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This study is designed to observe the development of skeleton of Sakhalin sole Limanda sakhalinensis in order to use
the findings as the basic data for the taxonomic research. As for the development of skeleton, on 20 days of the hatch
when its average total length was 5.86 mm, the clavicle and the paraspenoid in the cranium were ossified. As for the
jaw bone, the premaxillary and the dentary were ossified. On 28 days of hatch when its total length was 7.05 mm,
25 neural spines and 22 hemal spines were ossified and 5 fin rays appeared. On 34 days of hatch when its average
total length was 8.40 mm, the end of tail was twisted by 45° and 3 hypural bones were ossified. On 48 days of hatch
when its average total length was 10.1 mm, 2 actinosts below the postcleithrum were ossified. On 54 days of hatch,
when the average total length was 10.4 mm, the ethmoid, prootic and exoccipital were ossified, thus completing the

ossification of skeleton.
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7] & 7R at o} = A AlAI A & 394 93 (Esch-
meyer, 2019), ZFUjolli= 184 25%0] Hisl= Ao oy
#} Qlti(Choi, 2012). AFetd7}A}n]= 7}A}n] & (Pleuronecti-
formes) 7F<}v] i (Pleuronectidae) Z+A]7FAbu| <5 Limanda)©l|
Soli of 2 A Bamo] o5 3a), Alof Ayl 9
| Qe A} qlobo] AABHaL glom, ZA| 7R e 4 At
7RIS 23R ZPAIZFAM(L. aspera), A FZEAI 7 AR
(L. ferruginea), L. limanda, 55 7}A1|(L. proboscidea), %71
2| 71A4u) (L. punctatissima) 5 6£0] Q= Ao & &E A gt}
(Ji et al., 2016; Fishbase, 2019). ©15-2] ZAFAY Akl 9lo]A] 2}
Ao FAEY As AR 2700 24 oS ZlstaL, Al
Aste] Barjolu], Fo] F AR ozt Aojo] BAEA
o Fagt Awrt H 4 Jlomm FAA ol A A A A

7} E 23}t Koumoundouros et al., 1997a, b). 7}A1]F-9]
=400 tigt A= 7ot} o 7ol EA(Kim, 1973), &=
AP AL 0] 85+ FH Y2 E4(Sakamoto, 1984), 'd | (Para-
lichthys olivaceus) A}A]¢]9] &% (Han and Kim, 1998),
Al&&F(Cooper and Chapleau, 1998; Vinnikov et al., 2018),
Solea solea®] F7/i& & etd(Wagemans and Vandewalle,
1999; 2001), @ #| &} Z=t}2|(Platichthys stellatus) 7+52] &
Ej(Nam et al., 2008), 7}A}n]3} o] 7 2po| o] Ex1A| 514 A
“+Roje, 2010), Scophthalmatus maximus2] 7= & efj(Yel-
nikov and Khanaychenko, 2013), gt=-4F 7}&}0] 1} 053 el
27 QA5 (Shin, 2015) 5 B A7/ SO A
sHl7bulo] gt 9l SHAMKRho et al., 1988), HibA)
274 A7) o] FePrEHan etal,, 2017) 5o 3 % F2lof
that s B A Aolct.

Z¥Ape] 3 oz Aol oh ek Aol A] AWE KA} &
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Fig. 1. Development of the cranium and visceral skeleton in sakhalin sole Limanda sakhalinesis. A, 6.40 mm in total length (TL); B, 7.40
mm in TL; C, 7.80 mm in TL; D, 8.90 mm in TL; E, 9.50 mm in TL; F, 12.4 mm in TL; G, 9.90 mm in TL; H, 15.8 mm in TL; ar, articular;
as, alisphenoid; an, angular; bo, basioccipital; br, branchiostegal; ch, ceratohyal; dt, dentary; ec, ectopterygoid; eh, epihyal; em, ethmoid; et,
epiotic; exo, exoccipital; f, frontal; hh, hypohyal; hm, hyomandibular; ih, interhyal; io, interopercle; ms, mesopterygoid; mt, metapterygoid;

mx, maxillary; n, nasal; op, opercle; opi, opisthotic; p, palatine; pa, parietal; pf, prefrontal; pmx, premaxillary; po, preopercle; pr, prootic;
ps, parasphenoid; pt, pterotic; q, quadrate; s, sphenotic; so, subopercle; spo, supraoccipital; sob, suborbital; sy, sympletic; uh, urohyal; v,

vomer. Scale bars=1.00 mm.

