#,
2002; FEEH, 2003; #k, 2007; (LlF, 2008). Cai &
Shokita (2006a) (% I Bk 51| & %> & Caridina lacagensis
ZHE L, AMMNEER (1979 BLUHEEH
(2003) TC weberiE SNTWHFTH D &%
FLc, Thllkg, BlEEFTY)av s/ yex B
X g % F#41E C. lacagensis & S, C. weberi |3]E]
RicAafmLEnwEasncTns (EH - B, 2014; 3%
=H, 2019; &H, 2019) (Table 1).

Jav/obATERY 7Y YORKREMZE &
UHEL OIS AN T, ZDIF/NITE O TIRALA
ALTws, KR EAEE TR o 5 B
ORE A E S h 2o (B - B, 2014; S,
2019), BEHMAE BohmWEKHREsNT
B, Inooffkb) avryvexzed LTk
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Table 1. Change history in the Japanese name and scientific name of “Ryugu-hime-ebi” and morphological characters of the

taxon in Japan.

Japanese name Scientific name Morphological characters of taxon References
Ryugu-hime-ebi . » .
Jom s EATE Caridina weberi De Man, 1892 Short rostrum, black spots Shokita (1979)
Ryugu-hime-ebi Caridina weberi De Man, 1892 Short rostrum Shokita (2003)

Jav/okrzE
Caridina laoagensis Blanco, 1939

%ngl;—l;m: _Eb; e Caridina laoagensis Blanco, 1939
Caridina laoagensis Blanco, 1939
Tahiti-numa-ebi
JeEFRAIIE
Ryugu-hime-ebi
Jav s/ okexATlE
Un-mon-hime-ebi
v yEYVEXATE (R

& Keith, 2019

& Keith, 2019

Caridina laoagensis Blanco, 1939

Caridina tupaia De Mazancourt, Marquet

Caridina tupaia De Mazancourt, Marquet

Long rostrum, plumose setae on distal

end of telson Cai & Shokita (2006a)

Short rostrum, black spots Shokita (2019)

Long rostrum Nagai et al. (2022)

Short rostrum Nagai et al. (2022)

hort rost lack spots, simple set
Sho : rostrum, black spots, simple setae This study
on distal end of telson
Long rostrum, without black spots,

. This stud;
plumose setae on distal end of telson 15 stucy

bhTwa Gul, 2017; 5435, 2018). AENE
FN5 C weberi FEFHIC I OREFENE E N TH
0 (De Mazancourt et al., 2019), A543 75 o 573 Ka - 22 H6E
AR DHEAEL L B EARPIEES N TV W T &5,
Ttk BRLO—NTH 2 EEZLND.,
AR, C. weberi FEEf D RSP S T b, &
) %7 OEELD S5SNI C o weberi D[R FE A
Caridina tupaia & L THEFLHE S 1172 (De Mazan-
court et al., 2019). AFEOFFEIZ T & THIRIIE
MOMESNTORY 2977 X T EOEHE XL
it hs, Ao BROIIc>WTRE/REh T
W, CORHEER S E b &S, Nagai e al. (2022) 1%
JEREIZE & BT OFS IR D W T & BBk
EOEREDP OHE L. COWMIT, C tupaia &
C. laoagensis DT 72 1HIBIIEE & U CHM Sl o
MESREEENL T8 bb, O fid
B OS2 i o hEiS A A % 0 & 5 » CTilifEn
MBI T B ELTWAD, & 51T, Nagai e al (2022)
& C. tupaia DI/ E L THifcic s e F X2 T EAHE
LU, AENY 2w 79k £ EThHBAREN
FRETLcwiswn, F7z, lidoEEIC> VT HL
£ AR SANAY

ARiTlE, INoDiTIFREZR & 2 ¢, BEEER
ZlVavryvexze] WEITHE L TC wpaia
& C. laoagensis D EH SBEHILDH, WL DMOD
FrL VI b InA <hatd 5.
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B #R&ELUFE

