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89k o] B]H-L2 Lee, B.S. (2018, 2019, 2010)2] FW-EE F1Lo) T3t Park ef al. (2024)2] }0)4 BH71E =8tstar, Fa] Gt
EA™E A -3 Aol Lee, HY. (1982)9] 3]52|5 3H4F AvkE BRE 02 Bristal, 35 85S L2 EH| A gt 5
3t Lee, B.S. (2018, 2019) A12] E}FAS AESHAL] Lee, H.Y. (1982)0] AA|3t F £2] AZZ|o}7] ‘Bt X|3E £’ (zonal in-
dex species) & AR, Distomodus kentuckyensis Branson and Branson= Lee, H.Y. (1982)2] =gtof| A 7% 27142 23gte
2E o) 1§ 54 AT 4 glo] A2olr] 2N A Hoisly] oAk S, Prerospathodus celloni (Walliser)’=
E3lQ A 7] F(multi-element apparatus) |7} 45, BE EFSH A A3 UHA] LAEL BT LETH|AY]| Ik
EESo|th gebA 1 8A5S E TOE 770 HASAL AR LR Yo} 4R eeb] FozAe A912 97 Hgich At
Lee, H.Y. (1982)9] UM R| 3]58] spFL B2 A% L 28| AY] £-37) thE]| Yd- M= v)d (Darriwilian-Sansbian) &£
£z 250l 3ol Eelu HERE o] A7lo] HAE Ao SAFRe 20| Tl Motk SEelS St Bule] Eolua
of) T =L, /s FYe] G35 2ol e Lee, B.S. (2018, 2019)9) #nij3at} 8152)5-2] L2 w=n| 27| F5(Eoplacognathus
suecicus, Aurilobodus serratus, Plectodina onychodonta, Tasmanognathus sishuiensis, Erismodus asymmetricus etc.)& NAE
S A3} 574 (identification) 9] HF/do] JAAE U 3523 oAl 4&H Belodina sp.i= A A2 Ql L 2EH|A7] A& &
(global Ordovician index genus)o| B2 F 39 AHE A A5k= 2422 @Ao|th FAA S, i3 & 35259 FAE
Jol E. suecicus®t A. serratus 50 A&HH 02 AFEEE 2 A A|F Ato]of AIZH &AL (hiatus)> AR =t o] H|F o]
of 2l ol A| £573H(taxonomy) 2] F2/3S HA7|= A717F =715 Rttt

FRO: 2|25, QEXH|AN, B=E BF, Al 2

ABSTRACT: This discussion refutes Park ez al. (2024) arbitrary assessment of Lee, B.S. (2018, 2019, 2020) conodont studies and points
out the problems with the study. I taxonomically evaluated the Hoedongri conodont fauna of Lee, H.Y. (1982), and reviewed the validity
of Lee, B.S. (2018, 2019) study that regarded the Hoedongri Formation as the Ordovician System. Lee, H.Y. (1982) Silurian zonal index
species Distomodus kentuckyensis Branson and Branson cannot be taonomically identified as unique characteristics of the species through
two images of poorly preserved (broken) specimens. Another zonal species Pterospathodus celloni (Walliser) has an incomplete multi-element
apparatus, and all elements are Ordovician conodonts, except for poorly preserved specimens. Thus, they should be placed in another
multi-element species or remained as individual elements, losing their status as a Silurian species. In addition, most of the Hoedongri fauna
have been identified as Ordovician species. In addition, the remaining fauna of Lee, H.Y. (1982) are composed of the same middle-to-late
Ordovician (Darriwilian-Sandbian) species as in North China, so it is reasonable to interpret that the Hoedongri Formation was deposited
during this period. The lower part of the Hoedongri Formation is correlated to the Duwibong Formation of Taebaek, and the upper part is
correlated to the uppermost beds of the Yeongheung Formation of Yeongwol. Lee, B.S. (2018, 2019) review of the Ordovician species, i.e.
Eoplacognathus suecicus, Aurilobodus serratus, Plectodina onychodonta, Tasmanognathus sishuiensis, Erismodus asymmetricus etc., of
the Hangmae and Hoedongri formations justifies identification. Belodina sp., which is recovered from the upper part of the Hoedongri
Formation, is a global Ordovician index genus (Zhen et al., 2011; Zhang, 2013) and is therefore a decisive clue to the age of the formation.

Copyright © The Geological Society of Korea 2024
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This genus is a global guide genus of Ordovician. Beyond the boundaries of the Jeongseon, Haengmae, and Hoedongri formations, E. suecicus
and A. serratus are recovered continuously, so no temporal discontinuity (hiatus) is recognized between the three units. I hope this critique

will remind you of the importance of taxonomy.

Key words: Haengmae and Hoedongri formations, Ordovician, conodont taxonomy, age assignment

1. Hel2

Park ef al. (2024)9) =B JHA I P3| o
AE BARATOR Sk, Polso] a4 Aolzol
B U-Pb e} ko] 2 20| 47] 5715 A A5t ol
FoIA] Aba W AEEE F9194 2] oXE Bl
1 St 0|8 N YukEe] AE 2 EE A
37)2 BEsgon, 45 39 853 AT oA
B FAshee

o] 22 7ol WISk Lee, B.S. (2018, 2019)2] A70]
ol 5L F AT 2 BFASS Yo S
o= sk AA L Fol A9 girk AE AH 4 3]
E3HHo] ZARIE A717h e A3 PPOR T
EE 434 @78 29Pckn B ] gk w494
© 2 thld}ba, Lee, B.S. (2018, 2019)%= Lee, H.Y. (1980,
1982)9] TwEE 5] BAZL gleka AFHOLt 7
291 3AZ AN Gske 1 4 =5k

