"m Check for updates

A AsES]|A] A 5948 Al 3E, p. 495-511, (2023 99) ISSN 0435-4036 (Print)
J. Geol. Soc. Korea, v. 59, no. 3, p. 495-511, (September 2023) ISSN 2288-7377 (Online)
DOI https://doi.org/10.14770/jgsk.2023.030

<Short Note>
B A GEA AESH Wotr] G4 /P F Ao thet ASA
W e At ofjy] B a

ol

.
HTstn 2| 2 et ustt & St 3 EH A

Biostratigraphy and paleoecology of non-marine ostracods from the Cretaceous
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o] Aol A= Tt AER(Hetd ) U 374 A Qof| EEZst= &= Moty A (FE =T, &%
=0 2 rZEI oA AEE B NEF S B BEA R 13 A 2R Bugitt 7t EF
ZoME & 5% MPEo] AEEoH, o] 7|He & §F AEA AdisHdS aokstd ohaat 2ok (1) &
=S (AR Gl E): 15:(Mongolocypris sp.)°] A2 E$oH, A= ek WA AlersdY 7Fs4E& Al
At (2) £ ATEY EAS(AA): 359 /N E(Cypridea cf. barsboldi, C. sp. & Mongolocypris distrib-
uta) & 2E-2 S Y £7] Woty] A F=d tHE 5= jlen, 7|E A A SH A0 TH6t B
U= Adie Ao & ARt (3) SEZ (ol B$e): 28 (Mongolocypris distributa 3 Candona
sp.)o] AFEE R CH, ST 59 7] W] RS FETY Al T o WA npAEZ I EA)C
oju]E = Qlok. whaba] 3329 Wety| EFFo| A AE = NP F TETES A 7 W] 85 23
(G =) 7] Welr] AR 2A(EFFEN 2 23 v & Atk T NEF TETY R
2 T U Y EY ERTEE TAE F2 W] A AY 71 SEF o5 0] EUsHA] FUAU, BE
A Aol E2HY e AR HIE AFXFollA AEE XFE B THES ol #
3, REJEH = et Ho| ATk 5 AUt SAAN FHT 1A A4 Ao E2E E 5 Y AR
HEh

i
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ABSTRACT: This study presents the first investigation (taxonomy, biostratigraphy and paleoecology) of non-marine
ostracod faunas from three small Cretaceous deposits of the Dalido Formation, Sunchang Trough, and Anpo Tuff
in southwestern Korean Peninsula (Jeollanam-do Province). The biostratigraphic interpretations based on five
ostracod species in the studied areas are as follows. (1) Dalido Formation (Aphaedo Island, Sinan): Only one species
(Mongolocypris sp.) with few specimens is discovered. However, the record of the Genus Mongolocypris and the
previous age dating results may indicate that this formation was formed in the Albian or possibly up to the
Cenomanian; (2) Sunchang Trough (Jangseong area): Three representatives of the Family Cyprideidae (Cypridea
cf. barsboldi, C. sp., and Mongolocypris distributa) are identified, and two of them are very similar to ostracods
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from the Upper Cretaceous deposits of China and Mongolia. Thus, the stratigraphic age of sediments of the Sunchang
Trough is presumed the Campanian in age, as the previous age data; (3) Anpo Tuff (Nangdo Island, Yeosu):
Mongolocypris distributa and Candona sp. of this deposit show affinities to the Late Cretaceous faunas (Campanian
to Maastrichtian) of other East Asian regions. Thus, the ostracod faunas in the studied areas can be divided into
two assemblages: the “Mid’-Cretaceous ostracod assemblage for the Dalido Formation, and the Late Cretaceous
ostracod assemblage for the Sunchang Trough and Anpo Tuff. The low-diversity with the dominance of
cypridoideans in each studied area is indicative of the unstable/ephemeral waterbodies and/or result of less faunal
exchanges between other East Asian regions and southwestern Korean Peninsula. Although many fossils show
bad preservation, ostracod species should improve further understanding of biostratigraphic and paleoecological
implications of the Cretaceous deposits in southwestern Korean Peninsula.
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7N%Z(Ostracoda)> L ==H| A7 EE @Rfo] o]
E7|7HA] TRt AR A Ak Qe 4
A2 1~2 mm) Q] & ERFOE, F A9 A3
A sfjzto] R&EXE xgets AARE AR FEHE
Hol= ZEo[chWilliams et al., 2008; Horne, 2009).
o] 50| H2E HFSH LR JUET A7]= A'7]
o] (see Bennett ef al., 2012), ‘ANZ G 71 F
T R 7] S 4% o]F A A4
ol ®ARS: 3} tHSames and Horne, 2012). 0|2
I3t g NP5 3H2 JZ(charophytes) @t g
7| S o] FHE SAHEHEXY SA A o
H19} 187 2ol ol hEA mlshy &
Ho]th(Anderson, 1985; Horne, 1995, 2002; Van
Itterbeeck et al., 2005; Sames, 2011a, 2011b; Sames
and Horne, 2012; Trabelsi et al., 2015; Wang et
al., 2015; Carignano et al., 2017; Choi et al., 2020;
Qin et al., 2021; Choi and Wang, 2023).

e wep) ABE AT 2 AYEAE 5
A0 2 o]20A] YO (Paik ef al., 1988; Choi, 1990;
Seo, 1996; Choi and Huh, 2016; Choi et al., 2018,
2021), FHFEA|, FEEA, SRl " FLEA]
A= B vl Itk Lee and Lee, 1976; Chun ef al.,
1993, 1995; Huh et al., 1998; Choi et al., 2017).
=y iR BEAEZE A 237] izl A
3t B3A, 343 g 2 DS 23kshe AS
ZQl At v A BEAEH7 2 1559 P
= IS Ao 2 o]Fo]A Yrhsee Choi and
Huh, 2016; Choi et al., 2018, 2021).