201443 H 7 52020412 A O IS ARMN £ £ O'Fi
BrlE,ofBontc) av 7y e Xz EFEREGT 180
fEfkicoVwT, EEEES X U—HofERic>0wT
3 3 FY 7DNA (mtDNA) O 16S rRNA fEg
ZHWIDNAN =3 —F ¢ v IS WCEE L
to. RINH OB/ SRR (2017) B XL
th (2018) THETSNIcEEREHEL TV 5, Et
LEE W, ARk, SfimfonE, M
B, RETRIGROMIEDIZETH 5. i ST
DNIE 1F C. tupaia & C. laoagensis DFFNZE & LT
Nagai ef al. (2022) TIRESN TV 5. KWK TII,
FImEB oM E 2 2 o 7L L TR L 72 ¢ 1, #ifS
D SEHHEAYES 1 il FRHES o 25 1 8 o rh AT I A7 i
95 2, [E5 1 HTE B2 Ei 0 BIEI T I fTiE T 5
3, A2 Efi O th SIS AIiE 9 5 ;5 4, [AlHE 2 6 & 5
3 OB T IS ALE T 5 5 5, (a4 38 o AT
AL B ;5 6, A3 Hi ORI ICAIE ¢ 5. 4
A e LT, B LBROBREER S, %A Lo
th, M Ngthait Lz, FALKIEE 23S
P AR OMEEIZFED SR L 72, RBETAIRE
1213, C. laoagensis Tl3HILITE WPHRHIEL H 0,
C. tupaia TR VEHIROMIENH 5 2 LR S h
TW3 (Cai & Shokita, 2006a; De Mazancourt et al.,
2019). RETRIEH OMIE 3KIESB X Ol LT
BLED D B, AWIR CTEEREARBAET L /.



DNAFH B R0 5435 & O 5 ER - © Mon-
arch Genomic DNA Purification Kit (New England Bio-
labs) Z MW TFT -7z, 16S rRNA $H1E D PCR HEiliE I
13 16S-F1 (5-GTACCTTTTGTATCAGGG-3") & 16S-
Rl (5-CGGTYTGAACTCAAATCATG-3') (Fuke &
Maruyama, 2023) D7 74 ¥ —+& v FEH WV, X
JEHF125uL % E LT, T DWNIRIE, PrimeSTAR
GXL DNA Polymerase (TaKaRa) 0.25 uL, 5XPrime-
STAR GXL Buffer 2.5 uL, dNTP Mixture 1.0 zL, 5 uM
WHRL 7275 4 < —£0.75 uL, DNA VA 0.8 uL,
K 6.45 4L & L 72, PCREUG IE T #% 98°C T 30
b, MRS % 98°C 105, 55°C 15F0, 68°C 45
D30V A 7 v, kiR %E 68 CTI0M TIT - 72,
PCR Y 12 ExoSAP-IT Express (Thermo Fisher Scien-
tific) THEIL, 2—o 7 4 ¥V 37 RABRS
thicyr v H—v—rrvyvvra2FKiELiz, Bohi
EC%113 Unipro UGENE 49.0 (Okonechnikov ef al., 2012)
EHOTEEDOF = v 7B X UHREET - 14,
DDBIJ %1 U CEBRERRS 7 — ¥ <=2 (INSD) I
Bkl (77 €y v a &S D LCT99484-1.CT799500,
LC816565, LC816566). DNA/N— 3 —F ¢ v 7 Dl
Wiz, BoNEFiz> W TBLASTN (Altschul ef al.,
1990; Johnson et al., 2008) % ]\ 7o fH[EIVE MR A 52
it L 7z

IR DL e\ s> W Tld, AR
EDIHA K T4 v EZEHIC L (ARBRYS,
2020).

|

Atyidae De Haan, 1849
X< xR}
Caridina H. Milne Edwards, 1837
EXX2Tb)E
Caridina tupaia De Mazancourt, Marquet & Keith, 2019
Jav/oexzlE
(Figs. 1A-F, 2A, B)

METEA. KPM-NH 4871, sk, B/ \EH LA
R8T, HE R (GRS, 201443 H 22
H, 77ty a3 v&HT  LCT99489-LC799496, AL
IIETEAREE ; KPM-NH 4872, 5{E{A, MR,