1|2 Park er al. 2024)0] A7|% ol 5L #2:3}
31, 159 Aol thal WET B0 2 A4 WA,
A 50 5 TN ATALE AR ¥, Lee, HLY.
(1982)0] ANT 252] A elolr] He) A E F& vIRH
shaiz At A2 d el el Bt el
2 =2 343t Lee, B.S. (2018, 2019, 2020)2] 9 A
Ohgol chsl = fstel g

2. 4 M20| 518 THIH SM2 T=E AU

Hisakoshi (1943)= 4l A 59 a5 A3 HE
43I, 5 (Haengmak Bed), A% Hzjghoz 2}
L, 371 2S5 A SHGICTR, 1962), FriZ(Son and
Cheong, 1977), 3}'58|5(Cheong ef al., 1979)2.2 7H =]
o] 59 o]=2aL Yt H 1).

Kobayashi (1966)= A4 43|42 F=-5F(actinoceroids)
sHo] ojs] S ETHAAR BT, Lee, HY. (1976)
BAN B A= E Aol o8 L 2=H]|A7] F7)(th
2|94, Darriwilian)o]] tjH|3}t}. Cheong ef al. (1979)+=
AP A Eiole] MEE TS oaERlor 420l
Z719] Cellonit)~Sagittat(Walliser, 1964)0]] tH|3}aL “AF
A3 S Ak 2 ASHLE 3 8F = A
oFst ). Lee, H.Y. (1982)-2 Cheong et al. (1979)2] 3}
& A EF3)AL sl (Distomodus kentuckyensist)2} AF

re
14

——

oft

L

X Pterospathodus cellonit)]) ZA 2 FES}FTE 1
L 3 )& Bu| 9 Distomodus kentuckyensistiol|, A5
& 2 AE g 01 Celloni- amorphognathoidest) 2} £1|
9] Neospathognathodus celloni-Pterognathodus ranudi-
formis BTho] 242} chulakict.

An and Zheng (1990, Table 5, p. 118, 119)-2Lee, H.Y. (1982)
9l IL-=E FEZ $£ASY =Y, 11 £ Pterospathodus
celloni (Walliser)E Tasmanognathus sishuiensisgfil A
AL, 35ES5E B9 L2824 BaduoF E
+ FengfengZ(AME=H]Z, Sandbian)of tjH|s}c) o] 2
& ot b olde] WA 5% A7l A7 Hl
t}. < Lee, B.S. (2018, 2019, 2020)+= 3|5 2]&9 F=
EE HAS 2N ASAYE ES F, 559 e=2%
H| A7) $-37](ch2] 24, D3-AMERE) A8 tiof| diB)st
FaL, S AF(ca. 18 m)of| A 3525 3H(36 m) 7
oM Y Zie=E Fo| G AEHER S5 AR
Z XK hiatus)7} ITkal STk E A A 39 (Hisakoshi 2]
S ABI1) 9] ZApol A WohE SR o) 77hE o)
2 E(D2)of| thHIshL, = F BA Gl TL F==
E Zo| A& AREHERE JA ARE AXP7F glokat shgieh

3. 21SdIE9 1A A0 Dict 8ot

LELH|AY] F-37]9F ARFor] A7|(H=H A,
Llandovery) Z==E9] X = o] ZA|5}l0], I=E
7t ol Althe] ARG T3 G AoloA] teeto] B
Zo] gl Walliser, 1964). 1A 7|79 FE=EQ
A e ST A A woto 447} ek
slAEIc). HY et U s ok RE R 2, 58
weh L W A4S SEeS TuEES 252
eEruAy] BLEES) AUAL up) FAAT Hot
HRItH (™ 5 3=x).

3.1. MeH EJt

Lee, HY. (1982)9] A7 ARz 2QY FLEE 3
X H(original collection)S AHu]= Zlo] 19 H1E AH
B7ishs viEAR Zojloy E2 143 Ao #7115
o}, B7HusHA| BA7L 7HS) & 3k Edk(plates)(1H 2)
& 53 WSk 1) shae) dito] 59 vy
o, open nomenclature®| AWK, Oulodus sp.), ZANZ
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ZTd(conferable species; 9|, Paltodus cf. dyscritus)©]1T}.
2) WA 84 F(disjunct-element species)©] =2 o2 T
a1, B3ha A 2 23F(Prerospathodus celloni, Panderodus
unicostatus)°l| B35}t o= EF2 WHEZ ZjolQl
o, A A A A BYasERYS A
SR 7o) @S] ZAolch BEhas Hurt Ehs A
£2 41890] 4YE SHoR Lt 3) SAEo} Camic
Alpshe] 28 2153} thu) Wlrh mEsieh 4) AEA
7} 270 (Distomodus kentuckyensist\ @} Pterospathodus
cellonith)of] E}slt). A|AA #F Eojj(global standard
biozones)+= 5 tf| Alo]o)| 3t th(Distomodus staurognathoides

oM ZRd 0 et HHE 537

7t B A3(H 6), InbAE F o] SA2 A7} A|
A= ggrout, AEES} FAES Fo) 24eH D
kentuckyensist+= 712 717}0)9]|, P. cellonit)+= 2450
ARE Ao R Bl

3.2. Distomodus kentuckyensis2f Pterospathodus
cellonP] S82 eI
3.2.1. Distomodus kentuckyensis (Branson and
Branson)
Lee, H.Y. (1982)0] EtiR & £ 2 W& Distomodus
kentuckyensis (Branson and Branson)= A4S d52|(L1),

Hisakoshi
Jeong, C.H.
Author (1943) GICTR Lee, B.S.
et al.
Age (1962) (2018,19,20)
W. Jeongseon (1279)
Silurian Llandoverian Hoedongri Fm.
Hirnantian
Jeongseon Ls.
Katian
Haengmae
Sandbian
Fm. Hoedongri Fm.
Maggol Fm.
Ordovician Darriwilian Upper Limestone
Jeongseon Ls. Haengmae Fm.
Dapingian
Dumugol Fm. Jeongseon Ls.
Floian
Haengmae
77
Tremadocian Fm. Dongjeom Fm.
Late Hwajeol Fm.
Lower Limestone
Middle Daegi Fm.
Cambrian
Myobong Fm.
Early
Jangsan Fm.

