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2022. Records of the Bigtail skate Dipturus macrocauda (Rajiformes; Rajidae) from
Fukushima and Ibaraki prefectures, Japan, with comments on their morphological,
biological and genetic characteristics. Ichthy, Natural History of Fishes of Japan, 18:
25-33.

Four specimens (696-1268 mm total length) of the Bigtail

skate Dipturus macrocauda (Ishiyama, 1955) (Rajiformes; Ra-
jidae) collected off Fukushima and Ibaraki prefectures (the Off-
shore Joban area), Pacific coasts of northern Japan, represent the
first records of the species from the Joban area, the former lo-
cality also representing the northernmost record. The specimens
were identified as D. macrocauda by the following combination
of morphological characters: snout moderately elongated and
broadly pointed with firm rostral cartilage; dorsal head length
5.2-5.6 times interorbital width; pelvic-fin anterior lobe broad,
shorter than posterior lobe; tail broad and robust; large speci-
mens uniformly plain greyish on both body surfaces; tail with
1-3 thorn rows in females, single in male; 1-3 nuchal thorns;
scapular and lumbar thorn absent; ventral sensory pores opening
near cloaca. The largest female specimen (1268 mm total length)
was considered mature by observation of internal reproductive
organs. Furthermore, variations in the mitochondrial COI gene
and control region support the above morphological identifica-
tion and suggest that the species includes some genetically dif-
ferentiated regional populations in Japanese waters.

HoFTAHHFT AR (Rajiformes; Rajidae) D H
> F I A J& Dipturus Rafinesque, 1810 (& WA < AR D ER
BICKFENE 2 L, MIRENELS, HHEHED 60% 2L

ETHBT L, REOBMINENHYE NEXOHE15TH
BT L, IBHEBEN30LLETHB T L, MADEREMN S5
em DL ETH 5T &, ZEEARIC funnel ZR< T &, HEFE
DRI ORI B RN RN R ETREDOIT 5
N5 (Ishiyama, 1958, 1967; Ishihara, 1987 ; {55, 1988 ; 3,
2018). AJEIFHSIC 38, HAMENSZAH Y FA
Dipturus chinensis (Basilewsky, 1855), /v 77 XX Dipturus
gigas (Ishiyama, 1958), Y & 71 A X Dipturus macrocauda
(Ishiyama, 1955), 7 >/ % 71 A X Dipturus tengu (Jordan and
Fowler, 1903) @ 4 WIS N % (A I, 2013; Last
et al., 2016; Fricke et al., 2022 ; AKf, 2022). TD5 5, F
WA ANG T HERB T 5 HIRR X TORTERE, R’
TGO KB S BHIEK, FIEE- 5O R 1R, B,
HEOR Y FilfBs K TR FilFIC L, /K 150-850
m (ZAERT B AR OET, A TEE13mEE
IC3#9 % (Ishiyama, 1955, 1958, 1967 ; {f5J5i, 1988; Jeong,
1999 ; BRI, 2013; Last et al., 2016 5 3, 2018).

IKEEWTE - ZEBMATEOLEAL (692 F2) ICK2E
JEEA v 22— F a—)LIEICHBWNT, 20192021 ISR
5 RIKIL O F AR DK 208-383 m A 555 4 [AkDF
YR ANNERES NIz, TS DA HEE) 5 DY)
BUERCH D, XIHEBERDS/G5 NAARIEAREDOILRE
BETRBTD, TORRERN, AN, B X CEER
LLBITHET B,

M EAE

GBEACK S Fu—)VilE T, #hEE 13.0 m, Sid
E261m, fIOMES4m IvRFZYRFESOmDRO—
Uz Uz, 3w R RIGNME, S48, #Bn;il-H
O-FHMHET, HARZNZN 50 mm, 8 mm, 60 mm T
Hb. Fiz, REGHOHMNSHEE TOMICTT RS 2.
1A & 72 0 OHMRERNEEHI 30 70 & L, fisEEAD
SOOI, YO KE AMZE EDRREMNEN D 2551
(& BUMEIRE ] 2 A LT B