Al WL ol2.80] QL e 4 ol Rol Al )5,
A o] §ABte] F2 FAsH=T ol eol QrkByun ot
al, 2007). W2hA] o] QAo K= AFEHEl Al ] ARlo] 22
2 3 sl S el e 71 o o
B B9 slolstn ABRRetd Fhe] T4 A
T T e

=z H AE

AlZEHH = Han et al. (2017)2] A-x|o] HES 0] 8319111,
Walker and Kimmel (2007)2] o]= 5o oJ3 F3} 2] 55
] 2017|742 & 80ute] & G452, KOH 0.1%%} glyc-
erol 50%0°] BE3}elr}. HAo] A Ax|ol= AAEnH
(SMZ800, Nikon, Japan)2 o]-8-5}0] F.o|H & 32519 11
AGeg 2ARSHAE 242 918 HA-2 Han and Kim
(1998)of] w3t

2 o

FHE L WEE

TR0l A2 T )E(Cranium) 2 W42 (Visceral skeleton)
& o]FofA glow, AAto| w2 A 22> Fig. 1, Table
1-29} Zt) 53} & 2497 Aol A%} 5.70-7.10 mm (F
6.40+1.04 mm, n=10)2 F/|2L A T2 = Hza
/I (paraspenoid)©] =3}s17] AJ2tsERATE IHZP?:ES AY=
| R 5= AAFel & (premaxillary)o] Z3}sl7] A|2bshelal, of
2 Elolli= *|=(dentary)o] =35}l 0, Aol =
(ectopterygoid)o] =3Fsl7] Al2FslAth(Fig. 1A). —.—§} 530
Q1A Z}o}= A7 6.50-8.20 mm (i 7.40+ 1.19 mm)= A7
o= A7) Z(preopercle)o] SV}, AgHoll = AHA
Z(epihyal)o] =353l om, W2 AAer=e] 1%l 5
ArelE(maxillary)©] &35l th(Fig. 1B).

13} % 3597 zFoj= AA7.00-8.60 mm (B 7.80+1.07
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mm)2 Af7fFoll= A7 E(opercle)t oFeiEell s =
(subopercle)o] =2}sllar, W= A& FEKo| T E(ar-
ticular)o] =3t om, F7iF o= WE(quadrate)o] =3t
stk Agofli= Z-4dZ (ceratohyal)} 37]2] A %2 (bran-
chiostegal)©] Z&}517] Al2}5FAthFig. 1C).
B8} 5 39907 ol A 8.00-9.90 mm (3 8.90+ 1.33
mm) 2 FAFol = 29| 9%l ol (frontal)} FAE2] 9%
of] 7] A3 (basioccipital)o] Z3}5}7] A|ZSFAL, A

ofl=27]9 fxZol F7t= Zastlon, A Rol= o=
(hyomandibular)o] Z2}517] A|}s}cHFig. 1D).

53} 54594 AFol= A4 9.30-9.70 mm (Ht 9.50+0.28
mm)2 F7iZoll = AT (supraoccipital), ©] o] F(pterotic),
H]E(nasal)o| H3t5}91 AL, g Folli= 3HdE(hypohyal), 715
(angular)°] &3}l A th(Fig. 1E).

3} 5 5024 Ato]= 174 9.80-10.0 mm (FF 9.90+0.14
mm)Z F7iEof = AFo]H(epiotic), A o]E(spenotic), =

Table 1. Development of cranium and visceral skeleton in sakhalin sole Limanda sakhalinesis

Total length (mm)

Elements

6.40 7.40 7.80 8.90

9.50 9.90 12.4 15.8 18.1 222

Cranium

Parasphenoid

Basioccipital

Exoccipital

Frontal
Ethmoid
Prefrontal
Supraoccipital
Epiotic
Opisthotic
Alisphenoid
Parietal
Prootic
Pterotic
Sphenotic
Vomer

Nasal
Orbital region
Suborbital

Jaw bone

Maxillary

Premaxillary

Dentary

Articular

Angular
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(prefrontal)o] e}5}7] Al2elola, 2RiZo| ekelo] 2}
517] Al2FsEaiTt. Aj7IRoll= ZEA 7 S (interopercle)©] =3t}
Hal, Tl T olAlE (metapterygoid)o] &35 0.1,
Hgrel §22e 67|12 2745k Fig. 1F).

