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A F2|o}7] Zo|(Ordovician-Silurian Transition, OST) A|7]°] B/, 3H+ SAMAA (A4 S FATLZ 911 Y= o

o] AFA A A (Pebble-bearing Fine Sand-sized Clastic rock, PBSC)’ o2kl MEA A5ttt o] 2 AolE YdH ZA =,
Park et al. (2023)2 Kim et al. (2020)°] JuiS-= H4E4 H2 LS SAH S2 7|14 AUAL =S DA 7|9, o] A=
& Z7A% ANSGLE (1) sh5e] AAAslerE WS AARN AR et BAA TS AR Eelo) 4 A4

Q1 FhE B (Karst) HATE7H WAL 2) BoHE HAY Aol E) U-Ph drjimSo] 02w a7] 257]8 A N5tk
(3) in-situ 6" Oquaris B *"St/*Srearbonaies & H DL HAZL0] FufjZol| A o] AFRE B ALY Park e al. (2023)9] =8 35 F0]

ARelol] AFUS AFAE L YFAHOR ABls) Fcks Mk, AATH LIS 2= 0 2rn|2y) AR e}y Aol

(Ordovician- Silurian Transition, OST) A]7]9] A4 L5-0] Tt AT RS A5 SARTh= HolA Sa3t A2t
2 o) g Zh=t 3 o] A7t @S0l L2 &N AY]-ARE|o7] o] AI7IE A Fhe SUE Tl wEh AAE 2A4AF
ST OE AY 2AFSEH] FA dulolA 875 71ES-S FEsHA 30t o]l & =B Park et al. (2023)9] =]

ZHe A QA ojulg ggakndt at.

FRO|: A, 2IF2IS, LEEH|IAY|-ERE|0P] HO|, A2, Hild 2=

ABSTRACT: Park et al. (2023) in a article published in Scientific Reports newly defined the Haengmae Formation of the Jeongseon-type
Joseon Supergroup in the Tacbaeksan Basin as follows. "It is a Pebble-bearing Fine Sand-sized Clastic rock (PBSC) that uncomfortably covers
the lower carbonate rock (Jeongseon Limestone), formed during the Ordovician-Silurian Transition (OST).s Based on this definition, Park
et al. (2023) further developed the detailed geological map provided by Kim et al. (2020), who designated the Haengmae Formation as a
litho-stratigraphic unit of clastic sedimentary rocks, and presented the following new evidence: (1) At the boundary between the underlying
Jeongseon Limestone and the Haengmae Formation, angular unconformity outcrop and continuous karst erosion structures on the upper surface
of'the Jeongseon Limestone were found. (2) U-Pb dating of detrital zircons from the Haengmae Formation indicated the latest Ordovician
age. (3) In-situ 6" *Oguar, and ¥ S1/*Starponates isotope analyses showed anomalies in the Haengmae Formation. The paper by Park et al. (2023)
has significant geological importance for two main reasons: (1) It provides a reconfirmation chrono-stratigraphically and litho-stratigraphically
that the Hoedongri Formation is of the Silurian period. (2) It finds firstly the presence of the clastic sedimentary unit at the Ordovician-Silurian
Transition (OST) period with a global distribution, on the Korean Peninsula. Furthermore, by demonstrating that the Haengmae Formation
serves as a stratigraphic marker indicating the Ordovician-Silurian Transition period, it has secured the essential reference layer required

Copyright © The Geological Society of Korea 2024
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for stratigraphic correlations between the Jeongseon-type Joseon Supergroup and the Joseon Supergroups of other regions. Therefore, this
comment aims to share the geological significance of the paper by Park et al. (2023).

Key words: Haengmae Formation, Hoedongri Formation, Ordovician-Silurian Transition, clastic sedimentary rock, Jeongseon-type Joseon
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Fig. 1. Simplified geologic map of the study area showing the distribution of the Haengmae Formation, a unique clastic sedimentary
succession, and Interpretative A-A' cross-section of the study area. This map is the distinct difference in the structural features
between the Haengmae Formation and the underlying carbonate rock unit indicates that these are unconformable. Horizontal
axis is 2.5X and vertical axis is 3X exaggerated. This figure is modified after Park et al., 2023.
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CHPark et al., 2023). o|2} 37| Yol U] 4 E=nto]
E eitAFE ool A& APt in-situ *St/*Staotomice

LS EAGNNE B2 oA E Elste] 1 719
2o & 13t thPark ef al., 2023).