Aehd= Aol AYFS Tk ep] o

o) £7EE BEal lor} FHEA) 7
Z SE 994(Huh and Hayashi, 2001; Choi ef al.,
2017)E A¢JstH A= v|XIg Holrt. o]= A&
2hgof ok 344 2] Wy W utajo) ofsf et &
T2 gebsr] of#f: Aol 7 2 olfol ARk,
£32H8 g Fof| vl el dAEo] IS
FE317] ojFgA g SHE Utk I1Po|= B8}
I G oA S5 WEE = NS 342 V)
9 Ay SH 235 SsHAY MEA &
3l & o= 7] wioll W7o AR A= =8
137FE olgfist=t| M- FoT ARE S8EH
itk ob71 HPHIE Arhe] wjelr] HxiFo]
ofg Qi) @ kol T ATE AR ATAE
ofl SJa ARt W= 7] o] B A o] A
2 Qieie} gL Folof B BRI Holslck. o}
2P o] A ohelzAlE B ARE Shuo] o
Q15 e ) 3329) wlel] BRI 1 @
=S (AR Helle), TE EAHS(HAI) 2 et
Z-EIH(AF =) MBS F- ol e =+, A
4 9 137 Ao gt duja AaE B
51l o] 5 E-E3H S At Rk ALEskaLA} it

2. 212722k A| 2 A|CHof| Chsh a3

2.1 22| =S UslE)

QPR e A Aok Qo] BESHe 2
o] wjel] Ej2%<) GejEge] 1t SIxIsHe
FOltH2H 1). B 9 Aziat 4letk Ao wop]
432 159 A5Ho] Foluix] ghe A eb]
SHIYEIA A 02 BREo] $FO1 e.g., Choi et
al., 2002), Kim et al. (2014)2] AA|gE Ao 9)3)
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SARERE A, QNS TS hUS B9 3T AhSA 2L BUXE skl HAG
alo), dobgBlen KRS Al W ANESOR T Atk B F7H4 A7k Bashch thk o) A
ATHTY 20-1, 202). o] Bl PelEFe & el g APASk, AN A7 A2 Kim
w, B, 2% 9 gHE Aol BERITh Pl eral 2014) $4 T
£39 20 T4 AL A4 3209 A4 % o
N EL $YS TP ol AU AR L Y 22 RUBUSTY E|HSFA)

o Y Ee ol e gAET Wl
AL, floll F2 MU= FATS ol8th
FAAY7IA] o] X204 Ea1E SHI-2 Kim et al. (2014)
o] A3 o]Zollx L=7t G olmul(Nagdongia
sp)7F frdsitt. 71& Aol M= Nagdongia:ol
F2 AARAL FEEL SFFNN AEBE
AR st} D=5 SAANS T EolA Ht
WA Heou], By AEAYIY FH] YL
SR ofulsizt A AR BAL AvtE Shw 24
SFATHKim et al., 2014).
AA7HA] %ﬂiifﬂ ’étﬁ"q
o, ¢l SATUE =9 o
A7} 9tk S Fo Belmel ofhel $9l 24
ARS(ER] TepAE werr15) Y K-Ar 243k
2 77~83 Ma (Rhee et al., 2012)5 JERY 2L, €0
¢ WS, LEAMEEY " g ehaet
9] SHRIMP U-Pb &332 95~97 Ma (Kim and
Nagao, 1992; Kim et al., 2014)E e 7] W&o

Pe 2 vk glo

o

ATA AL W AT S ADRAG A
2)ofl AE R EXxsh= <ATEY ] Wely] B
Fol SFTHI 1, 2b). o] A9 Fuere 7
2 Altiu] o] v g A Ret A5Es 9 FE
A2 P, SHFEHE cIF= S AR
o] Wjo}7] SRRl At EFYS0] 1 9E F
Aoz g31 It (Kim et al., 1982; Won et al., 1990).
SAREUE SH2 UL vt AR,
BURSoIe 9 WA RS BRI E
IS QO]’ ,q_k]/\]____glop Q].o}a gol ol u]—z]
AP GorAh 2 UF®(Won ef al., 1990), o] £
AL IET BYSE o] UPAEE B
& olFE HAYFol 4EEt

wjopALE 7o) HrjedEe Won et al. (1990)¢]
o Slalig Qe St BRgEOIN B K-Ar
Aol w2 of 80 Ma2 &reiA 9ick. 2Lt Won
et al. (1990)2 £33 F5o) EE5}= H|<5=35t
W Foliksto] oF 72.5 Mad] AdiE Helth

(7% 20-2), 7} AT GRES] A9lel 5}9jo] = YL Sold 15 Axze] Az A BAL
0 b A &
| : 4
L P
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Fig. 1. Location map of the studied sections, and distribution of the Cretaceous deposits in southwestern Korean
Peninsula. (a) Map of the Korean Peninsula showing the simplified location of the studied area. (b) Localities of
the studied sections (arrows), and distribution of the Cretaceous deposits (modified from Kee et al., 2019).
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ok st ol o] A BE $7) 9
ob7| Zruh]obd-& A3ttt Park (1966) Kim et
al. (1982)9] Ao w2d Folikzgto] A|gt
A7t WA Aol SA AdiE ol= & A}
7F = ALR Bk, ol Folitse HA
At AFEAZ] AR7] &3 FhollA Al X7t
ARE Aok AR B3 AAE = 9t Won
et al., 1990). o|5 Qo= B3} A=)
of tigt & A= 7R Y vt gl7] Q&
of, gro 2 o FU3t AdiEAHo| o|Foj Aoyt g
A A2 WE = S Ao & woEr
WA O] EJF 52 BHRo A AR o]2
717K TN Bl &g 2ol IEA /1o (Yu, 2016),
E| X382 A g A9 3lF A (fluvio-lacustrine) &2
=it A4S Ao EF oA A== 5