23} 5 5307 Zol= AAF 11.5-13.2 mm (B 12.4+1.20
mm)2 F7HEolE = F(parietal), ¢]4S(alisphenoid), 4]
Z(vomer)©| Z3F8FG1IL, Aol A = -7 E(palatine), W=
(quadrate), 5-%JAl&H(mesopterygoid)o] &3}5}7] AlZl6l%L

], Ag-Foll= 7Hd S (interhyal), 1]/ S (urohyal)o] Z2}s}7]
A2FsFtHFig. 1G).

135} 3 56UA) 2Hof= A4 15.0-16.6 mm (15.8 £ 1.13 mm)
2 E7ZolE ARE(ethmoid), A o] (prootic), 2]+ (ex-
occipital), ¢F5}Z (suborbital)o] H3}5}913L, o= H<:
=(sympletic)o] Z2FstHA F7lE B WdEo 70l ¢4

=|9IrHFig. 1H).

Table 2. Development of cranium and visceral skeleton and pterygiophore in sakhalin sole Limanda sakhalinesis

Total length (mm)

Elements

6.40 7.40 7.80 8.90

9.50 9.90 12.4 15.8 18.1 222

Hyod arch

Ceratohyal

Epihyal
Hypohyal
Interhyal

Urohyal

Branchiostegal
Palate

Palatine
Metapterygoid
Mesopterygoid

Ectopterygoid

Hyomandibular
Symplectic
Quadrate

Opercular

Opercle

Preopercle

Subopercle
Interopercle
Pterygiophore

Anal fin

Dorsal fin

Interhemal spine

Interneural spine
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Fig. 2. Development of the vertebrae skeleton in sakhalin sole Li-
manda sakhalinesis. A, 6.40 mm in TL; B, 7.40 mm in TL; C, 7.80
mm in TL; D, 8.90 mm in TL; E, 9.50 mm in TL; F, 9.90 mm in
TL; G, 12.4 mm in TL; H, 15.8 mm in TL; av, abdominal verte-
brae; ¢, centrum; cv, caudal vertebrae; hs, hemal spine; ns, neural
spine; r, rib; pp, parapophysis. Scale bars=1.00 mm.

i
]3]

=

#| 3T (Vertebrae) ] AT Wk F5-9| gFEo A HLE]
Ardsto] e Z& sl A= ieh WIS Fig. 2 2
Table 33} &3t} 23} & 2497 Ht A% 6.40 mme] Z}of
= FAl(centrum) ©] €] 2] Z37}F X1 =] 2] ka1 (Fig. 2A),
S} 33097 Ht A% 7.40 mmO] Apof= 621414 A2 Zof
A @ (hemal spine)°] B/ = HA] 37} Al 2] SlTH(Fig.
2B). £3} & 3507 Ht517% 7.80 mm| Apoj= 257]9] A7
=(neural spine)} 227 &] E¥h=0] F3}5}7] AlZF6E31AL, 57N
o] 7127} yeh7] Al2ksEtk(Fig. 2C). -8 5 3944 Bt
7% 8.90 mm] 2tol= 337§0] A= 247 9] a=ol =
kbl aL, A4 o] F3h= XY= A] ohotth(Fig. 2D). 73t 45
U F# % 9.50 mmO| Apol= BEE K 11712 AAE=
T} w| Gz FEol 2671 9] A1 =3t Fat=o] 3l A
O] gk o] AR $lofx]7] AlEkstglon, 9749 7%

hy®

hy4+5
hy2+3

hy?

Fig. 3. Development of the caudal skeleton in sakhalin sole Li-
manda sakhalinesis. A, 7.40 mm in TL; B, 7.80 mm in TL; C, 8.90
mm in TL; D, 9.50 mm in TL; E, 9.70 mm in TL; F, 9.90 mm in
TL; G, 12.4 mm in TL; H, 15.8 mm in TL; I, 18.1 mm in TL; J,
22.2 mm in TL; ep, epuhyal bone; hy, hypural bone; ph, parhypural
bone; ur, uroneural; us, urostyle. Scale bars=1.00 mm.