5. HIHEC ME2 HOJt 2=
5.1. 21325 €48 AJ1Y T2l
2T S ALSAY F8 = T shie IEEs

XI&er ojn|

F
“‘@ &h Denuded Karst surface

Fig. 2. (a) Outcrop showing the angular unconformity contact between the Haengmae Formation and the lower carbonate rock
unit. (b) Magnified photograph and its sketch showing the 'Karst' surface features below the Haengmae Formation. This figure

is identical to Figure 2f and 2g published in Park et al., 2023.
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9l FA A7) ==Folt} 1 o]f+= Lee (1980, 1982)7} =

LEE }\g /\1 gq.__ 5;5]] z-lA—]&l xx—]l,—__:s:,L_,] ﬂu—ﬂ o]
852 30] ARelor] Folzha A2z MY Al o)
3], < Choi (2019)2 E3= E-Z(North China Block)

of &3k efuAl 2] Yol AFgolr] ghAH S0l &
A 7PsAL BASIE.oH, Lee (2018, 2019) F=

E ASA d5-E T8 5T So] L2EH|AT] F7]0fA
$7] 2o tH]E= Solgks ARHE M-S AAISA7]
o Zolct. ujFo] o] =Tof|A Fa%t olf= IETF
HEZ sHof| 23t uFo] S E 5414 Teldx|et
I 4 A7I7F AALA7E SE e 348 A7) A9
2| A Eo] 3l7] ﬂ—‘:v'—ol‘:}

Qo A AA|gE A =2 =2 Z2AZ Park et al. (2023)
< Pi3o] EH /\]7]§ LEHDﬂ-Q—‘T‘—ﬂ*ﬂ 7d0](0ST)
AI719s S8 ole IxEE IFE BSA A
oflxel ooz =gto] YUY 35T S B/ A1717} Lee
(1980, 1982)0] AAIGE AFHol7| UL AlSAA R A4F
AA o2 A3 = Fa%t 751—}95‘\‘:}

Jol= &k, 2
24 HHe s 75] St Lee (2018 2019)-4 é-L]'L‘
9 L=2wH|A7|E XIS AUA, ol A 1 A=
S AHEES ST T Aol a7Hr} o] & flsf
5 AEA H49) 2AZ ANE TEE 7S He
sto] v BRI 94 Lee (1980)S 352 Z0)A] 8277}
o TnEE A E Belalol o5 64 1259 thedn
164 43%9] E?}d Oi 231431, o]5°] F3 Carnic
Alpse] AF2|olA Bereich 1 372} patula o] HjH|=

Ao skt Lee (1982)d41% o]& uHdAlA
= 7o) AA] ThZone) S Aelo], S 3
kentuckyensis Zoned} 33 Carnic Alps2] Bereich 1
o, A= Carnic Alps9] celloni-amorphognathoides Zone
of 2t2} chulhsict.
olo] Hkal| Lee (2018)-2 2y mlj S-32} ﬂiﬂi
FASo =R 286719 FlemE IS EE5HY 124
155-4 Belg o g2 B=3tal Aurilobodus serratus Zone2.
2%, B5= 57] 2254|2719 tEjde] 3A|(Darriwilian,
D3)94 Machiakou Zof| t8]8}%5t}. ESF Lee (2019)—“— 3]
Eg=02HE 669712 Z-EE A 3l 104
16202 B39t} o] SHES Tasmanognathus sish-
uiensis-Erismodus asymmetricus Zone 2.2 AA3}o] 57|
22T H|A7] 29] AlEH] 24|(Sandbian, Sa2)& 4515
o} &, Lee (2018, 2019)= 35830 F710lA4 $7] =
R
glo] TEE ASA A7) BAYL et 2ok R
WA, T Q7o) Solg We 2L S5
o= BT, F AN BelH TeEE Fo I
5] Q% o] glolliz AL Fo] 7o) girhe Holch. 53]
Lee (2018, 2019)&= Fi5-5152|3 AANRE 35
F9 ANETAE dko s eel= Aselollol o
She TwEE SA2E Selsk ZHch ATA B
A W7k 1:50,000 A AR WulEH RS BEt
FEEA g AL sIre R A|AEol, 2 A7)
AEA B 2ol Bl EARIT F A7) 2
wEE S0 BRo] BA} gitke WA B,