FEA D FF I 71413 35 & 1 Hubbs and Ishiyama (1968) &
Last et al. (2008) IZfiEVY, / FRAEIEZA Y vy —FEHWVTO0.1
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mm HAE LI I mm B X Tiro 7. iz, EEEE
DK Ishiyama (1958) IC it > 7z, 2EIX TL L BEFE T
%. Fio, AAETHELNE 4 EIAERZFEL, &5
I, KEUOME 1k (FAKU 147265) (ZBABE L, SIRARD
AR ORI INA TINENO KBIIFREOE R Z 5 HIl L 72
&, HFEROGE, BNEYOMERR LY AIE R
AR L7z, ARIHZE T RO TEREA I S R 2 SR /K PE S8R T
(FAKU) B XUEHIAAH T (BSKU) ICHEENT
W5,

B H T, AEETESNIFY X AN3{H
& (FAKU 148344, 149014-149015) Zhnz, Eeige LT
ALK PEN > F A )8 S F [ F 4 (10-13 f@fk),
VI RHAN QEK), FY AN (-6 HK), T
AAN G ER), HrFrAlEoREER (1HEK)] O
S b3 RV 7 DNA (mtDNA) O COI & {5l 546 13
Foxt (bp) 35 K UFAHIEIK 607 bp 2 Z NZF N —15F H (2019)
X U Misawa et al. (2019) D JFEICHEWTEE U 7z (Table 1).
ARFFECHRE U T AR 4139 X T INSDC (International
Nucleotide Sequence Database Collaboration) [ % i & 41T
W3 (7% y g vF N— 1 LC464777-LC464802,
LC464911-LC464934, LC628960, LC628971, LC681487—

LC681490). 145 NGRS 5, AR D 2787 X—&—
E7)V (K2P; Kimura, 1980) 7 PR & U 7z e
(neighbor-joining tree; Saitou and Nei, 1987) Z/ERL LTz, %
R DEHNEZ 1,000 BIDO T — A b Ty TRIEIC K D FH
L7z (Felsenstein, 1981). 7% 35, FAHIEEIC DOV TIEF v v
7% pairwise deletion T L, N5 DFENTICIZT T
MEGA X (Kumar et al., 2018) 7%\ /z.

Dipturus macrocauda (Ishiyama, 1955)
FIYRAAN
(Figs. 1-4 ; Table 2)

1 & FAKU 147265, 1268 mm TL, Mff, #& & I o,
36°56.77'N, 141°22.43'E-36°58.00'N, 141°23.46'E, 7K ¥
208-210 m, JEC/KiE 10.0°C, FEAL, 4w Z—ko—)l,
St. G210, 2019 4F 11 H 8 H, #RJIJEkh-KRERES: =8 %
FAKU 148344 [IDSDC 7 7 t v ¥ 3 ~ & 5 1 LC628960
(COI & 1z F i ), LC628971 (Gl ffimH &K)], 1181 mm
TL, M, JGHKIE T, 36°09.58'N, 140°57.85'E-36°08.23'N,
140°58.38'E, /K % 381-383 m, Ji€ /K I 4.6°C, 5 JFE AL,
Zw Z—kma—)b, St. HI380, 2020 4F 11 H 16 H ; FAKU

Table 1. Skate species, localities and catalogue numbers, accession numbers of mitochondrial COI and control region sequences in
INSDC used in this study.

Species

Locality

Catalogue no.

Accession no. (control region)

Dipturus chinensis

Shimane, Sea of Japan

Aomori, Pacific Ocean

Taiwan

Chiba, Pacific Ocean
Aomori, Sea of Japan

Nagasaki, East China Sea

Kochi, Pacific Ocean

BSKU 116607
BSKU 116608
BSKU 116609
BSKU 116610
BSKU 114935
BSKU 114936
FAKU 144331
FAKU 144332
FAKU 144112
FAKU 136633
FAKU 140929
FAKU 144121
FAKU 144122

Accession no. (COI)

Dipturus gigas

Kochi, Pacific Ocean

BSKU 114076
BSKU 102967

Dipturus macrocauda

Kochi, Pacific Ocean

Ibaraki, Pacific Ocean

BSKU 113068
BSKU 113756
FAKU 144123
FAKU 144124
BSKU 112586
BSKU 114006
FAKU 148344
FAKU 149014
FAKU 149015

Dipturus tengu

Kochi, Pacific Ocean
Aomori, Pacific Ocean
Kochi, Pacific Ocean
Aomori, Pacific Ocean
Kochi, Pacific Ocean

BSKU 112349
BSKU 114966
FAKU 144113
FAKU 145191
BSKU 102203

Dipturus sp.