7h drgseint, mejREo] A Aol & HA o] =53 A9
sl WE Zze] Zal} AR EQICk(Fig. 2E). 5 % 50
AR BFA% 9.90 mme] Aol 117]¢] 3 (abdominal
vertebrae)@} 26719] U] (caudal vertebrae)o] Z3}5}% 1,
8-11HA o] B3 Q15 Kol i= 4%2] 7] (parapophysis)
OF 249] S (rib)o] Z3FsoiTh. ] FHoll = vl s =
(urostyle)o| =3}s}7] Al2FeFGIaL, 19719] aef A =gjn] 7|z
7} gt ichFig. 2F). 5} F 5304 B4 12.4 mme]
Aoji Baze| kmRno] A5 2570 47} F7lsto]
411974 2714 84 o] WeEsRlar, 7-10HA F&=7H4] = 4
e o] Baelg) 00, 374e] Aol B3] Al
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o A5 b o) DR T 142637702 wefA| =
2ju]9] /]2 -2 212 Wkt olck(Fig 26). 37 5624
@A 15,8 mme] 2ol 111 F2ol 4 117he] 22
$7He] ol Fatston, sl = eiu|e] 7% 5 37
slof 2671 wrakelsich, A areiiiol S 44

Sro] wrersto] B mope] PeIS ek on], HETo wE 2
#o] g4I 9{THFig. 2H).
0j2

we| A efn| S A A|5He 1] B-E 47Ho) Bo] HFH WA

A E T T2 Fig. 3 W Table 33 29T} £3}1 % 30
AR} HFAA 7.40 mmO] Aol wZ o] F3rt MY EA]
ok, mej x| =julol= E717F P4 E]7] AR th(Fig.
3A). 53+ 5 3544 A4 7.80 mmO| zpoj= | Zo]
45°% $]o|2]7] AJAFstelar, 3709 Shu|&E(hypural bone)
o] Hx2 F3lsy] Al&stglon, F3l7t ZYEHA F ¥
Aot Al WA shu ST AR S| ARFstGict. nlhe
2o A MR 22 2 =R 2 Aol A] skt
(Fig. 3B). 53} % 397 H+ %17 8.90 mmo| Aof= m]Fg

Table 3. Development of vertebrae and caudal skeleton and pectoral girdle in sakhalin sole Limanda sakhalinesis

Total length (mm)

Elements

6.40 7.40 7.80 8.90

9.50 9.70 9.90 12.4 15.8 18.1 222

Vertebrae

Centrum

Neural spine

Hemal spine
Parapophysis
Abdominal vertebrae
Caudal vertebrae
Rib

Caudal skeleton

Urostyle

Hypural 1-6

Parhypural

Epural 1-3

Uroneural 1-2

Pectoral girdle

Cleithrum

Supracleithrum

Ventral post cleithrum

Antero pelvic process
Scapula

Coracoid
Posttemporal
Actinost

Posterior process of pelvic
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Fig. 4. Development of the pectoral girdle skeleton in sakhalin sole Limanda sakhalinesis. A, 6.40 mm in TL; B, 7.80 mm in TL; C, 8.90
mm in TL; D, 9.50 mm in TL; E, 9.90 mm in TL; F, 15.8 mm in TL; at, actinost; ap, antero pelvic process; cl, cleithrum; co, coracoid; pcl,

postcleithrum; sca, scapula; scl, supracleithrum; pp, posterior process of the pelvic; pt, posttemporal. Scale bars=1.00 mm.

o] dR7E Z3Feh] Al aL, 27 9] 4| S & (epuhyal
bone)¥} F3}0|SZ(parhypural bone)o] Z3}5l7] A25l%
o, 17h9] shu|&Eo] F7Fskith = WA skl EE9] $1F
2 5= 7] Al2ekith(Fig. 30). -3t 3 4594 i
% 9.50 mme] Apoi= Al HA st EEo] 25 el FEHE
LERY thFig. 3D). 8} 5 48U#) % 9.52-9.88 mm (Bt
9.70£0.25 mm, n=10)2] A}oj= m|Fg S8 Eo] V
AL S 1 i olom, st St 2SS ol A =3F 7
Y= SIck(Fig. 3E). F3} £ 5044 474 9.90 mme| 2o
= HREAEY AEo) /RS A HALL F HA F=Zol A Al
A= =9 71 Aol 170 9] g o] FAE AL, A=) £
2 WES P = WGl o, n| BT B2 dHRE
C1% FlojA A Aot ich(Fig. 3F). 73t 5 53dA) Hatd
% 12.4 mm2| &pol= n| Aol Z3p7h 2 A A ¥
Aot F HA gl EE2 AAFIL, A S =9 dol=
tl% oAl th(Fig. 3G). £33} 3 5644 H+Hd74 15.8 mm]
Apol= n g 915 ol u4l7 S (uroneural)o] =3}5}1%1 L,
H| 5= ol Z3telld A WAt F A AE=S 9 d
=& 8 o] 7l & Uro Flek(Fig. 3H). 531 5 604 A
Z16.8-19.4 mm (B 18.1 +1.83 mm) 2] Ao} = 3 Hrje}
HA sl S50] o] =L ArEEe] dol= 4