Fig. 1. Lithostratigraphic division of the Lower Paleozoic strata in the western part of Jeongseon and age assignment of each unit.
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Fig. 2. Original photograph of the Hoedongri conodont plates (Lee, H.Y., 1982).

G ZH(L3) R s DH(L4) SHROA U Aot
g 3). I o] Fol U2 FF(sample)?] 3= HAlo=
Q13 & 5= GlthHA AME REES Sr)e] AFeopr] A
7| D. kentuckyensisth(Rexroad, 1967)°] thu]3}$ ).

o] T2 22 3} Zuk(plate)o]l A7 747 270419 A
A Z3) &le 4= th(Lee, H.Y,, 1982, pl. 2, figs. 3,4;
9 4a). o] 2 o8 @ A(elements)7} B34 7| H(HE
HEFE B, apparatus)E ©)1F = B¢ 4 F(multielement
species, 1% 4b)21H], T} 2.4 §lo] HE B3 F /A
of o|&ste] TS WA H=o| F A9 FEi=
ti2c} shte] BE(wEsHE, cusp)2 5= 9F=(anterolateral
face)oll 52 S(/#F, carina)©] Y(TH 4a:1), T}E 3}
= g (flat)stal SH-2 vf(smooth)dtH 1 4a:2).
T 7§71 Rololx] 7]1F (base) 9] $F F& =71 A|(anticusp/ pos-
terior process)?] 22l BEE FH7] oJHh A 7|
%71 (grouping)o|th. ofut M @ by At Z35td|, &
Y dHo| wAFT t2, 7)1H AAGFEE Lk, upper
margin of base)o] &H3}o] EX|(BI#E, secondary den-
ticles)?] &7 JE = & 4= QIth (9 4b:3, 4c, 4d). 18
o2 S9E BYas 2O 422 Rofdt 2 gk
An and Zheng (1990, p. 115)2 o] = 7jA|& L2 =H|A7|
MEWVE £ Tasmanognathus sishuiensis (cordylodiform
(M) = cyrtoniodiform (Sc) elements)2tx Tst3 T
Lee, B.S. (2019, Fig. 6:20-24)%= 3523 A (Aulg 2}
352 7HHAE FFE Y Ice cave section)of| 4] o] F
< FAskAt. +H, T HlolA BiE D. kentuck-
yensis®] T1HE(T1¥ 4b-d)= A5

3.2.2. Pterospathodus celloni (Walliser)
E o2 AZelo} A7 B A& F Prerospathodus cel-

loniiz e WohE wie) SiEE B ) AE
(846, 847)ol|A] AF=E|ItHLee, H.Y., 1982, text-fig. 3).
3lE8|&1} L AE 2|0} Carnic Alps (Walliser, 1964)2] 9
aE(elements)S Bl w8l HAHLH de, g). F 3ol 354
¢l 84 Pb #o|1, YA = FE7t A= =2k o &
o He AL, FEES 24 Fof| EHE fA(FEA #
#, platform element, P2, 13 4g:pf)7} AF3}ch= A 9|
t}. Lee, H.Y. (1982, p. 56)& ‘AF= 7iH|4e7} A1 Zahz
227} Aol sEe) SA2E Helslr] 47 et
2 Isick

Nowlan (1983) 7jutt F5 AFZolA Y A2 &
o] P celloni®] 3442 g A7) E8|8 A==
Asjst A Aneln Z25Hck Aldridge (1976)%=
P. celloni7} %=1 35 AFejobA| 9] Z$- £J3f|(offshore)
g4 o) o &3}char 51593, Le Fevre ef al. (1976)% 3=
ube] Az elobd] AolA vldat AES W uh Sl 3}
4 o] & IFETHA o] F2 P celloni®] EHEF 847}
35 2130] gz AUA), 94 Sl So] YdiE WAy
A Z3E ARIA & = Yok DRt 35 e Sl AR
o[AI7} oty gt L 2= H|AA|0)7] Wz EEF 2471 L
£ AL obd7P? XF7HA] AAH SR @2 n|AA oA
ZPE 949 Hu= g9l Lee, B.S. (2018, 2019)+=
3l52|SollA 31571 o)4de] A3)et MEE F et A
=EE Aoy & 3 Ao EHE 24k FE F
o] gict.

E3a 0] g5 A olQof o F A= P. celloni?)
Q4E(Lee, HY,, 1982)0] L2 H|AY] IL-EEER 9]
FolA ks ARdolth: 1) o] T S (7 de)= 2
Al FE(holotype, 13 4¢)3} FefjH o2 tt=ct 2) S 8
29} Pa/Pb 847} 42 359 23] ZAZH60 o m)7} 8l
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Fig. 3. (a) Late Prof. Lee, H.Y.'s topographic map (Yongtan, 1:25,000) used for field survey; (b) Refer to the sample section of
Lee, H.Y. (1982).