Taiwan

FAKU 144338

LC464777
— LC464778
— LC464779
LC464911 LC464780
LC464912 LC464781
LC464913 LC464782
LC464914 LC464783
LC464915 LC464784
LC464916 LC464785
LC464917 LC464786
LC464918 LC464787
LC464919 LC464788
LC464920 LC464789
LC464926 LC464801
LC464927 LC464802
LC464928 LC464796
LC464929 LC464797
LC464930 LC464798
LC464931 LC464799
LC464932 —
LC464933 LC464800
LC628960 LC628971
LC681487 LC681489
LC681488 LC681490
LC464921 LC464791
LC464922 LC464792
LC464923 LC464793
LC464924 LC464794
LC464925 LC464795
LC464934 LC464790
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Fig. 1. Fresh specimen of Dipturus macrocauda from Fukushima Prefecture, Japan. FAKU 147265, 1268 mm TL, adult female. A:
dorsal view; B: ventral view.
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Fig. 2. Fresh specimens of Dipturus macrocauda from Ibaraki Prefecture, Japan. A; B: FAKU 148344, 1181 mm TL, female; C, D:

FAKU 149014, 907 mm TL, immature female; E, F: FAKU 149015, 696 mm TL, immature male. A, C, E: dorsal views; B, D, F:
ventral views.

=

149014 (LC681487, LC681489), 907 mm TL, Iff, FAKU
149015 (LC681488, LC681490), 696 mm TL, M, Jehki
M1, 36°09.74'N, 140°57.24'E-36°08.22'N, 140°57.75'E, JK
€ 350-354 m, JEUKIR 4.5°C, FHER, A v XR—ro—)l,
St. HI350, 2021 4 11 H 16 H, #1194k - KRB =% &.

SCE ZH - EFEUEZ Table 2 1IC R LTz, (ARIZ0 LIE
THIERIZIEAD D O, PORMEILL, FEEIMEREXD
Eu (Figs. 1, 2). ABOR K2 SHISBHHBE D ®
RRFINIET 5. AROBLIIYIE TIEERIRT, iR

e

ORFTTIER, BAMRE D& TIEEPO IR, %
BCRAAZTHTS. MIIEEHRIKT, B <RVIEIC
XFFEND. WRIEHPRREICRD. HUEEUKFLOERTIC AL
EL, N E <AL, RO E7IC it FROULFAIED
H5. MIRMEFRIEZAS, FREHPR FE. RBEfdA<
R, et L, AREEDIim A T Eigil <, i
FICTTRLSZD, 3 1RSSR DT TH S
5%, FREMYT O RFE ELEIHIGT, RO ARSRATIC
Y 5. HEIIRAORGICAIES 5. TiEd 2 FETHP
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Table 2. Counts and measurements of Dipturus macrocauda from Fukushima and Ibaraki Prefectures, Japan.