A WA §ha Ho] AiE oz A Wiyl o v, sl

_l

=)

A 1=

Sz | wAel ohil WAL AR §tElRA bR Ao
u]3) =LA st gicFig. 31). 5} F 709 A4 20.8-23.6
mm (B 222+ 1.97 mm) & v o] A 5} %2 o] T
QAL 3 WA ZZo] A4} Wako] T o] X e
staiA] s A nlZe] 27o] 94 Hri(Fig, 3)

s # S

[ =
7RsA =Hu)E A Ak A& $5FE(posttemporal)
o ol & BAst= =4

ojt}. ZAWUY 142 Fig. 4
% Table 33} 25k}, 25} F 24217 BEAA 6,40 mme] 2
o= XxE HFZo] T3] AlASFAAL(Fig. 4A), F3F &
3507 4 7.80 mme] Aol Ao Sl 4
(supraclavicleithrum)o] Z3}EHA AAESIL, S = &
2| Z(ventral post cleithrum)©] &3}5}17] A1 2F51% thFig. 4B).

8k 7 3997 Bt 2% 8.90 mme] Aol H 2 tiE7] (an-
tero pelvic process)7| =315+ 1(Fig. 4C), H-3} & 4544 H
T+ 9.50 mm] Apol= S F0] SIF-Eo| A7 S (scapula)
o] Z3}sl7] AZtetelom, 7k A =2 H|(pectoral fin)oll= 4
N8| 7127 dhesglet. =9 SlF-Eell= 2 3&(coracoid)
o] Z3}5}7| AlAstel e, v 2| =2u](ventral fin)oll= 371
7127} Wrdsglck(Fig. 4D). 33} & 5044 B+%74 9.90

mme] Zfoji F2523} AAZo] AAEIT, 4o of
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Fig. 5. Development of the pterygiophore in sakhalin sole Liman-
da sakhalinesis. A, 7.40 mm in TL; B, 7.80 mm in TL; C, 8.90 mm
inTL; D, 9.50 mm in TL; E, 9.90 mm in TL; F, 15.8 mm in TL; af,
anal fin; df, dorsal fin; ihs, interhemal spine; ins, interneural spine.
Scale bars=1.0 mm.

o
Fot

BHEo|= 2719 Al&EZ(actinost)o] =351 om, 7154
reju)e] 71z 2= 117), Wi =gn] 5748 Z78kdch ©
HZo] G FHor F 2 UrolA skl a(Fig.
4E), 73+ 3 56 97 Hat A7 15.8 mmO| Apoj= AEZo] 471
2 Z7heklaL, AtES At A4EHA 1719 o] 3
AEQlon, 3= aul& E7]|(posterior process of the pelvic
skeleton)7} Z&FstHA A= 9 Qo] o] 4=
ch(Fig. 4F),

X=zio " 7=

SA =B eF SIA = u)= g5l o A A=W, AT
o 742 Fig. 5 9 Table 294 23ttt 581 & 3044 Bt
7.40 mme] Ao 6712 SIA =2 v|(anal fin)7} |22 B
57| AlAFsaL(Fig. SA), -8t - 3524 Bt 7% 7.80 mm
9] Z}oji= B A =Hu](dorsal fin) 407Y, S A =& u] 287}, 4173
7+ (interneural spine) 307ll, & ¥ HH(interhemal spine) 187}
7 uberaly] Alkakel o], 3 ) BRZIES b A e
SFck(Fig. 5B). 5} % 39904 B0 8.90 mme] 2ol =
SA=E U 7F 4870, A7 4570, SR =i n] 407), Eazt
= 38702 73l A rh(Fig. 5C). -3t 5 45AA] 474 9.50
mm&]| Apol=-SA| =2 n], SIA| =2|w] o] 7| A 77} A st
QAL SA =2 vz 5871, A= ST, SA|=2n] 4470, &
k=0l 43712 F71el 3l ek(Fig. SD). 52 - 504 g4
7 9.90 mm2| Apol= A =2|v] 6772 Aol EokFlaL, Al
AL 637, FA =2l n] 4770, Buro] 44702 Z718HS
tH(Fig. SE). 73} - 5647 Hat 474 15.8 mm o wff Afoj= 7}
7 AA IR A HA S o= s7H o Fut=ea
= Atolof o] YAIsHA AL, A1 6471, Et
=ol467l = S7FstaA 7129 &2 0] &= UThFig. SF).