ob
e

[LLN

o BEXR, PS5 9 WRIE 314 nhHo)
AOHYu, 2016), oFR7HA] AEgt A7t =3E
Hh= gich

23 HESE|2H(0}% L)

Ho}7] QEZ-GI|US T2 ofF g EAX (G
= AME, 5, B W AFE; I 1b, 20)0 X
3= Z]Zo0]w(Song and Kim, 2015), A&} wh
2t Al g Eo 2 FLRE7| % FTKChoi ef al., 2002).
wG SAHOR FEE §AFR ot
AZzo 2 d2A Atk Song and Kim, 2015). LA+
< 32 339, e 3, AgY 5 e
o] A =0 SAIGE Holaz, o] W ARgo] FARE
th(Park et al., 2003; Song and Kim, 2015).
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Fig. 2. Geological maps of the studied areas. (a-1) Geological map of Mokpo and Aphaedo Island of Sinan areas
including the Dalido Formation (modified from Kim ez al., 2014). (a-2) Age data of the strata of Mokpo and Sinan
areas (SHRIMP U-Pb data from Kim ez al., 2014, and K-Ar data from Rhee ez al., 2012). (b) Geological map of
Jangseong area including the Baekyangsa Group of the Sunchang Trough (modified from Kim ef al., 1982). (¢c)
Geological map of Nangdo and adjacent islands including the Anpo Tuff (modified Song and Kim, 2015). Stars

indicate the studied sections.
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A 8174 0| H(Paik et al., 2006), AHE A o] T2 =
w4 B @3EHRL wely] PA B4
Fo} SIRES] QL ol BT Ao oo
A QJtHPaik ef al., 2009).

K-Ar 90242 $3t SHESSloke] Arfe o] 2
o] sl Auith thas ZJolE Hol=d, A9
w2} oF 64~91 MaQ] HAS vpebdichPark et al.,
2003; Paik et al., 2006, 2009). Paik ef al. (2006)2
FEUATo| AFEHe F0 HES] AYE 6581
MaZ F43}9.2 1, Song and Kim (2015)+= SFE
3o AhE 84.4+1.7 MaZ HSlth o3t &
AR ok Aol & UER AT, 7| &A1 A
2 Qg siere] 24tk 7] wel] A= s
oA BRAE eS| E A7k 2 et

oA S A AGEE, AlE, 5, B 9 A5
)9 Qb33 ool FAE EZ UM = 4= A 7N
o] theFdt A5 TATE(FT L Mol Hud
v} 9l 2 ™(Huh et al., 2001, 2003, 2012; Paik et al.,
2006; Lockley et al., 2012), o|&jo)| = F=&} A=
N MEF, B, olmis ® 7 ko] ok
EREEY

3.7 Y

o] ATolA AMEE HBE B theol Het

a) b) Ol

= SD-1

m
L m e L= ¢
Mud Sand Conglomerate Mud Sand  Conglomerate

Aphaedo Section
(Dalido Formation)

Jangesong Section
(Sunchang Trough)

= 370 A1) AAE FHAA HJHEHATHH
3). S =3 FE-2 Ak $AE dEiE o
H(GPS N34° 49' 32", E126° 20' 46", A1 A]
2HE SD-1), =3d=d 55 222 AT
Aro 7] Arfe] A4 ThE(GPS N35° 20' 53", E126°
49' 34", JHLANEHST JS-1), 18T QHESF]
Aol BEL of4=a]9) I ThE(GPS N34° 35' 48",
E127° 32' 14", JFAAAEHSE ND-1)2] AF=
SHo] AEE= 2 T AR FET A
= ARESHT-

=S A= e SHES A3 ot
Ao A olgt Bl Algfo 2 F5lo] FEEE A
o] E4olH, MNFF2 olmfuliet TA A43A ol
oA AEEr &3FEY HHSS ke d=
Foll iA18te] HA AR = F 2 E Telsls A2
ofgeu, MBS ES5771 23 S WA o
S|4 o|gF5o] FA| 5~15 m=E k=EE o] itk ¢hE
S2Y == sHtoll S5 A G o] FARA RISk
3, 1 9|2 sHAo] 23 AlYo] 2~5 m FAR &
At

MES 342 T2 A RS NapSO, & &
o] 34 9 s5she IS 4~53] WS ),
= 7HFE A (1 mm~250 pm)ol A2 HH AT
o]% HA|dn|7(Leica EZ4)S T3 13} #7312,
SEM (Hitachi S-4700)2 o]-2-3] &gst3ic}. 2+ 7
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Fig. 3. Lithostratigraphy of the studied sections and sample positions. (a) Aphaedo Section and sample layer (SD-1)
of the Dalido Formation (modified from Kim ez al., 2014). (b) Jangseong Seciton and sample layer (JS-1) of the
Sunchang Trough. (c) Nangdo Section and sample layer (ND-1) of the Anpo Tuff.
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BT BE2 A AS et 2E|=S] B2
KDRC-SD-001~002, 2332 ] o] #E-2 KDRC-
JS-001~008, 121 QFEZ-23|9to] FEL KDRC-
ND-001~0062.2 &3t MZE FostGict. 4]
SENFS 3 ke FI2 I" 4ok Ao A
o 714 BE REEL Addiste S=3FaT
AlEjo] B Folct.

4. 344 7))

NE52 Feishs 7|Af= Sames (2011¢)E w
oLt Fejof gt B2 goj5o] ofz] HeH ut
7] 2ol Yol2 #7|5kleh T3 FF 7o) =
5 YAEAUE o= vtk (carapace) 2 2, %
ZaE AE 7ol iz (valve) &2 FLE5H T

ol
2
r2

A7)0 th3t A== Ayress and Whatley (2014)9]
7122 AL 48 <0.40 mm, £3: 0.40~
0.50 mm, 3: 0.51~0.70 mm, Tj3: 0.71~1.00 mm,
o] o & 1.01~2.00 mm, Z)F: >2.00 mm).

