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Pleuronichthys sp. Fossils (Pleuronectidae) from the Duho Formation,
Pohang Uhyeon-dong in Korea
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Abstract: Two specimens of the Cenozoic fish fossils were discovered from the Miocene Duho Formation of Uhyeon-
dong, Pohang, Korea. These fossils are identified as Pleuronichthys sp. based on the following- firstly, front dorsal fin
rays elongated to the upper part of neurocranium, Secondly, right sided orbit of neurocranium, Thirdly, presence of
urohyal like fish-hook, Fourthly, curved sciatic part of the urohyal, Fifthly, presence of postcleithrum, Sixthly, over 27
centrum, Seventhly, elongated first pterygiophore of the anal fin rays, Eightly, c-shaped inner side of urohyal, Ninthly,
small or few cardiac apophysis, and Tenthly, presence of many spots on body. These fossils of Pleuronichthys represent
the first record in East-Asia. Two specimens are anatomically different in the extent of the asymmetry and the flatness of
skull. This represents the unique ontogeny stage of the Pleuronectidae, because they accompany the above anatomical
difference when they transform from pelagic lifestyle to benthic lifestyle.
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Al 716014 3‘71%1% | A 8ch(Koh, 1986; You et
al,, 1986; Lee et al., 1991; Bak et al., 1997). 2]
A7) AUSH A, F5F9 Aldle F7) vho] oA
£ YePItHKim et al, 1993). F+33%¢] SHRIMP
U-Pb Aol At &4 Aoy FaFe] Al <
e 21.68+1.2Magt 21.89+1.1 Ma2 Z=AHUct
(Lee et al,, 2014). 24718t A+ AAE njEe=z F
29 AA Adie 771 vl 2AdlA F7] wiel L.
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Fig. 1. Morphology of the flatfish from Nazarkin, 1997 (A: head, B: body). br, branchiostegal rays; iop, interopercle; chy, cera-
tohyal; cl, cleithrum; uh, urohyal; pmx, premaxilla; psp, parasphenoid; ectopt, ectopterygoid; mpt, metapterygoid; q, quadrate; d,
dentary; ang-art, anguloarticular; fr, frontal; sk, skull; ¢, centrum; SL, Standard length; HL, Head length; TL, Total length; UJL,
Upper jaw length; HW, Head width; BW, Body with; sop, subopercle; op; opercle; pop; preopercle; pcl, postclithrum.

ASH 71X

Class Actinopterygii Klein, 1885
Order Pleuronectiformes Bleeker, 1859
Family Pleuronectidae Cuvier, 1816
Genus Pleuronichthys Girard, 1854
Pleuronichthys sp.

Fig. 3

& DSHS-FS-2015001, DSHS-FS-2015002 (DSHS:
Daejeon Science High School, FS: Fish; Fig. 3)

AE AR A B $3EE 97 Lol %
3= F3% (36°03'33"N, 129°22'03"E).

7|Xf: EE DSHS-FS-2015001 F7HEolA <te}
(orbitye 7 QEZ] 7] wiEel WA
(asymmetry)S Z+= right-eyed flatfish (dextral flatfish)
ojt}y. Z2jaL I A7} TR A A%
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Fig. 3. Pleuronichthys sp. (A: DSHS-FS-2015001,
DSHS-FS-2015002). Scale bar equals 5 mm.

Fig. 2. Location and geological map (modified from Um et al., 1964).
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weba] 23 FRIRE WEE Qi TR =g
(pectoral finye} BIA|=2"](pelvic fin), 2R = 1]
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‘du|FF(epurals) T A2 Alo] FRE BT HE
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A3} BAY AR= AAE] et 4
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nAdZFe] HZH7E A 5) Tzl EA)
ok 6) AFAL A5t 27hE deth 7) A WA
SA=ejn] @)zl A%gE] Atk A WA 54
Chanet and Armoon (1999), & W& 5% Chanet
and Schultz (1994), A WA 572 Chanet and
Armoon (1999)3} Sakamoto and Uyeno (1993), U
HA) E7L Chanet and Schultz (1994), T HA)
E7L Uyeno et al. (1990), oA WA
Nazakin (1997), ¥+ WA 542 Uyeno et al
(1990)1 <J3l A= 7EAt] k] 24432 (apomorphy)
WA F=3x SAo|th 1 Yol 7iRtr] e 3
P4 WA F=#7 A tisiA= Norman (1966),
Amaoka (1969), Hensley and Ahlstrom (1984),
Chapleau (1993) ol 93] #<=38] =<=o] St
E gHo o]s].g]_ 7o Ex %_/] Zt‘ﬂ-_g_i Eﬁ}ad\_
(Pleuronichthys)S= 54T Utk 1) vz
A7t 0 FEE Z=th 2) 2RI AAY A
o] gitt. 3) |l X 22 ZE(tubercles)o] {1
ofe] WdEo] EAlgt. A WAl 542 7|3 o]
NX  Pleuronichthys;, Clidoderma?s, Microstomus%:°l|
Al Fds BAEE 553 P o|th(Sakamoto,
1984). ARHHQl 7pAtm| o] mldES AR o]
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Aeg 24T 5 Jud v, 471 A S vA
Ze 2w 240 Wise Bge Yare
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o
% Pleuronichthys%, ClidodermaAA AEC
Microstomus%:2] B-257|= HE9 IVl £o] &
SHQ7]e B FEO] FPo FofsiA] feth Al