| Dzstomodus

3A1) 45t

O Distribution of clastic units formed
during the Ordovician-Silurian Transition

ca. 445 Ma

Fig. 3. Reconstruction of paleogeography (ca. 445 Ma) showing the tectonic environment and global glacial extent. The distribution
of the clastic sedimentary succession of each continent and the related references were presented together. Magnified tectonic
map showing the Cathyasia terrane break-up and subsequent Paleo-Tethys Sea opening on the northwestern margin of the
Gondwana Supercontinent is also suggested. These figures are modified after Park ez al., 2023. Abbreviations: BAL; Baltic, LAU:
Laurentia, SIB; Siberia, GI; Greater India, LH; Lhasa, QT; Qingtang, NC; North China, and SC; South China.
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AT} Helet AmEE sHo] FHEA g
242 N R AFS PO AeEE BSA A
T8 PPk 2 S ek F ATAY) FeEE 5
HZol B8 A%E BAY 2AL glon], by A%
o] AEE IHFS 7S I XSS FFYF R
73 0]t Lee (1980, 1982)9] A= EFF oo 3t

= HARZ, Lee (1980, 1982)7F AZRgolr|2 &5 Z
=B M B570l £A17F A=Al ootk Lee (2018)
+ Lee (1982)7} AXZE Z=EE F 7hd| 17 AT o}
7] Zo0] ‘AR A S F(actually) LE2EH|AY] Fo|H, w2t
Al Bl 5EFo] L2 ER|A7] Frolgal o] o F A7}tk
An and Zheng (1990)¢] @88+ "The Conodonts of the
Marginal Areas around the Ordos Basin, North China.
Science Press, Beijing, 199 p (in Chinese with English
abstract).; & Q1-83FHA] Lee (1982)9] FWEE HFo
A7 2= AN, od eF/7F A=A ol gt
TFAAR SAAAIZE R @EEA] An and Zheng (1990)
O] oA B ZAE =T H & A AT =A]of gt
AR HEZ} A= ofok & Aotk T2yt An and Zheng
(1990)9] ol ZA7F Az, 0|97k A7 2 F= Lee
(1982)7} AA 3t Aol ] ZlemE F AF(177H) F
=3 ZolH, o] AT ZAR YT AAE L=2=
H|A7] S0 Hie 22 Aol ot FolHThE, A
i St 5 3l YEE Lee (1980, 1982) 217} 25H
UL 317] f13iAl= Lee (1980, 1982)9f| 4 AAIRE =
=E T2 27 23 2AA0] 247 e =82
o2 A Hsfjof stal, MY AEFE T ASA A7
O] A} oof chet =22l B9 W& 5ol 7] YE=
£ (Lee, 2018, 2019)f] Z3H= o] glojoF gith.

o] 2 AnE FIITH, 35S AR F
S =2 O3} Lee (1980, 1982)2] AL, 0]52] Lee (2018,
2019)9] F=EE 3HAFE A A2 BT whet e
St ZA 7} vl E=3)ck BHH Park et al. (2023)0] Yufj S
AFE B € M= A ARY 55 4
FHol7] T2z AT Lee (1980)8] A7+ 2HE HHA|
HH B3] o FAthe HolA S8 AT oujs

et

L
=4

5.2. SHIT ||| RELHIAT-AZ2]01]| H0I(Ordovician-
Silurian transition) AlJ| X|& &t0!

ol A A5t BEe} o] Park er al. (2023)0] 33
L E2H|A7]- AR o] ZHo|(0ST) Al7]of 44, 3
AR A4 (Pebble-bearing Fine Sand-sized Clastic
rock, PBSC)0l2it AMEA) 9l 242, 24742l 7]
3o} sl st wWE EAE HIE gt X5l

27 2t - KMTH- T ZOIY

oA = EX3rh= A& Ao 2 ERIgh = X3
A1 9] 22 Tk o] AL 1 A7 2] A4
Q1 7] 9 Rz S WS} &ofl T} o' 2] e
ZE5°] JUU=AIE olsfish= AuteE AlEskaL )k

13 32 Scotese (2018, 2021)7} A& AXE Eo] 2
Ut @ =eH|A7]- AR o] Zo|(0ST) Al7]19] A2
SR D AHFE-5S HofF= IA[P =(Paleogeographic
map)o|ch. o] Ao W2, 2 2EuA-Azelo} A
°J(0OST) Al7]= AA|FA Q] WSt A57| =, F=olA4
AR Jsl7 |7} @ 2|47 ] 29791 )= \HE]7|(Hirnantian)
o ZJthz]o] o] & Al7Ith. W] &] g2 A2 3
4+ S Fulelel BE URe) AR 28 27 37}
AA tiE duRe] 94 HEEEY A +9T =A
& 25 AKKim ef al., 2023). OST A]7]¢] o] ZHe 2
2 A7 WIS tfHs] = F4]5(Key bed)o] A
7802 YAslo] RESR= HUA EHekolck 13 3),