Phylum Arthropoda

Subphylum Crustacea

Superclass Oligostraca Zrzavy, Hypsa and
Vlaskova, 1997

Class Ostracoda Latreille, 1802

Order Podocopida Miiller, 1894

Superfamily Cypridoidea Baird, 1845

Family Cyprideidae Martin, 1940

Genus Cypridea Bosquet, 1852

Type species: Cypris granulosa Sowerby, 1836

Mid-Cretaceous Upper Cretaceous
Formation/deposit : .
Dalido Formation Sunchang Trough Anpo Tuff

O 0 (Aphaedo Isl., Sinan) (Jangseong area) (Nangdo Isl., Yeosu)
Cypridea cf. barsboldi
Cypridea sp.
Mongolocypris distributa
Mongolocypris sp.
Candona sp.

Rare Less frequent More frequent

(1~19 specimens) (20 specimens) (over 100 specimens)

Fig. 4. Occurrence of ostracod species in the studied strata of southwestern Korean Peninsula (Dalido Formation,

Sunchang Trough, and Anpo Tuff).
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Cypridea cf. barsboldi Stankevitch in Stankevitch Stankevitch and Sochava, p. 277-278, pl. 1, fig. 2.

and Sochava, 1974 1978 Cypridea barsboldi (Stankevitch);
¢ Sa-d Szczechura, p. 82-83, pl. 16, figs. 1-6; pl. 17, figs.
1974 Cypridea barsboldi Stankevitch in 1-8.

Fig. 5. (a-e) Cypridea cf. barsboldi (all specimens from sample JS-1 of the Jangseong Trough: (a) Right view of
carapace (KDRC-JS-001), anterior end to the right; (b) Ventral view of carapace (KDRC-JS-002), anterior end to
the left; () Left view of carapace (KDRC-JS-003), anterior end to the left; (d) Left view of carapace (KDRC-JS-004),
anterior end to the left, (e-1) Cypridea sp. (specimen from JS-1 of the Jangseong Trough): Right view of carapace
(KDRC-JS-005), anterior end to the right; (e-2) idem, detail of muscle scar pattern. (f-1) Mongolocypris distributa
(specimen photos ‘f-h’ from sample JS-1 of the Jangseong Trough, and ‘i-1’ from sample ND-1 of the Anpo Tuff):
(f) Right view of carapace (KDRC-JS-006), anterior end to the right; (g) Right view of carapace (KDRC-JS-007),
anterior end to the right; (h) Left view of carapace (KDRC-JS-008), anterior end to the left; (i) Left view of carapace
(KDRC-ND-001), anterior end to the left; (j) Left view of carapace (KDRC-ND-002), anterior end to the left; (k)
Right view of carapace (KDRC-ND-003), anterior end to the right; (1) Right view of partial carapace (KDRC-
ND-004), anterior end to the right. Scale bars = 100 pm.
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1978 Cypridea (Morinina) nanxiongensis (Guan);
Guan, p. 152, pl. 39, figs. 7-11.

1992 Cypridea (Morinina) nanxiongensis (Guan);
Zhang, p. 693, pl. 4, figs. 4-5.

2002 Cypridea nanxiongensis (Guan); Hou et al.,
p. 438, pl. 183, figs. 25-28, 30.

2019 Cypridea barsboldi (Stankevitch); Wang et

al.,p. 7, figs. 3A-E.

QI AFE: 1) TEHS: 2944/11( 234 Institute
of Precambrian Geology and Geochronology, Russian
Academy of Sciences [IGGD], St. Petersburg, Russia);
2) A 9 2|5 B 18] FA R Bugiin Tsav
9] Nemegt3(F7] ¥iel7]); 3) 7|AE3: Stankevitch
and Sochava, 1974, p. 277-278, pl. 1, fig. 2.

Ak 1070AI(H3D), B 2] W Ake
(YA =2 IS-1).

37): Z490] 0.99~1.10 mm, =] 0.60~0.67 mm,
=7 0.46 mm.

71A: B oA vl g Z7]olH, oA 1
el P (ovate) WA o T2 AAGE FH
(subrectangular)o]ch. viZRe] o) dol= AA| &
o]9] 7t X ¥olm, Xt} &0 anterior cardinal
angle F2(Z°]9 1/3), 22|31 o FA= A
Zolo] 27 X\ Holh. 9% 7to] 2% Zhurt 2
t}. A< (anterior margin) Y11, 521 olE& o
2 Tt ¥ gE)(infracurvate)©]t}. Node-like swel-
lingo] Y% Z}9] anterior cardinal angle o}2]of|qt
e o] QI E3L anterior cardinal angle 5=
ARk FE2ZH Rostrumo] W1, S22 &1
S 2t FojA 9l om, EX .8 TH(ventral outline)
2 JA 9=t} Alveolar notch+= ¥ A|9F FE=2]%]
A| 9F=t}. Alveolar furrow= £ A= =2 Hi1, =
0]9] 2/57kA] W= T} S A(posterior margin)-<
AR Fa1, ol £o= vt H Fef|(infracurvate)
o]t} Posterior cardinal angle2 ¥l T2A|9 F+
EHAA] 9=t} vj<(dorsal margin)2 A4 &
Bz SHE ZRES ) 7oA ok &4
(ventral margin}& 7]2] A Ho| gt 912 Zko]4
£ of7E 253 e (convex)o| T, ©.EZ Zol A
k7t 253t Felj(concave)o|t). Cyathus= Fil,
FEYR|R] o=t} o= T1EAF - (reticulation)
7} Bzt