FAKU 147265 FAKU 148344 FAKU 149014 FAKU 149015
Sex female female female male
Locality Fukushima Ibaraki Ibaraki Ibaraki
Total length (TL, mm) 1268 1181 907 696
Body weight (kg) 13.1 11.4 4.4 2.0
Counts
Tail thorn rows 3 3 1 1
Median tail thorns — — 36 30
Interdorsal tail thorns 2 7 3 4
Nuchal thorns 3 2 1 1
Orbital thorns (left/right) — — 11/11 8/9
Spiracular thorns — — 2/2 1/1
Measurements (% TL)
Disc length 62.7 62.7 60.5 61.5
Disc width 70.0 71.9 70.0 72.1
Snout to maximum disc width — — 37.6 35.7
Head length 28.4 27.1 26.7 25.4
Preorbital snout length 20.4 21.0 20.7 19.8
Orbit diameter — — 3.7 3.7
Eyeball diameter 2.6 2.8 32 3.7
Interorbital width 54 5.0 5.0 4.5
Spiracle length — 2.6 3.0 2.8
Interspiraclar width — — 6.7 6.6
Ventral head length 37.6 35.1 35.2 349
Preoral snout length 21.6 21.7 223 21.4
Mouth width 8.2 83 7.8 8.5
Prenarial snout length 18.2 18.4 18.9 17.6
Internarial width 8.2 8.4 8.2 8.1
Nasal curtain length — 4.8 4.4 4.7
Nasal curtain width (each lobe) — — 2.1 1.9
Distance between nasal fimbriae — 5.4 5.0 4.9
Width of 1st gill slit — 1.5 1.5 1.4
Width of 3rd gill slit — 1.9 1.7 1.7
Width of Sth gill slit — 1.3 1.0 1.2
Distance between 1st gill slits 14.7 14.6 14.2 14.7
Distance between 3rd gill slits — 12.5 11.9 12.3
Distance between Sth gill slits — 10.3 9.6 9.4
Tail length 40.2 43.9 423 432
Cloaca to D1 origin — — 26.7 26.1
Cloaca to D2 origin — — 33.0 33.7
Cloaca to caudal fin origin — — 39.0 393
Tail width at axil of pelvic fins — 4.2 43 4.2
Tail width at pelvic tips — 3.8 3.8 3.7
Tail width at midlength — 4.4 4.0 3.8
Tail width at D1 origin — 4.4 4.0 3.8
Tail height at axil of pelvic fins — 2.7 2.7 2.6
Tail height at pelvic tips — 2.5 24 22
Tail height at midlength — 2.3 22 2.1
Tail height at D1 origin — 2.4 2.1 2.0
D1 origin to tail tip 14.3 17.3 15.8 17.1
D1 base length — 4.4 4.6 5.1
D1 vertical height — 2.9 3.0 3.5
D2 base length — 4.5 5.1 53
D2 vertical height — 3.0 3.1 3.2
Interdorsal distance — 32 1.7 2.6
Caudal fin base length — 4.2 39 3.6
Caudal fin vertical height — 0.7 0.7 0.9
Pelvic base width 13.8 13.6 12.2 12.5
Post. P2 lobe length* — 15.2 15.2 14.3
Post. P2 lobe length** — 9.0 9.8 9.7
Ant. pelvic lobe length* — 8.0 10.1 10.2
Ant. pelvic lobe length** — — 7.5 7.4
Clasper length (postcloacal) — — — 8.4
Precaudal body length 59.8 56.1 57.7 56.8

*Following Last et al. (2008); **following Hubbs and Ishiyama (1968).
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Fig. 3. Close-up image of pelvic region of Dipturus macrocauda (FAKU 147265). Arrows indicate sensory pores.

Ban L, TSEEMOREENE | HEAKEX O LRV, Wity
FEIZIERIRDDEIE, BoAhV 17 TIRERRIK, %5 Tl
HAZHC5. RIEEHELS, ZTORIADHEES L X
FLU R, RIS 2 iERE X b V. B
JETHIC RIEEDRENH O, F—)VIRICES. EEDM
IR AL OIOHTFICAIE L, SALBED R K O AW,
HBAREAEL, FHEICH > TU PRI IER, EADH%
MO TR TCHD—H 285 . Bt OEAIEE K. @
LI 5 W THRAIIAN I I DONTHWICESET 5. [EigZ
2SN, FIEELBREOROYIIIARIZIK LS, ATED
RKOHEIRTZ DA TIROTIR, BIENRIL L Z DRl T
i S ERIR. IEEERTEEIEEL S, FDSeinh R EELin T
ISGELEW. RHRLISIEREO R IEIC BT 2. BB
OREEIFIFIF T, ORI TI TR, Okt
N % I LG 2 2 7R,

B OW G, JBE, wiiriE L 2iE, i oy
WUNZIEDN S 2. TS, wiRES K URUKILONEE, R
BRI HERIRAN D O, Z D DFA I > AE AR 7% < .
AERARD FEEBIIFEIIE £ 7213 BIR T, Seiih RS, T
JT DR OIRBIIHE T 1 5], METE 1-3 5], whisEbk
KRNI T, 2O TIEALAZ RO EIR T, foimh

PRI HITICHL.