Jaw e xTEDRERK

FE)I B CAHEE), 2015463 H23 H, HuliE
EREE ; KPM-NH 4873, 6, il /\&E LETSE
My, v vl v =Fo ik (B&E), 2015
E3H28H, ALLBEIERSE | KPM-NH 4874, 3{H{X,
PIRRUE SRR ORI, BRI 5 & Nl (OKED,
20164E2 120 H, L1l & B £ 5 ; KPM-NH 4875,
VAR, iR Ak, o5 <)l Bl (HEB),
20164F9 H21 H, il & 8] % & ; KPM-NH 4876,
LR, sl atEd, AiskE s A Bif (HEE),
20164E9 H 23 H, 77 & v v a ¥Y&FS 1 LCT799497,
AL BIERE ; KPM-NH 4877, 2l {k, #hf# R fi6
i, ZE Y o kit CHHEE), 20164F9 H 23 H, L
HIETEHER 5 KPM-NH 4878, 3{E{A, #pfBuE /Nl
BRGAREmT, WIS R (50D, 20184FE3 H
14H, 77 v ¥ a &S LCT99498-LC799500,
FLIL B EHER4E 5 KPM-NH 4897, 1fl{k, gk 4is
i, Al Rl CAEE), 201543 H20H, Ful
IR ; KPM-NH 4898, 2 (A, FEVLSIEKEED
BERITESM B (EARE), 20184F2H22H,
LI B ERAE ; KPM-NH 4899, 4{E Ak, hffE = &
Bl dER, ERMEOEK (55, 20204
12410 H, FLIEEHERE.

FoRE. AR ORI, 1 AR A 18 o S
S22 EfEM I A ZEIPHICH 5 (Figs. 24, 3A).
M Egicidz-22 CGEE165) otinsd b, T o
5 H0-28k CE¥E0.68k) EME‘RAICNEST 2
(Fig. 3B, O). #iffl M2 133-7 (P49 o@EH
b5 (n=36; Fig. 3D). RHEIARIGITIE 7-11 KD
BIRMIE (simple setae) % &> (n=19; Fig. 2B).
BF. KO EWArEEROERT, FidREn
BEZHTH 5. BHBMEKEZROT, FiHiciHE
DIEFHRA A SN 5. ShlfgH & IS o Ml R EDE
ndy, ToHFEREIZ0-8 CF22), IREIT
Miz3-5 CFE48) Th -7 (n=17). BOBEIMHE
D SN D, TOHPAREE, BSITRE
BV H 0 (Fig. 1A-F), IREBRE S E & IREEIC
F o T AR D 5. CORGMITT ¥
J — VIEERICTERITHAT 5.

DNA/N— 3 —F 4 v U 12 {& ® mtDNA 16S
rRNA Ik D Bt 51 (918 bp) % PRJE L, BLASTNIZ
K AMHRMEMBZET - ET A, BO—HELS
o1z b DI C wpaiaTH - 12 (97.1-100%). C.
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Fig. 1. Caridina tupaia (A—F) and Caridina laoagensis (G-J) collected from the Ryukyu Islands, Japan. A, KPM-NH
4872, Ishigaki Island. B, KPM-NH 4871, Yonaguni Island. C, KPM-NH 4873, Iriomote Island. D, KPM-NH 4874,
Kume Island. E, KPM-NH 4877, Ishigaki Island. F, KPM-NH 4876, Ishigaki Island. G, KPM-NH 4856, Okinawa
Island. H, KPM-NH 4865, Yonaguni Island . I, KPM-NH 4867, Okinawa Island. J, KPM-NH 4855, Okinawa
Island.

tupaia DX 5 ¥ 4 7 DFERELA & 1499.2-99.4%, +
O &4 7 OBEFES & 1398.0-982% —F L 72 (De
Mazancourt et al., 2019). LI EOfER LD, ch oo
BRI C. tupaia TH 5 T EDIREE NI, Fidd C
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laoagensis & 1390.2-90.7% D—HCHTH - 7z,

S, AEIRENTE, BRERYEOIL TR s
TWEEZEZLNDD, C lacagensis & D[R 13
W ENTEFE RS AEED? S OREDHTH -



2w 7wk XL EDER

Fig. 2. Diagnostic characters of Caridina tupaia (A, B; KPM-NH 4871) and Caridina laoagensis (C, D; KPM-NH 4867).