WA EAe R WASk F a5 9EAg)E
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7WA 3 5 Pleuronichthys%:o] f-dsith, Eoll AL
ke ZEo| Be AL Clidoderma®olx] WAE =
ExJo]| =2 (Norman, 1966; Sakamoto, 1984) ¥ % ¥
o] Ao RgeA] L=t PleuronichthysssS -
et o] elal Eeal, d9o)A= “finespotted
flounder’ztal BT} ol 2 #o WHEo] B2
Pleuronichthys%¢] ti3#2Q1 545 2 =iz Utk
B AN R REE 9 & AA 4A 5Y
& AR EAlskE A ¥HE] & =y ik
AR LR Pleuronichthys%:] 3442 74z
FU o} A 9e] mpo] oA A|ZolA HIE P veliger
7t fA3lek(David, 1943). 22 P veliger®] 714
7F sl 7] wiEel| & FEIe] Hlue I
stk oY mlo] QA T RS wlg EE7)
o] it s FES dJA T3 vlasie]
71 =Rk Uyeno et al, 1990; Sakamoto and
Uyeno, 1991; Sakamoto and Uyeno, 1993; Sakamoto
and Uyeno, 1997; Sakamoto et al., 2001; Sakamoto
and Uyeno, 2002). 9170l ARg3t FES HAYF]
P cornutus, P verticalisS} F/NZ2] Lwkdel 3z
9} z‘sﬂEH Eoﬂ _%xﬂg}:: H};ﬂ _L,_o] sExo=z 23
A SolM W/‘P‘{P s4E WEME} 22\ P verticalis
= AN A o] EEHY A A=
o] ¥ FEHT} T Fow AEFe] 0EFH 2R

o] EZF0] Qs HollM £ xEd g2 P
cormutus= B)AAZe] HZH7} 2F o] ofw 49 F
W7 25 9 2o Stk oE 01 AL HEgo] Ay
Hog 5}1 YT AR FAHel e wh

FEL W] ArjEeR AN W Afole] 7H

7] wol FE A xfolE HAlT

F29 49 A717F 20 mm W9 wilg- 22 7
A2 3 M deHE RsE B ¢ 9l
THMinami and Tanaka, 1992). H3F F7HZe] %
T AoE, THEe] Bl BEHO A &
oo mebd & 8O g F 7l 4ol et
o B AoXe HHSZ Plewronichthys sp.=
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£ o
TMEX|E|EE =0
AT W FEQ) Plewronichthys$-S ¥1E3| vd=
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&8 AF7A] BF dhbee] #AYEH(Kim, 1972),
AHT Lo mo] oA AZFoME BF WA Z
o] Atk Clidoderma?s2- v}o] SA| 571 L] Ginzan
Formationol|X] 7% 7 (Sakamoto et al., 2001)
Microstomus3-8- PFo] .4 Z7] U¥-9] Kanomatazawa
Formation®|/] E37% % lth(Sakamoto and Uyeno,
1993). SHAIRt Pleuronichthyss 312 o}A71A] =
S OAlolollX = WHE Aol Ui, mpo] oA F7]
e w=mellM gzl HaE AlEzE ok
(David, 1943). Pleuronichthys%°] “F&¥d T332
Al we] QA H7lellM F7]oltt. A ARk
A BaE §U% 715 moleA $Ee A
IHY o, B FE2 FF oMo} Hxo| oS
s B oot 7P eHE Erels siAolth
A7 G2e] mo] oA A|ZolA BAR 7P 2]
&5 Saitamapsetta?:, Hippoglossoidess:, Platichthys
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% 6%°] RAEStH(Sakamoto and Uyeno, 1992;
Nazarkin, 2002). ©]% Saitamapsetta®sS BEE I
Uz &2 dAEA] el dE2 FAolA A
Hrh(Kim, 1972). @A7HA] Aple] mlo] oA 2|3
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AXA] Fdth AF7A oA keE 7iRpe
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U, el AU G RFOE olojE 7
oa 35 oprlol Ful efo] Y= ol 7

A RS FSEUM MEE Aawoniohttys sp. st 139

At o} FEoA T2 oFoE AR A0RE W
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Fig. 4. Anatomical drawings of Pleuronichthys sp. skulls
and Comparison of skull asymmetry (A: DSHS-FS-2015001,
B: DSHS-FS-2015002). Scale bar equals 1 mm.
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Table 1. Measurements of DSHS-FS-2015001 and DSHS-FS-2015002 (unit: mm)

Sample TL SL HL HW BW SL/BW SL/HL HL/UIL
DSHS-FS-2015001 21.5 19.5 55 6.0 85 2.29 3.54 6.87
DSHS-FS-2015002 19.0 17.0 5.0 55 5.5 3.40 3.40 7.14
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Fig. 5. Comparison of body measurements for DSHS-FS-2015001 and DSHS-FS-2015002.
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