E9: H|E REE9 RELHTF &HskA] gA
T o EAE(Hd T rostrum/alveolus FE, punc-
tated area-wide ornamentation % swelling) o] &
o] Cypridea barsboldi Stankevitch in Stankevitch and
Sochava, 19749} o} F-ARS: RoFt) Cypridea
barsboldii=$7] W}7] Zrah|opd~ntAE 2] E
Hof| FHE T2 Nemegts, 559 JiazhouZF &
ShanghuZSol|A E11% v} 9Jti(Szczechura, 1978;
Wang et al., 2019). £A3EY Q) REL ZHi} =
=2 253 th=7 tuberclesd} 22 A4 &2
Z}A)(local ornamentation elements)o] W= x| &
Utk o= AEEHF A 54 (ecophenotype)©]7] T
Bo] £ 7 A]ole 53 SAo|chSames,
2011c). &3stEd|e] EEEL C. barsboldi®} &
ARRE EAEE B3] o FH e FYst
A vttt o2 FZH SHAIT SollE 7 &
HO = Qlste] SHAZH F 20 e olgTh

Cypridea sp.
13 5e

A 1A, B S TEY WA
HAS(FHAZHEIS-D).

37]: 49] 0.92 mm, 0] 0.51 mm.

71A: tfE 27)01H, SHolA B A& Z|A}
721y Fejolct. vlizhe] F o) dol= AA| ol 1/5
o]H, Z|tj] &°]+= anterior cardinal angleo] $J*]gt
ot A FA= AA Zdolo St Aotk 4%
Zto] 9 22 ZtWt} thh At} Z ¥ (anterior mar-
gin)> Wi, ofget 9] FiEo] A9 FUsHA k=
¥ FH(equicurvate)o|t}. Anterior cardinal angle
& o7t 244 Fefolu, B3] A Zolq T
t}. Rostrum} alveolar furrow—= oj-& ¥ o1} A3+
3 FejE o) olATHEAI] Jgh. T Aposterior
margin)Z FiL, A2 A FE WA o1t o &
© 2 93 ¥ FE)(infracurvate)©]t}. Posterior car-
dinal angle 2 |1 52 Fefol Agt F=eiAlch. vy
%A(dorsal margin)2 2|4 FEHZ TAS I 7=
o]A it} E-H(ventral margin)2 %¥Z& ZF = 2
4 gejoltt. Cyathus= T =R gh=th. HHA2]
o Bielu)R] ek nEEd o3, 2E
F-Z(muscle scar pattern)+= 2 %] ¢l Cypridoidea

ko] Geolth 1 Se-2).
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E9: A= sHofA HoR|= X EX]E(rostrum
d alveolus)2 o] £90] Cypridea®] 432 YEMA
o). A gt w9 BobAS HEA R 9lste] £ o
9o B ol2le Holth £Y AZolq 42H
C. cf. barsboldix® Tl 7] v)7} gg] @ 22 37|12
RS ) o] F2] 47 EE A (uvenile) 7Hs
Aol ot Mokt el SHHE o Be mE
o a7

Genus Mongolocypris Szczechura, 1978
Type species: Cypridea distributa Stankevitch
in Stankevitch and Sochava, 1974

Mongolocypris distributa Stankevitch

in Stankevitch and Sochava, 1974

a9 511

1974 Cypridea distributa Stankevitch in
Stankevitch and Sochava, p. 274-275, pl. 1, fig. 4.
1974 Cypridea gigantea (Ye); Hao et al., p. 37,
pl. 10, figs. 4a-b.

1978 Mongolocypris distributa (Stankevitch);
Szczechura, p. 94-95, pl. 23, figs. 1-4; pl. 24,
figs. 1-3; pl. 36, fig. 8; pl. 37, figs. 8-9.

2003 Mongolocypris distributa (Stankevitch);
Ye et al.,p. 77-78, pl. 9, figs. la-b.

2005 Mongolocypris distributa (Stankevitch);
Van Itterbeeck et al., p. 707, figs. 6F-L.

2014 Mongolocypris distributa (Stankevitch);
Quet al., p. 792, figs. Sa-c.

2019 Mongolocypris distributa (Stankevitch);
Wang et al., p. 9, figs. 3R-T.

2022 Mongolocypris distributa (Stankevitch);
Wang et al., p. 4 and 6, fig. 3h.

QI AgH: 1) FEHS: 2944/1(EIFA Institute
of Precambrian Geology and Geochronology, Russian
Academy of Sciences [IGGD], St. Petersburg, Russia);
2) A4 9 R & B2 31H] FA L Bugiin Tsav
2] Nemegt3{(F7] wWiet7]); 3) 7|AE4: Stankevitch
and Sochava, 1974, p. 274-275, pl. 4, fig. 4.

2 300714 o (a2 wjZh), A ==
o HFARSTH LA RS JS-1) 1009 7] 2 o
T 3= YZS DM AAAIZHE ND-1) 200 7HA).

S SHT0l| TS 3 e L offH| 2 503

37]: Z0] 1.49~2.16 mm, 0] 0.80~1.29 mm,
=7 0.56~0.81 mm.