A, C, rostrum. B, D, distal margin of telson.

72 (Nagai et al., 2022). RFFHICB VT, EAE,
JKE, Eh R, AEE, aRE SIEETED
TR s, BT, VoEVEREDOF a A X
VEBLIOZ M55, vETHEBOY KIVEB K
OCH A4, 7y ridEDIn by iE 757
2R A VTONMIVE o, SEFE, E-LT
B, 77 bexED» oS TV A (De Mazancourt
et al., 2019, 2020).

EBBE AMEEE LTI EREoRNORED
MREEICAERLTWE, B8, FHERGIEOMI O
ZRELSABTH Y, WA L s BRE
LTV EM, TS EEJiicBVwTdEEL
< RN ciERs .

Caridina laoagensis Blanco, 1939
vveEvexTE (FFp
(Figs. 1G-J, 2C, D)

MRETHEA. KPM-NH 4843, 2fH (£, #hfEf1E T,
2 B CHEE), 20143 A 15 H, Julif s
FREE ; KPM-NH 4844, 13 {E{k, FEVLEFHEEEEA
EHTKHE, LR (BAE), 201449 430 H,
AL IR AE ; KPM-NH 2276, LB, #Zs)I[E =
AR LM, PN EGRE R, 20145510 H2 H,
AL HIERAE 5 KPM-NH 2277, VK, #2315k
ari, m)IBEamEE Tk, 2014410 H 18 H, Fuily

BIEEREE ; KPM-NH 2278, 1 (A, &2 & K ahm
AT, A A (ERRED, 2014411 H2H, HL
LY EIERSE  KPM-NH 2279, 1A (£, &R & AR
T, e I R RD, 20144E11 A2 H,
LU B ERAE ; KPM-NH 4845, 1Ak, hfRIE4iE
i, LR CREE), 20154E3 H20H, Jul
HEAEREE ; KPM-NH 4846, 11 #{A, #hfllE A
YRR (REE), 201543 H25H, ALy
BIEREE ; KPM-NH 4847, 74k, #hfEIE/ \E L#AMT
BT, REHIIREHE Lk (RS, 201544
Hi1H, JulLBEIERSE  KPM-NH 2280, 1{E{£, #f
ZRNNE =i B EE LT, A% )RS ik, 20154
10 H 18 H, EM&KEE ; KPM-NH 2408-2426, 19
A, AR =ImAEE LT, AR A R~ E 5
&, 2015410 A 18 H, AL 1l % B £ % ; KPM-NH
2427, VIER, MAIE =@ EREE LT, FiIEA
1 Bk, 20154E10 A 31 H, AR B E ; KPM-
NH 2428, &, AR =7mEEE LT, Nl
A fE LR, 2015810 H31 H,  FuL il 27 B iR 48
KPM-NH 2429-2430, 2 flil f£, #2316 = JHi AR 1L
mr, R HR, 20154F10 H31 H, ALl & B
£, KPM-NH 2431-2437, 714, i s Bm o]
my, A E Il GRS, 20154E11 H 1 H, Sub
B o B R AR B SE  KPM-NH 2438-2446, 91
I, AR =i B (LT, A1 hi, 20154
11 H20H, FLILEY B ERSE ; KPM-NH 2447, 2448, 2