Pterospathodus celloni

Fig. 4. (a-¢) Distomodus kentuckyensis. (a) from the Hoedongri Formatiom (Lee, H.Y., 1982); (b) multielement species D. kentuck-
yensis, from Norway (Idris, 1984); (c) M element from South China (An, 1987); (d) M element from North America (Rexroad,
1967); (e) Pterospathodus celloni from the Hoedongri Formation (Lee, H.Y., 1982); (f) Sandbian conodonts from North China
(An et al., 1983; An and Zheng, 1990; An, 1993); (g) P. celloni from Carnic Alps, Austria (Walliser, 1964). All figures about
x35-50.
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== shte] BEitas Fom F2 A2 AU 3)
33 4e9] 315 E]E Q4E(Pb, Pa, S, M)T} 1 419 &
Z3 2 2 H|AY] MEu]E Q@ 4E(Pb, Pa' S' M) 2] FE|
£ 9| sfEel Y= Pbet Pb' @4 5= AMEH|
A 2 Tasmanognathus sishuiensis (An et al., 1983, 1990;
An, 1993)0]4 35 gZujo]yolTasmania)2] A=W £
T careyi®] Pa Q4~(Zhen et al., 2010; Fig. 14)2} -2 F 0|
t} P celloni®] tF2 @ AE % ulrlrlx|o|t) AlX|o] P cel-
loni2) S 23 4e, T 2HA) = Y +=70] Neoprioniodus
subcarinus Walliser (pl. 2:12)¢} -2 Fo|c},

BgesRgiont e Fe o o 247} 2ol
o2 5gaa 9 a4HH)EE 23] XJgH) 59
RELHAY] 3R] M7 FeEE FE F
of 1ejgt 7t gt ZEH 02, Lee, H.Y. (1982)0] A
A8t P. celloni®] B9 4~ (Pa, Pb, S, M) 0.2 49] 7|+
(apparatus)7} A Helch &, tE 9 84U 7hs
“J(Pb, S), THE 8.4x(Pb) 9] n]/d<(immature) 7HA| Y 7Hs
A(Pa)} FEA QL Zpo|(M)= <13l 7|79 /44 o] Hoj
A Btaa Fo g A4S ok wEkA ZF 84
£ 715l HAEAY A e ez dA Hol 252 AF
gopr] Folgh= A Y A91E A Hok

A7) 2&9] A& WS v|WEH, D. kentuckyensis=
S BT F5 AL, ErE(L3) 9 s &
H(LA)oA AZEA=Tl(Lee, HY., 1982), L1} Ld+=
Lee, B.S. (2018)2] w4 4, 33} Z+2 Lol 1d 3). P, cel-
loni7} theF Ar= = 3YufE TH(L4)L Lee, B.S. (2019)<9]
o SeF Z 35FE o Ak F A7 FeEEE
FEHOE 77 TrEEe g Frf. A29] F2A

W3 Bho 2 Bolth Park ef al. (2024)S TAESR}T} of
U7] wge] 14 F BRuhS HaHS B AeEE0]

2 WUs] AR go} AXE Fol A Gk T B
Aolct.

3.3. 2I=EE9 QETHIAT TLEE

35859 Fe=E 3 (Lee, HY, 1982) Foll=
B2 9] ¢ 2 H|A7] I=H]AE(Sandbian) Z==ES1}
FHF oz 2 FE0] Ytk 19 Sa, b ‘SE(Er W
5)& Lee, HY. (1982)0] Al2ajoly] 2’02 B g A1
EEZo|1, o} Z(®<: M5)L Lee, B.S. (2018, 2019),
Wang et al. (2013)3} An et al. (1983)0] LE2EH|A7] &
o7 Hugt IlesESolth IAYE A FHES &
Bl Fo], T2 o] Wo] MAE XS] ol oI5
Zhekse A= 20 s B,

31%8]%9] Distomodus egregia(Z1H 5a:1)+= E512]
Plectodina aculeata (Wang et al., 2013, Fig. 7A, 7D; 21
9 5a:2)9 GAKSEL, 858&9) Lonchodina walliseri(Z1
9 5a:3)= ?Erismodus quadridactylus®] S Q4(Wang et
al., 2013, Fig. 5G, SH; 13 5a:4)9} Zrola] £ Bgha &
ZF 07 Lojof sttt 3HH 35859 Exochognathus cf.
caudatus(T13 5a:5)= Erismodus typus (An et al., 1983,
pl. 32, figs. 18, 19)Y} Tasmanognathus careyi( 13 5a:6)2)
7HA FEo|tHZhen ef al., 2010). 31'52]%2] Neoprioniodus
multiformis(3 5a:7)+= Tasmanognathus sishuiensis2)
Sc 94(19 5a:8)¢} 2 Folt}. 18 5b9 IL-=EE
T opRE7ER] o] t(5b:1-2, 5b:3-4, 5b:5-6, 5b:7-8). A}FA||SH
W& 19 A Farsty] vtk I 9] 35ES 2

Fig. 5. Same conodonts or different conodonts?. (a) Top row from the Hoedongri Formation (Lee, H.Y., 1982), bottom row from
the Middle-Upper Ordovician in North China and Korea (Zhen et al., 2010; Wang et al., 2013; Lee, B.S.,2019; An et al., 1983).
1, Distomodus egregia; 2,4, Tasmanognathus sishuiensis and T. careyi (Sa and Pb elements) from the Fengfeng and Pingliang
formations, North China; 3, Lonchodina walliseri; 5, Exochognathus cf. caudatus; 6, Tasmanognathus careyi from North China;
7, Neoproniodus multiformis; 8, Tasmanognathus sishuiensis (or Plectodina aculeata) from the Fengfeng Formation. (b) Top
row from the Hoedongri Formation (Lee, H.Y., 1982), bottom row from the Middle-Upper Ordovician of North China (An et
al., 1983). 1, Ozarkodina cf. denckmanni, 2, Plectodina onychodonta (Pb, element); 3, Ozakodina cf. edithae, 4, Plectodina sp.
A (Pb element); 5, Trichonodella n. sp., 6, Tasmanognathus sisuiensis; 7, Pterospathodus celloni (S element), 8, Plectodina sp.