)

oo

AFERIZEA 0] AP x| o) o] AN 2 = H.3] 5249

A% 6,40 mm ¢ W FHE, WA,
3l T 30UA H-d% 7.40 mm

S} A1 2te| o] B3l & 56 U4 Bk A4 15.
|

A URE, A5, A 9 8diE "7

e

911, 55} 7 6024 18.1 mm & vf vl o] Fap} g |0
o, 23} 5 70U A4 Bt 22.2 mm & uff 258 vpA|uko
= 329| Bobr} S ik

UNPH 0 2 A FolFie 18} A e Glo] 2HI U
WEFE LT el 9lon, 5ol5 ol o] 29 =i
I A =gju| o] didho] Ko} o] $of kL (Matsuoka, 1985;
Koumoundouros et al., 1997b, 2001a, 2001b; Faustion and
Power, 1999; Sfakianakis et al., 2004, 2005), ¢16]1} o] 7= 5
3t o] dof Tl A =gju| o] Z A o] AJARRIthar o A
Qlth(Kendall et al., 1984). 7}A}u| 1} o) Fo| &54= AFsHI7}
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Apu] 8] 7 73} o] Fof ZAHH o] ZIPE o] Foj& o] 7o
S AT

7|} o} o] EAE =S| QtobR R R o =
A8z Zlolw, Arr 7 kx| = 78} & 5397 Ht 174 9.
mm Y o] N3} o Zo] AjtE =t o] 2|3t WS
BAR FAE WS Rt A o= et =0 o] F T
22 Al71e] o] Fof A =d o] = FHREA 9 FEoR ez 2l
olFEE Ao ® Ko it

A7 = FRE A 7| Bl& A X[k of=e] 71
w27 Wgshe A WS 4 ok =R A S HolE
o] oo F3}sl7] A=t Alo] HEE ot oFE T T 5
I A EE AR 220 $AH R E3lshE AL ol F
O] 27| AEES Eo7] SIgt A o & Hof Xt} 7paju] & o] &7
] A %](Han and Kim, 1998), S. solea (Wagemans and Vande-
walle, 1999; 2001)0ll 4] 5 U3t A& H a1, Cynoglos-
sus semilaevis (Ma et al., 2019)= 5.3} & 3UA] F71=9] A}
=, AR ol g AT (Meckel's cartilage), AotZ, T,
4 3-80] 7] | &1 E(basibranchial), A 2Z So] Z3}817] A2k
51921, Scophthalmus maximus (Wagemans et al., 1998)+=
ot A=, e W, e Mz 5ol A= FH
= Z3}517] A&t o] 52 Aol7|Hat = 40|
PAA o' sl Fofl whek iR 9 A, AR
5 HE Ao T Ao tha Afo7} Sl A L' HAlth

7HApu| - o] 791 ' 2] (Okiyama, 1974)%= Zo]A| 7] 5ol &
A1 A 082 U= 7RA eFS] =o] JiE] ARE] SA oA F
SIoHA| Y=t $712ke] 27181 A% 4 mm H5-= A 74
=3 Hol& §1&0] 3719] Fo] FAH AL, HAL 15707HA] e
Szt A K Agto] A2ak A% 15 mm o 1) A8 3o
S. maximus (Wagemans et al., 1998)= 2.3} & 447 HEl A
M7zl o] FAE7] AlZTsEAAL, FoF - 2047 A A2
= QIR HE7E dojuf= I ol M A E Tk S S dE
o] A Aol e 2] H3lol JoFe nAe LR Hoj
Rk WA Afgt 7= T REA e 5 =0 §40]
| R] oo} Higr ek te]l Afol & H it