CANCER 33 (2024) 19
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T i, AR =G AR LT, &= )i, 2015
11 H27H, ALl B B R 5 KPM-NH 4848, 3 i
IR, AR IR S PUREZCR BT, SR (KRB,
20164F1 H29H, FLiliZ B 5 ) KPM-NH 4849, 1
TEA, R R B ZOR BT, & A R R (AOK
B, 20165F2 H7H, Sl & B £ % ; KPM-NH
4850, 1K, FREIE S FERACK BT, BTHJIT (A
KED, 201652 29 H, FuiliIZBIEEE ; KPM-NH
4851, VA {K, hHBEEFAZCK ST, #2wIT
i (AKE), 20164F3 H11H, HLi &R E
KPM-NH 4852, 4l {4, B GE T, i HIREHEK
B CHIE ), 201659 H23 H, ALl & R4
KPM-NH 4853, 7{E{&, R AdE T, &= R)If
(AHEE), 2016459 23 H, MILEHIRE ; KPM-
NH 4854, LA, B &y Bl Nl b, s )1
LiREsr = (FHE), 20164E10 A 1H, HuliE
BAEREE . KPM-NH 4855, 1 fE{A, #h#BIEEEE A
t, @EOKEE MR oKEE GhiE), 2016410 H 19
H, tEFENELE ) KPM-NH 4856, 14 £, il
HEATRL, BB TROKE (S, 2017
3 A30H, FLLEHIERE ) KPM-NH 4857, 13 #{A£,
MR AT, PEES)I PR, 2017453 H 4
H, JLL#EIEREE  KPM-NH 4858, 6 {1k, ffEl
EISHECER, iy o T PRRE), 2017453 HS
H, LIRS © KPM-NH 4859, 6 fH{K, il
FEISHELATS T EAER, [HZEN — v — /2 (PR,
201743 H 7H, ALILEEIEREE ; KPM-NH 4860, 6 i
&, R, PRI GRS, 201743
H8H, FILZHIERE ; KPM-NH 4861, 15K, 7
MRS, PHEII (h#ES), 201743 H8 H,
ALY BAERAE  KPM-NH 4862, 3{@{A, h#RIREUA
ERACEHT O EP o, REFR) I chiR G, 20174
3H8H, ALEHEIERAE ; KPM-NH 4863, 1%, i
MR E ARSI E T, HIE)N (SIBEE), 2017
FEIA1H, MBS ; KPM-NH 4864, 8 {H{A,
PRI EE T B 24, EK TR GPRRE), 2017
FE3H12H, SRS | KPM-NH 4865, 2 {H{#,
BRI\ (LA SARENT, HE g (GAREE),
201843 H 13 H, FIAJURAEESE ; KPM-NH 4866,
LA, wpfRIE A\ E LERGAREET, HE R (5
M E B, 201843 15H, Bl ARG 4 &£,
KPM-NH 4867, 1 filf&, kiR, LRI

20 CANCER 33 (2024)

i GPARE), 20198E5H26H, 77 %y va v
5 1 LC816565, Ha &/ ERER | KPM-NH 4868, 6 1A,
PRI, PEES)IthR OhREED, 20194E5 A
26H, 77 v ¥ a vESLCT9484-LCT99488,
LC816566, f& K &/ % 5 KPM-NH 4869, 3 {lil {£,
R A E T, sl CRIES), 20154E3 H
23 H-24 H, FLILFTEAERSE ; KPM-NH 4870, 1{f{%,
HRRIE G IE T, W) i (RHEE), 201543 H
23 H-24 H, Ul BIEREE ; KPM-NH 4900, 7 {{&,
PRI o S T g, RIS o P o /N[ )1
(EHE), 20206E12 H 11 H, SuliE .

FERE. AHA Ol E, S 1Al AR 1 8 o R A
55 3EI 0 Sl O FIPHIC H 5 (Figs. 2C, 3A). 4iffy
022 CEg147) otlinsd b, T055
RE% G I 4 28375\ (Fig. 3B, ©). ZEfA T
Bicidl-6 CEt32) o2 d 5 (n=142; Fig.
3D). JBHiARNGICIE, i 28R CEE4.974)
D F VPR HIE (plumose setae), < D 7RI 25}
(FHi2 3%t s n=2) OEVEi%Z > (n=52; Fig. 2D).
BF. KEEH, REf, KMem, Btk
HTh b, HHICHBOIETENRA SN 5, HHlgH
IR MEmEROEGTTE R [~ O L5 IR
DA SN B EERAZ V. RESRVEKTE,
BRBERE D BEBIcin - 7o BFRRUAIE W 23 H AL
o, Al BEBTd v (Fig 1G-D.
DNAN—I—F 4 V7, 7{f{KD mtDNA 16S rRNA
FHI D ECH] (920 bp) ZPRGE L, BLASTNIC X 54
EIEMERZIT> 70 & T A, C laoagensis DG FRELY
&99.4-100%— L 7c (Nagai et al., 2022; De Mazan-
court et al., 2023).