(?Pb2 element). All figures about x30.



“HINEC M22 22012 X

LEE(Lee, HY., 1982) Foll= $H9 2 F77F Btk IA
o 4% B UL AT BE BYY RES FHY AR
eIt} =@ st ol ARukg SAISHAT

3.4. 1XI2] =H

Fl=ES YH|slH 7|28 o2 x|t (2
el L sfjof girt. B = S St 1A
ZoZ AHsH|, Lee, HY. (1980, 1982)2 A7l A &
H(Carnic Alps)¥} En] o] AFo}A 2} cfu]si3ict. 3F
Y3 5559 ZeEE A AZI7F EEtA AT o
& Aolct Lee, H.Y. (1989, 1990, 1982)2] ¢ o] 5o &
F59 A-HAn et al., 1983)7} o] Fol A I FEF A+ T
Al 5F=9] glo|g & A 2] ZsHglS Aol

2o B AY o aqt AFLoArt o4
o} obz] A|A A ASA A7t vl S, EE= Al
T)(Upper Yangtze Platform)2] AZ g o}A|7} 29| 1A
A2 QA= THRong ef al., 2019). IFEZFS FE= A
¢} st AFolr] A7)0 & A Ho] vitk= A
Ar|o] glojof o2& ¢l H52E 2=t Lee, H.Y. (1982)
ofli= A2 o]l thgt drgo] A& Ut

35S @ AYY AH dvle o8 71 |
Al o] BRI EEa 2|29 AR o] Ar|(He

oM ZRd 0 et HHE 541

WA Z==E WS A= Ozarkodina aff. hassit) 25
€] Pterospathodus cellonitio]] ©|27]|7}A] 6t 2 Hu=
6] QIth(Wang and Aldridge, 2010; 19 6). 352529 A
ZXN= Distomodus kentuckyensisthe} Pterospathodus
cellonit®o]tHLee, H.Y., 1982).

35e5Y A AL A3 v, 3
= A1) 9] s AR obA|= Al g o] $AlskaL A3t
2 60 of mof| EXsich. HEEA| Y st AFEolA JAt
22 A1EQ olgh Ala e 44 HHske 2 74
of Y, ABEE FHATES IRT FAFEEIAE
W= X1 9] £A](affinity)S ZH=CHLee, D.C. et al., 2017).
35252 AoV S HFAFTEIAY B ¢l
o] Fle=ELolth) FHAA EE= A Fed=A¢}
= HWo|sHA t=rh

3EE5S 22 wH|AA Ikl 431 Lee, B.S. (2018,
2019)9] Asfel F2Jstd, 3Fe T2 AFe oA 7}
A A7) 1A Y F =0 FYuldt dolt}. IFE 39
- Aend FLEEE MY AA # ot
TAYHORE BFF AYst o} Wl BFR A
Hof| A 7] Aol = X & hiatus7h G| A e Wang
etal., 2016; 19 7). 7L F A HA o|HE= 2 Al
VR W-ZF=(E 24 Paraserratognathus obesust-th2] 4

'GLOBAL STANDARD' ANTICOSTI ISLAND SOUTH CHINA
SERIES AND STAGES
ZONES ZONES ZONES
Wenkock
(base of)
Pt. amorphognathoides
Pt
amorphognathoides
Telychian
Pt. celloni Pt. celloni
Pt eopennatus
Distomodus
Llandovery
staurognathodus
Oz. aldridgei Oz. guizouensris
Aeronian
Oz clavula
Distomodus Ol jeannze
Oz. strena
Rhuddanian kenturkyensis Ou. panaurensis Oz. obesa
Oz hassi Oz aff. hassi

Fig. 6. Llandovery standard biozones (Aldridge and Schonlaub, 1989). Biozones of Anticosti Island after Zhang and Barnes (2002).

South China biozones after Wang and Aldridge (2010).
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A %7| Tangshanodus tangshanensist) Ato])ol| A &Q1= oAz 23] AXE QA= o] Zo]Z A o]l A&7 7+
AthLee, B.S. et al., 2022). T HA o|H E= AL Z] L2 %H|AY] 37])~AE7] A7](140 Ma)o]t}. Choi, D.K.
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Fig. 7. Two events in the Ordovician of North China (Wang et al., 2016).
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Fig. 8. Paleogeographic reconstruction of the north-eastern peri-Gondwana region in the Middle Ordovician (Darriwilian) (Yu
etal., 2019).
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(2019)& TAYT 7)) 32 Y7k HFRA o] 5] B
Aot els)7] AL, BYSH s HEekE
o] 2B EAFE T BT vithe] §712 2
L E28|A7] Yol (RAFSZTY) HHo] FHEI F
A7 REhERE R E ok FE31%lth o] &
< =g & Wolsold ARgopr|df IF5EFY HHS &
7Fs3e Aotk 19| AR A] W ot g}
2] B ARt AReolA(3EEF) 7 RESh= °]
= FAY7 JEESe] AFoHzta st
o] Aol tigt =24 FEo] Yasirt