HEE 7 A =P uE AR ote 245 T shUE F9%F
ol a3k AT gich AR 24 F dAdZols VRS +
Ho| g4 % +=1d| Koumoundouros et al. (2001b)2 A=
G 70| oI5 olFel 4 treht HE A Fo]
2ol B A18)¢ O} 7R} = o] 791 Bothus myriaster (Sasaki
and Yamashita, 2003)= 274 36.2 mm & o} A2 0 3=
o] AgE|olA Frgo] EE UL, A7 m| o A =
Elo] Folit o] 7o MF 4 FHo] opd Ao = Helrh

AR 7FAb] O] S24| H3h= §3 5 3697 Bt A7 8.55
mm ¥ o FE PG, =2 A4 Y] FAFRNA F
Z 2 Wdsly] AlAbsto] ofgnigko 2 wrdsiinh vhd g3
(Okiyama, 1974)= 41742 E3h=9] dhergro] Ao A

f
o 8 o

)

¢

=

SO 2 Rl Elo] Alakel7pAm|of 2to] & H.GiTt.

7HAm|ob} o 52 v T BEE0] 7 Rkl whet
7okt ol A d i A= 47 RS BAE U
BRI AL QLo m(Kim, 1973), 0] 79] A5 &3l 5447 g
Alof| o5l FA| == Aolekar Har QlthMook, 1977). 22| #]
LejuE XAk n|ERe] W2 AlgRl7iAju| o] e K
3} 3 3597 H-A73 7.80 mm 4 o A|FE T, F3} 9
T HREdEY shu|SEo] AR AgE e d4de] BEE
ok AR RI7EARE] 9] Bhu] a2 A §IA) shu|Sa2 AL+
A, Al A7 Asllar, vl ', ohAl A she|EEo] A
2 Ager.0m, of 5l WA shu| 227 47)(1.243 4+5.6)¢]
THOE Lo HiTh

7FAa) 5 015721 S. maximus (Chanet and Wagemans, 2001)
9 Engyophrys senta (Hensley, 1977)¢] 3}n]&=2 37)
(1+2,3+4,ep+5)e] FHOoZ rojFal, dA](Hosoya and
Kawamura, 1998) 3} s}u|&Zo] 371(142,3+4,5)2] ZHO
2 o] 20)7] AFglIAjul o Ag Hhel Aol 4 Ho] & 1)
o, S. maximus (Chanet and Wagemans, 2001) ¥ E. senta
(Hensley, 1977)= o4l ®iA4 o] SZo] 4w &aa A9dsto]
Y X|(Hosoya and Kawamura, 1998)2] A5 €9} 2fo] & 1}
Bt Amaoka (1969)2] =t Hate]] THAske] P 2= u| &
4= s EE0 ol el o] Slo] YA, AFkITE
A= | Fg =T shu| S0 S| AdtE o] Slof E3
AL R AtRET o 7o ZAFPALL 159 A of 9
off 37} S A =, o] gt A 9 Atol= T3t = Ak
of mAfofl HaFE Zefsto] Ao o] S of thefek #st
= £ 4= 9IthMook, 1977).

AR 7FAR] O] R =efn] g7] g g2 4l
W= Bop Al=gn] 7|27 AR R FAEAL, SA=
2], SIA| =2ju|, vjA| =], x| =gfu] gl 7GR =]
W 2% 9.90-12.4 mm ¢ wf AJ4=of Fetet. §HH H %) (Oki-
yama, 1974; Han and Kim, 1997)= 53} 5, uj, 12 2| -2 0]
7} % 10 mm A $of Wdsto] Algtel7pxju| o} fAFSHSI A
B A 123-12.7 mm <) o o] 2afo] 2
At thas Zich AFFI 7R = A HA 3 b=o] Z4A e
3191t 7HAbu] & 072l C. semilaevis (Ma et al., 2019)= 5
53 1A R A A74750] wrasl] Alztstol s
F 239RE 0] 971 7] ieleh B SArsLE
A7 = @3=o] AA WEsto] 2folE Bt B.
myriaster (Sasaki and Yamashita, 2003)+= 35547 38.9 mm
A off A=) dol= Aoy v 7| & ol fEt g
) Q70) 9% Sl Bl GEETA S1K/9) Slof 713
o) 91314 Fol whet 2jo] & Woick. 7pAjula} ol ok §A| 3 of
Fol g 9 G| I AR I3 e A FgF
O 2 Qe AT e = A 0B ALRE W, T4 9] Z3} A
717} Entet Zpol & Uehi= 22 FEfA Halnt ohue) 2

ox
T
4
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