FE T 0D R AL UK BA TR B < RE S NUEL BRI IARR,  f
% OFITIEIEED TR IERE, KRt LM, HEiEa
1, BRUWEBAMLIC S (Fig. 3).

B WHEMcEHas LEBWEEBaT (Figs.
1A, 2A, C, B), AAMER TIEIABIZRBERON RV, /R
K TIE R R A D % (Fig. 2C, B). EHIE & &
FIFEREE LKA BT (Figs. 1B, 2B, D, F), /VUfi{A
TR A K OEEOBIIZEEEE (Fig 2D, F). IO
JEmE OO B, BRI H I

EFeIFE (FAKU 147265) JRBLAEARRT, oY
FOME K &N DOE DOMNEET % (Fig. 4). KAGNEE
DGR (n = 3)1Z 36.8 mm. JHREHRIZZ 5 SRITADAL,
ZORKIED 71.4 mm (Fig. 4). TEIIIEET 20, G
e oz (Fig. 4). FlE 3 iUtk L, IFE
= 1,779g. iz, BNEMERHOENT, EHTH o 7.

EIGHISFE (FAKU 148344, FAKU 149014-149015) 7§
AL A > F LA & 5 FED mtDNA @ COLE {5
1 (546 bp) I X UHHEITEE (607 bp) M SHEE T NI
BRSO BHC BT, TR FED 3 K, WIne &
BETFYAANAXRNLFEENLMEEFRLTCZ L—FRIC

Ichthy 18 12022 | 30



Misawa et al. — First records of Dipturus macrocauda from Fukushima and Ibaraki prefectures

Fig. 4. Ventral view of internal reproductive organs in the adult female of Dipturus macrocauda (FAKU 147265). OG = oviducal

gland; OV = ovary; U = uterus.

FEN, 9% U EOEWT =M ARTy THERTYFE
N7z (Fig. 5). FYRHANDATCHREINDS 7 L—RI
BT, COLERTHEED & HEE S NIDERS &8 Tk
TRORIREE D 3 ER L, EEIEED 6 fil{A (BSKU 113068,
BSKU 113756, FAKU 144123-144124, BSKU 112586, BSKU
114006) & xHE7x 297 7L —RICEEN, WHEOMD
K2P | 5D EIRIEEEZ 0.9-1.1% TH > T, —J, i
THEA 5 HEE & N7 RS S C AR R R IE A B N
F, MU OISR 0.0-03% THoTe. Fiz, 20D
ERHEABIC BN T, R OB RO IPAI 2.4-7.0%
(COlEInFrEIE) & U 2.2-8.1% GHEiTEED, AT E
HEDRE LD > Te H VF LA B BN RAEA TR
0.0-0.9% (COLETFMHED) BKU 0.0-0.8% GHTFEED
Thol.

f@E APFEEAL, WIEDPKBETH S, HiH
HENMIRMD 52-5.6 f5TH 5, WEHNHHTELIR
573V, PRSI BHUR B2 & 7o 7a W, IRER R AN
tTH B, BEHSOMIINHETIX 15, T 1-35, B
B & RIS DK & 72700, TEESO MK 1-3
A, HRBEOEROWMNZEDYRTICR SN S, BNk
TR <, & <IcHREIC M, S I DN TR KL