Lee, B.S. (2018, 2019)7} |43t 3l52]& E A A|7|(L
2ER|A7] $-37)Y IR Yes 29 83 FTHYu e
al., 2019). 3E2 37 A 22 Al o] dhZ3-Z]
AT 830l Tangshanodus tangshanensis-Histiodella
holodentata™, Eoplacognathus suecicust, Plectodina
onychodonta™, Aurilobodus serratust)7} A& =] o] Qlch
(Lee, Y.N. and Lee, H.Y., 1986; Lee, K.W. and Lee, H.Y.,
1990; Lee, B.S. et al., 2022). T. tangshanensis< EJHRA}
EAet BEF=o ATt U= 1/-3(E2ZE, endemic spe-
cies)?ld] BkS)| H. holodentatar= HA|A HE3E S(pandemic
species)©| 22 peri-Gondwana X g(3|getof G, 2=
55, UlE, 7=, ", 559, HaARER] S)olA A

543

A2 E o] 3o tiH](global correlation)7} 7Fs8lct. w2k
7R 2 49 FE5olNE HES-3EETH FAI719
F-=E7 e B2 (Lee, S.J., 1990) 12X E]4 4= o
23] %= otk AAR 35Sz F9thu7t 7Fs
3t WAA BXE ZE(Panderodus gracilis, P. nogamii,
Drepanodus arcuatus, Drepanoistodus suberectus, Plectodina
aculeata 1831 Erismodus quadridactylus 5)°] 922
2 3% o]52 7|Rke 2 3 1A YH A7 YT E

7] chatet.

4, BHMBIQ HINE D SISAE0| A2 9171 2t

Lee, B.S. (2018)= Lee, H.Y. (1982)2] 47} &3 &
HAEAME, 51,2, @vE)a =2 DHCAErH, 138
9c9] 1¥]) 5 571 THolA A3 WE( =T Bt ME
HE7} ot & Aolthe JF st B BIAE
AFSFHTHIE 9c). AMES AHT FA F2 FuiS
AR 18 m~35 2|3 S 43 m LI TE 92) 0=, o]
Fo A BE 124 1532 I=EE 2o} durilobodus
serratust2t PP o] E5= LELH|AY|(THE|Y
4, D3)9] 57 9] A3 Aol tiu]stTt.
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Fig. 9. (a) Subdivision of the Hoedongri Formation (Lee, B.S., 2019). (b-d), Sample locality maps of the Hoedongri Formation
(upper/lower parts), and Jeongseon-Haegmae formations (Lee, B.S., 2018, 2019, 2020).
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Fig. 10. Darriwilian conodonts from the Hoedongri Formation (Lee, B.S., 2018). (a) 1, Aurilobodus serratus from the upper
Haengmae Formation to lower Hoedongri Formation; 2, 4. serratus from the Darriwilian of North China (An et al., 1983); 3.4,
Plectodina onychodonta from the Haengmae Formation. Note that these specimens are very similar to those of Ozarkodina cf.
typica denckmanni in Lee, H.Y. (1982, pl. 1, figs. 1-3); 5, Eoplacognathus jigunsanensis from the Hoedongri Formation; 6,
Eoplacognathus suecicus (sinistral pastiniplanate (Pb) element) from the Haengmae Formation; 7,8, Scandodus choii from the
Hoedongri Formation. (b) Sandbian conodonts from the upper Hoedongri Formation (Lee, B.S., 2019). (¢) 1,2, Belodina sp. from
the Hoedongri Formation; 3,4, Belodina confluens from the Sandbian of Canada (Zhang, 2013).

A. serratus AnZ o] A|719] 23 FFIA] (Y
10a:1)©.2, B3] Majiagou S04 A& AHEH ol
thAn et al., 1983, 13 10a:2). g9 o] F=¢jE= AFEL9|
A= BH% Zo]tk(Lee, Y.N. and Lee, H.Y., 1986; Lee,
K.W. and Lee, H.Y., 1990). Lee, H.Y. (1982)2] 5] o]
TOE FHE 5 Q= HEO| FEER Y2 Ao E Kot
ZE2) Z3E A Aok $hA] AFEE uke) o), o] F-2 3Yuj
ZA5-3EES ool AA AR B, S AR
A ZH hiatus)7} Y22 XAt Lee, B.S., 2018).

A. serratust) o] I =E SFAT = 4. serratus ©] 29,
R Aol A UL Eoplacognathus jigunsanensisS B3t
o] A% (ramiforms) T}, FH5Z 1A Uk Plectodina
onychodonta, Choi, S.J. (1980)9] 35 &]|&oA U2 F4=
St Scandodus choii 5-0] 3E8HE]o] QIt). o] TEo] AEH
LA BRE BT ol A PE) Aol o
H(YulE-mg Ato] AgutEairl, 37°38'52"/128°53'70")0]
k. o] SAFI A Lee, HY. (1982)0] AFor] #&3}
XZ0 2 AN Distomodus kentuckyensisS} Pterosphatodus
celloni'= "2 %] It} Lee, HY. (1982)2 Aulsg o
ol Al EE A FE Bt gl

4.2. 2|85 &5 A7

Lee, B.S. (2019)+= vty ©(1d 9b9] 19H)S BIR
gk 57 oA 35ES HAE 40.1 m 774 iRt =
L=E A5 35t 669 JMAIE HHEskL 104 16F
OF FA, RUSIAHIH 9b). o] ST Tusmanognathus

sishuiensis-Erismodus asymmetricust 2} HHE YL A

= A= (Sa2)oltt. o] ASAd= ¥
3k (Lee, S.J., 1990)3} 5351t} 74
< 19 10bo} 2t

o] AtollA BFEFol LEEH|AY|UE USS= &
o2 AR Q] AMAL, 3o Belodina sp.(Z13 10c:1,2)
7h 3] o] Qlth= A ojtt. o] &(genus)> A2 &
S H|AA AT R QTHZhen et al., 2011; Zhang,
2013). B2 B Zo] BaFsto] FH SgskA] EHAX
Belodina 40)2H= AL Bid) B olthS: ARRlo] o)&
3 AgSHA] Z3t A& SEM -8 -2 G H o] = &9
FreE=E7 7] glZoloh). HlaE Y8 iyt MEn]
A 9] Belodina confluens S s AJATHZH 10c:3,4).