71A: w9 T Z7]olw, SHA B A&s)
31 o7k g (subovate)o|tt. wlizke] o} doj= A
Al #o19] S A EHT ozt offjof A7 &
Z£ Zto] Q2% ZtHt} 3t} AY(anterior margin)2
Y ol 202 o w2 H & H|(infracurvate)
o]t}. Anterior cardinal angle2 "¢ ¥ 521,
== AR gt} Rostrumo] mj-$ 1 Z+ vkt
Fo] glom, ZTREL BH 8 3k(ventral outline)S
Foj At} Alveolar notch+= 3|u|3}A] 2=, al-
veolar furrow+= {Ith. ZH(posterior margin)-< 3}
E71 ok7t o 9k © FE)(infracurvate) E= SHE
9 457t 25 BlstHA| B E FEi(equicurvate)
o]t}. Posterior cardinal angle2 5211, 3]u|3}ch.
v} ¥ (dorsal margin)-2 A 2] AZA Y] k7t 5L
Feolm, THS sl tha H|AFSHA 7]1&olA
Qltt. E-H(ventral margin)2 A Fejolct B9
A2 gloh

E9): vz} e 2 2719 9], 2 2 rostrum
1} m)eFSt alveolar notch 52 EA-2 Mongolocypris
distributa®] @€ EX} 0 Ax|sic} o] &
7] Wey) Zuhjopd-nlAEels Edo] B4
22 9] X&E(Bayn ShireZ Y NemegtZ)1} £
9] x]ZE(Iren Dabasu 5)oA E5HA A& 5=
HELo|H(Szczechura, 1978; Hou et al., 2002;
Van Itterbeeck et al., 2005; Wang et al., 2022), t}
2 Mongolocypris &3} 7R 2 FolA o} X
ARNE, $= 2 350 =3 £S5 2ok

SHH, eAstEY] §X59 M. distributa BEE
2 Z10] 1.49~1.60 mm HYE EO]-L—‘— HhH o ok
23]0ro] £ £ FEEL HHEE ) mm ojA}og
X = Holth £ASIEY FEEo| Ajdoew
ZhZ olfi= AEsHA & = e, AR |
G 7&%"“ ot Hd AFEY F9F = =4A
2 o|Fojzl #]o]7] WjZ oz AFZHE

Mongolocypris sp.
¥ 6a-b

AbE: 2071A1(eREE R 92, At ef= EEl=
(AL SD-1).

37): 20] 1.66~1.76 mm, %] 0.94~0.97 mm.
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E9): o] & BAUT BEYYR A3 F2A

717} ol ERtelth 2o Eekal W
rostrum, FEH A X &L alveolus, AA|Z Q1 7]
% A ] R o] Fo| Mongolocyprisoll &
gthe RS HojEth sHANE B 2259 Hitt
o] §alEle 5 F 550l 2 e o]
20 £ T)0) BRE o2& Hol)

Family Candonidae Kaufmann, 1900
Genus Candona Baird, 1845
Type species: Cypris candida Miiller, 1776

Candona sp.
1% 6¢-d
AbE: 271AI (D), o4 e QPSR (FAA]
FHF ND-1).
37]: 4] 0.60~0.63 mm, =9°] 0.29~0.35 mm.
7|1A: $2F 27)01H, SHA B &3 A%
P(reniform)o|t}. vizHe] Fof Aol= A &0l

g

zO .=
Sz -5 U

Z7F A-o|H, Ft] Eo]+= posterior cardinal an-
gleo]] Y1x| 3t o FAl= AA| dol9] S+ A4
ojt}. Y& Zto] L EX ZbH T} At} X $(anterior
cardinal angle)2 11, 571 £ ©] W= ¥ HE)
(infracurvate)©]t}. Anterior cardinal angle2 52
1 FEFR|R] Y=t} S H(posterior margin)-2 5}
571 o $2A w3 E Fel(infracurvate) WA=
S} AR} A 9] w]2:5HA] BHE ) 3 (equicur-
vate)©|t}. Posterior cardinal angle2 52 X|9 &
314 ghel= o). v <(dorsal margin)S E23F 3§
Elj(convex)o|H, E3] v 2] T (posterodorsal
region)7} E&5] 0] vl A (dorsal hump)& o] &t}
E-(ventral margin)-2 k7t A A Feojut EH =
= o 253 FHl(concave)E ol ETh EH
a2 gk

EO): o] %-& Candonas] 451 %52] Y4
21 5491 3] Fe wch ST S 4
o e $4) 2o HEAHE 5ol £ B9
o) BEL of

Fig. 6. (a-b) Mongolocypris sp. (all specimens from sample SD-1 of the Dalido Formation): (a) Left view of carapace
(KDRC-SD-001), anterior end to the left; (b) Left view of carapace (KDRC-SD-002), anterior end to the left. (c-d)
Candona sp. (all specimens from sample ND-1 of the Anpo Tuff): (c) Right view of carapace (KDRC-ND-005),
anterior end to the right; (d) Right view of carapace (KDRC-ND-006), anterior end to the right. Scale bars =100 um.



5137 | 7= 2 (EEl=D)

H|E A Al ell=o] gE| =A== &
A Fehe] 783 15 (Mongolocypris sp.)t 2215)
Seu, BH QS Yl ofF Fag A
7} € 4= Q). MongolocyprisE(genus)S R
Fobrlo} Aol(ehke, £, A2, B U 35w
Alopo]] =5kl B3EE Ho|m(Choi and Huh, 2016),
A% Fe YA Ao el A ol Syt
A thBrouwers and De Deckker, 1993). o] £9] A
SEL =Y A7 YU YEH T gupER
g £7] wol7] o] mpx|df A|7]Ql A E S| EF 7L
A 243514t Khand, 2000; Hou ef al., 2002; Wang
et al., 2012; Choi and Huh, 2016). o] 52| HAIS
dupd R ofu] tjefsR]7] AlZtsto] $7] wie7)
o= FotAlotol| A 71 MASHEE MES B
o] E|317] WjiZoll Fotrot ASAE thulsk=t] &
L3t Choi and Huh, 2016). ]S 22]=29] /1¥
Z S E0| EHE HEYEE Ho|X|¥k Mongolo-
cypris& 2] HEANE T3l HokS of 7129 ofqf
9| Nagdongia 3}4< &3t At FHHT EE|=F
9] F/do] ¢ o]Fof o] H IS FAL 5= Utk
Kim et al. (2014)& /MEZT Y =S4 A&
== ol Nagdongia sp.& &3t 2 =30]
AR 0 FE5 T sHibES tielE 4= vk
B3 ZAANE LFd WA vid = adsiich
SHARE A A 578 Aol mE A7 A (pre-
Gyeongsang Basin) 2533} ZAHEA| AF-SolA
AFEE = Nagdongia<:0] Al ¥ 9= dd?00A
PEA7MA] W2 "ot} A& 50 EI352 U-Pb
zircon AHSAHE E3) 138~127 MaQ] Zit=E H
olm(Lee ef al., 2015, 2018), FE2L 127~118 Ma
(HE~27] HEA), 283l s 118~112
MaE UePHtHEE~27] ¢ubd)(see Lee, Y.L
et al., 2010; Kang and Paik, 2013; Lee, T.-H. et
al., 2018). wepA] B F F0| o] Fo x| A] o
2 Nagdongia®] AV &2= A8t 5A tjv]7} o]
2 Aot} EZ 7R vi(A A R 8.9k A FA|
o]l thgt a1zhe} o] AsHR XSSl gt 7|&
A& A= Atololl 2 Z}o)7} el B3t