-\ \ N

2%, MREERTIENE L, ZOMimMREER T UIICE L
0, R ORI AEICE T 55 ED
K/ 5, Ishiyama (1955, 1958, 1967), Ishihara (1987), £
Jii (1988), Jeong and Nakabo (2008), Hsu et al. (2013), =
I - 5@ (2015), Lastet al. (2016), #f (2018) ICHD X,
Dipturus macrocauda \Z[F€ TNz, AFEIX T NE TR
BRUHEBFEIMMOFE BN 5 35 RENTE 5T, Al
TEWEN S OARFEOYRLER L 755, £z, AEOSHIL
FRizcnEx TFERMS 7 U S EEMED S HFET
Hot-T &b (Ishiyama, 1955, 1958, 1967 ; £7)51, 1988;
Jeong, 1999 ; W [AIZ A, 2013 ; BB, 2018), fWEENS
IO NTAMARIIAREOIRG B E 75 5. &d5, i, K&
7 FLOMS RAE A EINC 3500 % RO WIEC BRI LR
BEDNZHERE I N TV 213D (SEED, 2020), #9204
HIDSBHEIC T T, BRI I 2 JEEKIRD L
e, ZTNITHES 7Y YT Etmopterus lucifer Jordan and
Snyder, 1912 5275 57 % 5 Coelorinchus macrochir (Giinther,
1877) D T AT O EPEIAFEE DI /RENTED
(Kakehi et al., 2021), 5% E 51 EHi S T OMHKICH T 514
O MELICERDNRETH 5.

fiJ5 (1988), Ishihara (1987), I RIEA (2013) X
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Dipturus
macrocauda

A BSKU112586
BSKU114006

97 | FAKU144124

FAKU144123

C O I 33 BSKU113756
BSKU113068

FAKU149015-

91 _53|EKU148344<
60! FAKU149014<«(

racutassssI Dipturus sp.

63 | BSKU114966
83 FAKU145191
<] | Bskutizasg
FAKU144113
*1 Bskut02203
BSKU114076 z :
) BSKU102967|DIpturus gigas

FAKU136633
71 | FAKU140929

FAKU144332

FAKU144331
BSKU116610
FAKU144121
P FAKU144122
BSKU114936
BSKU114935
551 FAKU144112

Dipturus
tengu

Dipturus
chinensis

FAKU144123

&5 | FAKU144124

BSKU113756 .
BSKU113068 D/pturus

70| FAKU149014<C macrocauda
FAKU148344

B
CR

BSKU1140068
FAKU149015<C

64 | BSKU114966
FAKU145191
& = | BSKU112349
FAKU144113
& BSKU102203

rakutaaazst Dipturus sp. ;
P | BSKU?MO?GIDIp turus

gigas

Dipturus tengu

100 | BSKU102967

BSKU114936

|—BSKU114935
FAKU144112

88 | FAKU144121
FAKU144122
FAKU140929
FAKU136633
BSKU116609
85 | BSKU116607
BSKU116610
BSKU116608
FAKU144331
69 FAKU144332

100

Dipturus
chinensis

I —
0.01

Fig. 5. Neighbor-joining trees for five species of the genus Dipturus from the western North Pacific inferred from mtDNA COI and
control region. A: based on 546 bp of COI; B: 607 bp of control region. Support values (>50% bootstrap probability) indicated
along branches. Each node labeled with catalogue number (sequences determined in this study). Evolutionary distances calculated

using Kimura’s two parameter (K2P) distance model.

U (2018) IIAFOMAEE & LT, RIEEKENSE 2
HHEEKE D 80% LU N TH % T & 2B T2, AWFFED
1 ik (FAKU 148344) 13 93% Th-7-. LhH L, fthoks
BICETREIERNZNT D, TTTIEIENEREE
Zle. BB, AFEEVIHAR, FYIXHAXRDIFET
&, JREERUEAYNEUER TRHHICENERAD L (=
P 3, 2015), FIEOBICIITEISETHD. Fz,
Ishiyama (1958) (A D picZAME T 13 EEBD ALK TRARILIR
ELIEh, PHABEARTIEZDX S SR IIIER NS,
REROTHENENRD D, MEDPRETHS.