Park et al. (2023)2 OST A]7] 52t AA+2A 7| THs}
of 9 WS vhsio] RERE ZSe] Ul
Z}AM| o] Ao} E]| el(Cathaysia terrane) 5o $J )5t 3+
whE o] Qickoll B4 444 HAFl Aujoleta o)
31t} E3] Park ef al. (2023)& oF 480 Ma R 714]
o] AJo} E]g|¢l(Cathaysia terrane)©] L=} ZOjEofA
& AlZtste] arE|E|28]|(Paleo-Tethys Sea)2] EHo
e gEEe S JFO R A|2te] §71L57H C3)
Z|A A FHA|o] Ao} B Ql(Cathaysia terrane) ¢HFEZ 2]
o5 719 HUB S ol 7 BBl 244
= Aoz siAskal I vge B2 A|ASH

5.3. EfuAREX] ZIQEO| THEE Hed

Scotese (2018, 2021) & thre] AFAL=9) o8l &
H IRP 5o 2 A7 Y A]719] b= 2=
21} 2 E(Gondwana Supercontinent) £-A] A ELo]| &
A3 glom, B3 dEAEAL BEF B &3 9]
t}. thak, Scotese (2018, 2021)8] TA|FP =, 0]F 9] 11X
FHrol T, @ 2 H|AY]- A& olr] AHo|(Ordovician-
Silurian Transition, OST) A|7]o]| $HI=7} &3t B2 &
S J51 £5°| EgEHA &2 FHAlolAloF " el
(Cathaysia terrane) AE]| 2 A =1L 9l ow(18 3), o|&
oF 350 Ma A|7| 5B F E502 27l Yolu33 Ho
2}, ol A7 AT A7]] ola] BER gER 22
o] RelEjo] YT, L BEF Bao] A5
W5 BEIE 02 A7ad BP0 U8 Ao B
oA MAY RET= AT Choi (2019)= £2E &
5 B3] ek FRA ol Aselolr] M3 =
A7b g1 v ok 29E 2AR, 4= ES0e o
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E A7z23 @40 w2 B5 E50f £31= gt )
AR o= @ 2L H| A7) o] F BRI YS9 F4do] o]
FOIXA] eFUtHE T AR 3| Kt

Park er al. (2023)0] Y FJAN 2HS T3l A+
9] glFejFo] AReolr] FAS At Lee (1980, 1982,
1983)9] A3+ A&RIeH A2 FuAHER| 7} &3 5=
E50= AR o] A Fo] 2AFS BojE T Ad
87 oJu]g zh=t) o] B YE E50| By
2] ¢k Scotese (2018, 2021)9] TAF = mES T3t
ot shte] Majghgo|lng 44 diE 4= QAR o] B
do] ghth= 2A7E Bl A2 obw, ©x] 2 offlel 3
Afe] 557 SN AZgolr|of ghitAdte] 4
H A3 FHEA o] A 9F o2 fEFHSS A Ah= 3
AR SA7F Aot teky B5= 5 AA7F L2 %]
27] o] % EjHAS2] o] o]F AR A] AptHE AA=
=23 A7 B53ich

Park et al. (2023)0] AZ&|oly] 3|58 F 2AE A&
A% AL 7|Hke 2, thefalA BdH 1x)g] 9 A3 =
FEZ st AR Eolr|-2 2w H| AT 7RG H
AR RO Y 2AFSE BRSNS BATES
AZZol7|71A] Efjste] Ae 4= = BES AP
of g Zolu, AR We] el Y 2| F3}e] HH|E F
3 AR R] MR Q] P4 mdS st B Mt
AL sshe X143 A4t 2ad Aotk
6.2 ™

—

Park o al. (2023)9] =82 28 Aok FAAA
£ 53} W32 0= wu|2T] AR eoly] Ho|(OST) A
718 ANSRE HRAE 0= B Fofste] YUY =
Hir3e] N34 YT e A 230 54
dhulel] Fa8 719 AFSHEch B8 =wo] H9id A
Selop] BEel3 EAE Al FOH BHALHER
AR BT B A72A A% 5DS AFA 23
of 5he A AA T
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