S SHT0l| TS 3 e L offH| 2 505

2 2% 37] eblE AR He Belae
A7} Nagdongia= 78 43 AyjHE) ¢ o|%
4e BT 4 G 2A7 e

ShH JASolA A g S218-8Y Macroe-
longatoolithus (in Huh et al., 2014)2] Fo}x]o} &
o 414 sk A7) wiet7] 9] mpx|ef A]7]Ql &
o] ck(Simon, 2014). TbH el Sfol ¥
¢l o€ 23352 AHd®E 97 Ma (Kim et al.,
2014)9} 3H4 712718 E Mongolocyprise] WA
AR ESA55LY SAHDE B3 FA4
Adl 342 A7) wiofy] gupd E= oHoh tha
A2 7] W] o A v Al7|Ql AllenEEE
BEHIE 7). vl Al710 B44€ A 299
R EA(YEA -~ oA FLE Mongolocypris
Z(see Choi et al., 2017)0] LAEA] ¢7] wio
% 9] 7 SEE o]0l WA AA, ol
HAsHA] 23t A o= whE)

52 7| Wep| s 2URYHE 5112
U E 332

2N WS EJZFolkl= Cyprideidae
THFamily)el) £3H= 3%2] Af@30] Fels|glon]
(Cypridea cf. barsboldi, C. sp. @ Mongolocypris
distributa), 915 39| QFEZ-Z3|oA = 259 7H
& Z(Mongolocypris distributa 2 Candona sp.)®]
I} o|& 5 Cypridea barsboldi= 522
Nemegt3(F7] Zutobd~%17] nfAEZ S| ER)
1} £=19] JiazhouZ ¥ ShanghuZ(nfAEZ3|E
Ao A =2 AFEEtH(Szczechura, 1978; Wang et
al., 2019). Mongolocypris distributa A Z-Z1} &
=9 Fetste] REsh= T2 T2 F7] W)
o RE niAER|S|EA7IR] E451ITK(Szcze-
chura, 1978; Hou et al., 2002; Ye et al., 2003; Neus-
trueva et al., 2005; Van Itterbeeck et al., 2005; Wang
etal., 2022).

7|1E Aol =W SAFE AR WA
o W Y 4 SIS A= 80 Mag2 U A
It Won et al., 1990). /&= 340 AL&E E|Z
YT2 M7 A FH} 5HELe] 912|517 wizoll
olst} o)ol BA4E A Peke 4 lrk. w1
o ArjeAs Aol tig T4 2A AEL oFY
740 W v} gor, 2%0) S A wslet
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A FFA R HOS o oA WA
o] BT A= A obd = HtE (™ 7).

gHH, Qtz-Z3|¢to] HEsk= A9E9 Al &
A 64~91 Ma (T8 A= L MBS A=A o
= 65~81 Ma)= 57| Wo}7] AtE w4 5 g npi
EZB|EA7IA] YL HYE Btk Park ef al., 2003;
Paik et al., 2006, 2009). ©| A= A}7]3t Mongo-
locypris distributa®] RZ H9} o] A= L A|5}
o, E]239] Adi= Huyobd YA nfAES|E
A= BerEck 1 7). Wl AEE Candona sp=
U2 A9 =T FHH 2 WA TS
EA4S 37) o2 9A B34 AHE Bl s o]

2 "ol

fL

S QFEZ3|helA A=
H G 13502 F3] W2
THEA(5S 105 4+
7] RF2(6% 8%, EE 1 ophRT WN e F
thokAd- ®olthsee Choi ef al., 2017, 2021). O]
A QoA 4HEE NPT BF H2 1Y g
73 o] A-&-3t Cypridoidea’y I Superfamily)ol] 43}
H, o4 Y= 9 Candona sp. & A &31H 257 X
3t Cyprideidae}2] £o]t}. T2 49| Cypridoidea
A3} NRFES W uslel B e RS
EEol1, Az 3EE A FHTHresting-egg)
£ 92 5 Slold A7 54 D A AL A
BAEE B4 A% 5) BRI WAT & 9t
(Horne and Martens, 1998). o3t AJefj & A o

6. Mt HiolY| JYE SELES S8t = I8t Cypridoidea’d Tl &t NFFES &
EF a4 22 & g AR F o] WAl ARk 3] et
2 dA7IA] AAAIEQ] 42 BRItk Sames and
Z 3N ALY HHF(AL =S, B4 =% Home, 2012). AFAGEQ] W2 Frii/dat g /A
Q> N
& L &S
é ' % ¥ &4@
< SO s $
o &S S
S S R >
FE & & >
> & & & &
Ma Q\yg Q N
] 66.0 5
Maastrichtian :
72.1
Campanian
o | 836 _
= | 863 Sant.onfan
Coniacian
89.8
Turonian
93.9
] Cenomanian
2 | 105
5]
2 Albian
- -
& 113.0
o
. Aptian
H
= 11250
Barremian
129.4 —
132.9 Hauterivian
Valanginian
139.8
| | 1450 Berriasian