K DOMEEA (FAKU 147265) 13 FBEBIE AT 3 51| T,
KILOFIEGN & R U Tzimibie A U, fids D73
RETEEZVEDDEL TNV &b, KARMKICH
eEZLNT. TNET, AEDORIAY A XEAHTH >
Te, i LR E 1268 mm, {(A#IE 887 mm, {AHEH
13.1 kg THEAST BT EMHBAL . £z, & 1181 mm,
RS 849 mm, {AHE 11.4 kg DI (FAKU 148344) Tl
I KA EE D 3 FNTE L Tz T &5, Misawa
etal. 2019) DHEEZEET 5 &, WAL LIFZFhiaE
VWEICh B D LEZ SN, —F, 2K 907 mm, 1k
R 635 mm, {KH 4.4 kg DIt (FAKU 149014) TlZEES
UKBEN 15 TH BT &, 2FE 696 mm, {AHFIE 502 mm,
AH 2.0 kg D (FAKU 149015) TIEIAHBMPELTEH
SFEIE LTWEN - &, e Bz T eh
5, INH 2RI RKATHZ LEZ SN, ARREDRK
YA X7%z2hasd & LT EERIE A L TEH D (Rigby
etal,2021), 5K 0 FMGIHEHRIEEDLETH 5.

AFEDEREIRED D DIEEICIA T, KIRED 3

1 A (FAKU 148344, FAKU 149014-149015) (%, mtDNA
D COl B {n T & s Ein O HEE I KDV o n
RTINS & F Y XA ANTH 5 T E MR I NIz, COLiE
BFREEIC B WD TUE IR & @ HIR O AR T 0.9-1.1%
DOBEHAFDEED S NTh, FRETHEIE T I I 75 g
EWNEMo T e D, COLEIL Rl TH 5 N
TOBNAZRIIEANZR Lz, &b, D
7V F T A HEHED mtDNA IZ 35U Tld COI E R REis
SEMEGEMEEINTED WIAE, =EEH, 2019,
Misawa et al., 2020), ZAFEHIC BT & [AIGEED S B HE
DHEN T X 2 REMD D . £z, HAEDH VFITAH
BICBVTIE, MHAEILHAD KT HE TEIBMIC
M U HBEE M 7 & DA SN TEH D (Misawa et al.,
2019; Kusaka et al., 2021 ; ZE{Eh, 2021), AHIEDT >
THANICEBENTE EHIE (BSKU 102203, BSKU 112349,
FAKU 144113) & & # I (BSKU 114966, FAKU 145191)
DR TENENEZS 7 L— R L (Fig. 5), W&
D OEREREE 0.4% (COLEL ) BKT 0.2% G
fifEE) THO, HRTOBENS LD D B THEMEE R
BEND. FVERHANCEBNT E I TOBIENME
DOAHEMEAVRIBE NT=T &, TUCN IC & B AR R 2IRAE
FHEREIAE I (NT) O Ll hTns T &
M5 (Rigby et al., 2021), AFEO G BRI G 2
Rl d % & & IR BHANIIC KT 2 08N D 5.
AKFDZE41F 2 < DSLHR T Dipturus macrocauda & X i
TED WX, HARIED, 2013 5 8, 2018 5 fAliE
A, 2019), UTAFE O SCER Tl Dipturus macrocaudus £ & 11
5T 8% (Last et al., 2016; Weigmann, 2016; Kusaka et
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al., 2021). Weigmann (2016) % Last et al. (2016) (ZF 7% i
NI, Dipturus WREUAFATHZ s (- EIg,
2015) F/NHOFEREEHOMEE BT 7z (Weigmann,
AE). LA L, caudald T 7 VEETRZEKT % %5
THY, BALHOMRICEDE TREREMNEIL LR (FR -
IS, 2015). L7eh > T, AMZETRE/NHORKRD %
macrocauda & UJz.

E I
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%Lfﬁﬁ%u#ofﬁwkmﬁﬁﬁﬁ%%ﬁxwm
IR LD X D OEERT S. $Hﬁ®#%ﬁm
FEITZRED [TKPEEIRFRA « A HEEFZE ) DT GR
JERE) DERFAFEERENA] ICK RSNz
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