Park et al. (2024, p. 187)= ‘F A7V} T2 35852
ez sl &7kl HAl= Fol A9 ok A
EAF di 3 B o] EARITE A7I7F HHE RS
& e E FeEE ASA A5 FFPTL & 54
of gleh L AEstTh Lee, HY. (1982)2 35239
FLeEEES ARl 27] AL s,
Lee, B.S. (2018, 2019)=, Al7|gt uje} Zho|, 3l5a]=9]
FleEE Fof LEZH|AY] Fo| go] 50 e &2l
3lal, F o LELH|AY] F-37|(tEd-AEnE)
2 34st57] el ‘FA= Fol fAd Aotk &, &
o 3HA ozt e FEO) HE A, 7 4 D
A9A FA TAL} du] T AAY] Ao whet FEE
22| & (assignment) & 4= 3= Ao|th. FE o] ofd
B} 2|54 AEE FIRE Ao] obd7} ks oim Lee,
H.Y. (1982)3} Lee, B.S. (2018, 2019)2] MZ 2]x| =2 ]

3 2ol
=

l-‘E olol
4
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wajEH EE Aolh

4.3. BMMa| 2 AEH-HIE ZH 3

Lee, B.S. (2020)= A A3 Aol A B3 SH7t
A9 FIHIE 9d)= d-s5tod, 2719 L E2EH|AT] F7]
(T4, D2) AWEAN(Erraticodon tangshanensist 2}
Eoplacognathus suecicust))E 273 st o] o] A2 3
Alo|t}. E. tangshanensist= Br3Z AE-9] Tangshanodus
tangshanensis-Histiodella holodentata™|®]] ti¥]E 4= 111,
Eoplacognathus suecicust= -4kl AAE SHo| AY
SA el thu]E). 53] $Ak= SAItH]of v -85t |
A A & A tlj(pandemic or cosmopolitan biozone)o]T}.

Lee, B.S. (2018, 2019, 2020)9] AToA] EAHE i
EEZY T4 ASAH Y 17 Al sl W] HE
st o ol EAIRS WA 4 glsith A3,
Pl S, 5T Atolo] 59 FA=EETF A&FHoR
AFEE= A0 g2 Ko, 37 A7 EA%(hiatus)2 Yl
Ao 2 ZRIE R

Park et al. (2024)+= Lee, B.S. (2020)7} A|A| 3t Sfufj=
9] A1 =E7} npE ot pHBLE Qo= S 2A R S
o] AHE A = 3= Aolar st

Fe=EE AT (taphonomy)S AA 34 0]
H Ao|th. wba] SRR th 2R, SA4EE, BYe
ERE 35 7H(EAY o, Aol ot 8, E/AIE AL
&3 AFE A2Y) F Y BHS AXEA ZeEE
7hope, 84 9 uhig S Qltk ey gyt FAEEE
A G ARt ZeEEQ] F7](0.1~1.0 mm), A%
3} WHaj4(2.7 g/em’) ek 2 H]Z(2.84~3.10 g/em’)S 1L
2ol wHI P HP e FAIZ Az Wong
AHEAE o] /g 3 olgkar B e 4= itk (Corrandini et
al., 2024). X\t 40 GA AHs) = i £2] 9 sHF
IAY ZeFE F B FeEmETL 7PY Wol AT
£ o] FAA|Ho|t}. PS5 B9t off}t YA A3t
35839 AxEESE uPd7ER|o|thLee, B.S., 2018,
2019, 2020 =3k Z2). 4713 o] 22 9 AA| 2 oA
2 o) SEE] HEshs BAx <o) 8e T4 T
27 Mo se Aneln shHake Aol Feldoln 1
A= Y F-FFAGY FerE ARESTFE oo £
3l (Lee, H.Y., 1976, 1985; Woo, 1984), A4S &=
ARSI 542 U] FAA S I EESS
Hho] BARAY detElo] fhH o 2 112 31 §lrKData from
Lee, B.S.'s ongoing research).

ir

4.4. Park et al. (2024)0i CHS! J|E} Ol A
1) Park ef al. (2024, p. 186)= “5H2. A 4 4 5]} 27} A}
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5 PufS-2 T A A 3R Aol & Heltk o]=
Yo Fo M= TR d= F4 23] o]} HFPEEo]
A== AABh= ST Y FHEHEL) o] FA4
BleFSoll ATt IRt H) 3 A4 3 S Al
Z Atolof]l & Al Azt e AAS= 21
FATE AL 7]&5gle) o] 22 AEE, quiSol EF
%)7] Aof| BAA I UTFo] S WAL, §7]--AHL 7
EAE ZRG7HA] AT 1 Abol= AT ARt Zfol 7}

= FAAgololof gtttk ol "ok 15 = 3
tj3-o] L 2L H|A7] M%7 EAE7] AFFTAL Q1T
stejgte o] 22 YR 9 A87HA] AS =gt A
23|30 BA A7E 4% LEER|AY] WY B
1 ojdolojof Fitkar Erh. I9H Fle=E AH(Lee,
B.S., 2018, 2020)°] &J5}H, A4 2|5t 3Yuf S Aol
of 2 Azt 24| gict.