Fig. 7. Possible age ranges of the sedimentary deposits in the studied areas, southwestern Korean Peninsula based
on the stratigraphic ranges of ostracod species and the previous age dating results.
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§% ERT 5 T SABFIAT AL
A A H 7} AJgH @1 Cytheroidea’y}2] Timiria-
seviinaeo}H Limnocytheridae?P) @} Darwinuloidea
o] Fo| AFA HollA AR HA] Y= 2 A
g o] YAIA = EQHETE AR A= R4
SHAL, A2H olFel Ago] A oz B
et Horne, 2002; Sames and Horne, 2012; Wang
et al., 2016; Choi et al., 2021; Santos Filho et al.,
2021). 53], QFEZZ3| o] EESl= o5 A A
ool Wle SHIEHET} Rl 250 o)
o Qe s4g7he] WA 5%0] Yche
(Paik et al., 2009)2 FA| NHF2] AAA|7} £
A 392 SHbEsitt. $HH, Limnocytheridae}
FAME AET oA |AE 4= ¢l Limno-
cytherinaeo}}to] FE50] AREEA| Y= A2 0] &
Faeo| A%sk= 839 HA(H= 5)7I Cypridoidea
AratE o) R F457] RO E Heltk(see Choi
and Wang, 2023).

AlgE el 2= HASES 53] B
AETFYONES 15 L ol 15)1} a3 &
3HA A o]¢fF o = Qe Aqt o] Ty ZF EA5H
FY T2 A Eot sHAN BT HEAH =
QI5to] ekt 343t 3H4(taphonomy) o 22 7
HEL 3% o AU 2ARE ST 84 7Hs
g Aor Helth A A= WS =
A5 MEF =2 S48 5 HZ Y &5
TLog Qlsto] HEJHZE B A7 o,
2 gjzhS(valves)2 ZoJA| 2] ¢l Eoi9)+= Hf
Z(carapace) FEE Hlth= HollA 79 FF
o] A2 AgH A AAGE Ao s Helrh E3F
FA = 2R ZHAIE(0.90 mm o5} o] A& EA]
e A2 39 HwA ERFE HEYHE S
HokS o), 22 A E9 SR s wlitto] 2
WAl B3] &3l E= X EEF| sl T E7]
Hdote Yol dFE w2 Aoz Bt SulEA
T o] AFol|A 71 o] A& == Mongolocypris
distributa®] 27)= QFE-G3|o A 4HEH FLE
Zoll vlgf 22 Holt}. o] APt v &
73 9] FAEol FFshe] Y= Hd 44l olst
A, A BEE o] A 444 DAI(A-1 = A2
@A) feliEer FSEL o5 Y=Y Qhx
S AN A NBS RS Mongolocypris

S SHT0l| TS 3 e L offH| 2 507

distributa®) 7] W R o2t o] F-2 W
of kg W Fe|2 LYepLbe, F422] Candona
-8 EFHRITE. olefa 24 Fel Slo] T2
o4 HASFETE - 73et ot o] <) AL o]
53t F-3ll- % (high-energy tanatocoenosis) 2.2 3
XE 4= Q) 9 K Whatley, 1983, 1988; Boomer et al.,
2003; Nye et al., 2008), 2233+ o] 27} upzt
A2 of2 ARS wizro] 3] Ei st slo]
SAE e Ao 22w A vigt Lol
QHES S ]S-I R AR Wk} fEge) o
Wy 22 P WAl Teo] Hew 549
Lo WY EE 2 55 50 FHEoR dste] &
o5 2o s} BgHolR) tho s Azk,

17.E2E

Aepd=9] 37) Aol REZdh= Welr| HAS
=SS dalx), 3= FHAS(EA),
UEZSIW(AF FE)oNA & 3% 55 NPT 3
X(Cypridea cf. barsboldi, C. sp., Mongolocypris
distributa, M. sp. 2 Candona sp.)°| E21&] 1o,
3 2709 NS BSA 2R o) that Zo] A3
Ak (1) 571 Welr] @S (e =S): Mongo-
locypris sp.9] 4F&3} 7|1& AHSA vluE S A
7] Wot7] Gubd E= 3] Wiopy] Alkned=
FAE; (2) 37] W] ABF A=
A5 2 ESIY): 71E ASE el F
A Zo| A FEAH SR A== Mongolocypris dis-
tributa®} £3ASHFE Y] Cypridea cf. barsboldiE
ol <3 g=d 545 ddie Aubord, 181
QFE-5-3%ke dAdi= Aoy olbd WA] ntAEL|F]
EAR IRIEAL o5 A7FAFY NP Z o
< ¢ W2 Holn, FAAH EEdt= FAAREA
U A% HEEAY MBS s T 8
gt xfo| 7L e} B3 T NP Fe B £
w(Cypridoidea’dT})of] &ot= T=1t AT AL, &
712 E&5She 24 Be A4 7HsS GEollA T
A Al5k= Cytheroidea ¥ Darwinuloidea’}i}2] &£
S0 BAj HEEe] AR} AR F ] A
ZAo| AL, A H A FH o= Q1% o] 54 A|gto]
A7 Yo = ke

A7 A NS A0 hddT HE
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AR S22 nAHe B AR FHDHE 7]
&3]0l $53 Hol Ak, FF o B Bhajo] I
BEThY obR7 A A7} ool XA gk
T Aie] Woty] B2 A et 13y
2 yslE 271018 & 4 9 Ao wuHr,

ALl =

o] A= AR |eARFTAIF) AYes
S AT 2| e Hol Y EUTHIAR
RS-2023-00210214). 7j&82 314 L2S 93] of
RARE =9 ole& SA(HEHStw) A A
Stk Eg =R AATelA AekT felet
2L 3 FA AP WA T BAE g

At
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