B AEBENTE, AINOTHER, W/IE,
FAIR, WIS OBRAE, HMTE, 28, i
B, KB, B&E, AERE, HERE, SIEEC
BOLTiE»dH 5 (WK, 2007; 545, 2018; ALl
2017, 2018; ALIl1 = &%, 2018; A1l = R4, 2022;
Nagai et al., 2022; AWF7E). A TH2H 5 HEMHIE,
HElc L 2MINEBchrEEILOoNTVS (L
1, 2017, 2018). EA TR 7 « Y E ~ (Chace, 1997;
Cai & Anker, 2004; Cai & Shokita, 2006ab; De Mazan-
court et al., 2023), 1 ¥ KX YT DRI Y = V5
(Dwiyanto et al., 2021) 7» HEEEFS N TV 5,
EBBIE ARIEEE LTIhREs» & NiRio



B Caridina lacagensis

Jaw e xTEDRERK

Caridina tupaia
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Fig. 3. Histograms showing the distribution of rostral trait values for Caridina laoagensis and C. tupaia. A, Position of the

tip of the rostrum. Positions were categorized as follows: 1, rostrum reaching near the middle of the first segment

of the antennular peduncle; 2, reaching near the joint of the basal and second segments; 3, reaching near the middle

of the second segment; 4, reaching near the joint of the second and third segments; 5, reaching near the middle of

the third segment; 6, reaching near the end of the third segment. B-D, numbers of rostral teeth.

WD d 24K WAKEYFICAEEL TV B
B, WEASomI0Z < 3EABBTHy, Wl
AN PR BIEE S > TVWBD, TDLHK
e b ELE LT MRl clERs N %
to, Vaw s ok sl 3RFMICERL TV,

|

& L EREORTIE

KFZETIE, “VavsZobexot” EFFENS
FEGERIC O W TIERBIZE OG5 L U DNA /Y —
a—F 4 v EEL, 2o DIEREN « E{mI)Ic R
a5y vaERRMT LI ENTE . BEIRRIC
TUREIEA b 729, RANCHRE@aMEb25 7 v v
&, C tupaia EFZ SNrch, JEGEE TR ORI
SLWTERENTORL, 2L, EOBHTE

BRI 28 555300 & 55 S HEHET M i R AGE Y
51 5% C & (Fig. 7a in De Mazancourt et al., 2019),
DNANX—=I=F 4 Y7/ D) 77 LY REAED
wr s TORMbEENTVS &, FJERER
BEMBEFELLEVWI EhDS, IO DRTERKE
EHLL. Fi#ichHuohicBlREa 74 v a
v EOERTROPNHR LI, AR EOH
ERFICIORENER DB B T ENEZ o,
REIAREIOIRHIEEZ & 5, Rl REosun
52 1%, Cai & Anker (2004) % & UF Cai & Shokita
(2006a) M3 ECHk L 72 C. laoagensis DR & B —3
L7, 51T, DNA/N—2 —F 4 ¥ 7 Tl3, Nagai
et al. (2022) B & ' De Mazancourt et al. (2023) THIE
SNFAFEDOELS & —F L 713D, C. tupaia & 135
10%DZEENED o e, Wik, Dl EbHAE
DEMIZ>VWTIE, BEIKHEOMIEDIES LI
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DNA/N— 3 =5 ¢ v 7 CTHIBICIXBIT & 5 & i
S ons,. Fi, C wpaia DRFOEKE, RE
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