E3 AR S FEOIA, J4T FYIHolE H
W3SToA FrEEol] 3T~ B EH|AY] F7] F1tY
54, §71-34) 53 B 2ARF 0 FA7} 9lck &
ol AT 24EF0] itk =L 258 87T
2 gjuiARER| @} 72 R EZ A A|(tectonic regime)7}
ORI Sick Mok St TEE BuAHEAe] Aneks
SREES S ERE,

22 AL, Park (2024, fig. AS.1D)E A4 2ok
2} ol Aole] AARS AR ATOR e Ane
ZAfss), oo T2 AAH shie] Fuusiee
By vhH FAH AR I FA AL Atulstal
Utk BARREA O 2 sl AsteH Feiio] 0|9 Wit
oF gt}

2) ZH= A3 £2 A Foll= SAA-SAA 34
H O T2 AE FEE0] BESP| gl 7tEAET}
T A7|o] BAE AR 2ol FAE AJAY +
@2 AlFsfoF Htt. 7I=AET} BA A AU
ASstHH E2% &9 3= 22 vAH ERQ 1

Eopo] 275 37 AlAIsledof Bt

5. Yo

3= =o I-=E F}4F(Lee, HY,, 1982; Lee, B.S.,
2018, 2019)2] E53H8 HRAIT 1421 BAAE HE
sttt o2 AL EE Aol theh 9] Xjo)H Hrh
(Park ef al., 2024)% =3k5} S AT BARE A

s,

Lee, H.Y. (1982)9] A5
1) AFeopr| A7) ‘B AR F o2 AANEH A=
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E
L =gl Ad BE B 714 274Ae] adgeRE
=
[}

o 34 B BT 4 glol SYH T A4FS Ko

d

2) T2 B} X} = Prerospathodus celloni=47]9] &
2:(Pa, Pb, S, M)2 TAT Bz £o 2 AAEg=)|,
SHE 2 a(P2)7t AL, thE 9 84Y 754 (Pa,
Pb, S), FEHQ! olM)Z Qs 7|70 MeEr} e,
Haha 7 ok E O 770 AdEAY ARess
G| Eol o] 32 ARopr] FozA 9 X5 AA &
At
3) 149 35S St 2|y 337
(8%, D3-MENE, Sa2) 252 =8ti(9l, Plectodina
onychodonta (priniodiniform and trichonodelliform elements),
Plectodina sp. (prioniodiniform element), Tasmanognathus
sisuiensis, Plectodina sp. (dichognathiform element), Plectodina
aculeata, Tasmanognathus careyi ).

4) Lee, H.Y. (1982)2 3l528|% SH+2 IA|gF o=
77he = WAl A=7F | - (Carnic Alps)at Ho]9]
Agelopge] friste. %Y UReloM: R ¥F
=AY of| FiE o] Jlerz, 35T A7 dE=
A7 &] vitkel AAE o] Qlojof oA HEHS 2
o, oo et Aol AF Qo 1A Sk A3 7]
7+ Sofl EfiAHEA] W B2 A (e, Fe) 22 FA
Aol AR 2|olA7} o] B A Faxst=A] =< AT
o] Zas}r}.

Lee, B.S. (2018, 2019, 2020)2] JF

1) 3%58E 315l Aurilobodus serratusths, AF5-o]
Tasmanognathus sishuiensis-Erismodus asymmetricustS
A3, Z¥zt @ 2 uH|A7] £7] the]@&(Darriwilian,
D3)3} 7] MEH|do) thugre 2l 35839 AHE
AMEA 28oHTE 3525 sHEolA =W =983
I e 9% RS FY AIYY ZeEETH A
Aok

2) 35T S0l LEZHAT|YS Y5t E U 2%
ZQl S Belodina sp.2] Ab&oltt. o= AlAAQl 2=
LZH|A7] &olTh

3) X3 RS S 1ol st = 2709 o
2jd RSN Erraticodon tangshanensist\@} Eoplacognathus
suecicust)7F A= =Tl ARb= B o] o AR
Tangshanodus tangshanensis-Histiodella holodentata™ o]
e =1L, A= A} 2AMS-9 E. suecicust o] tHH] ==
N|AA A=A (pandemic biozone)o]t}.

4) AN 2 gFolA WS SF7HA E. suecicus

AR AEET, Yol BRI FES s
TR A. serratus7t AEZ O 2 LS E B R A A5 AL
olo] A|7te] &< (hiatus)2 G EHA| Pt

5) Lee, B.S. (2018, 2019)¢] 352|5 A7+ ZA3to] ths]
=Y B2 SATYEAEC] TS, 20199 &
7 Al Aeet 20209 AR A A0l A At g
3 HE Q. 35 eSS A AR AT 1Y 1:100
T A A o @ 2R AA|(Oh)Z E7] =] gich

ZHAS =

o] Zo| PHE A1E Y8 AAH 2AL 74 WY
AT 5 o) AN Aap=ar). sRel Majek
FrEE A7o] B A9RA 3 ofstd mid ww
2 28 ) Tha AMALS vk 4= gk The Algo] of
o ARl 2Ja) 44 ek shsuatel] A4 A7
FolstAl Rolth. Aolx] wa o] Ao st T
Ao 24 Ay 24 ZEYA A= 352
2 A7 A Aok dE 2] FslE g4 K
Alejshn), o4 maEdoista), A7d HEHos
LyolA A=A o] Zo] 218 93 AMHQ X H3k
A 741 A5 RN AALATY), o8
(&), A BN A D), 2AF B
Adistm), ZAE S gskm), WAL s
ahit), F54 WACFATED), ol 4E TAE ek,
olgss MAERFTIet), AT WA(Aehet), ot
32 U AR skl A k=T, o] AT 20204
= JR(IEl ]S REAR) ] Aoz FRATAT]
2] 9L o} 22305 AL o]LHNRF-2020R 1A2C1099
624).
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