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<Short Note>
FE2) ALET FEZFlo] Aol wAR
RBESLA Chondrites : A4 8 1381732 oJn)

ZFEA] ALZTF (o] A R T vHAYA 7Y FEF ool AZoE AEIHA
Chondrites 3F(ZFA] @FONA 18, FEFolA 234)o] LAE T o Chondritest= /5 Holl A= 7HA]
3, 9o, 4 5o, BYTEeAE F2 dYoe ehiAn s e vy s s parE,
= Ao A EAE Chondrites= A7 0.5 mm WA 1 mm, 2°] 2 mm WA 10 mm AEQ] F2E 714t} &
@50} 2L A5F) Chondrites 20t DA/} 53 BE A= FEshe, Haguio]d 2] 4 3 wa
3 7hedlol Chondritestt %4 322 el whEmoz were S4o] Uehith $5e ML
Chondrites ¥qt okzl Planolites, Palacophycus, Taenidium 52 &3}t o] 37 AEdct gutzyoez
Chondritesi= Ao A RE A, S4 9 Aol 4] Aol o]27)71R] thekzt A dA et E7gofA] A& E
H, 53] A g A Fo A= FAtat Y B74& AXNT 5= Qe EAA QA BESA ot} 859 Chondrites 4t
2 H422 Chondrites 719 A o]sle] the S|AAZ S| A4lel7] o2l Aakz Bo|A o] HEae
2 N5, 559 Chondrites 4+& &5 thofgt s A BES0] A AT 4= Sl 4kt vl w A F75H 8
Hole] HHAER SHET T3 YoAle] |2 e Alsh7| Y A EBHE Y| AhE o4 Mk SApo Ry
Bo] T el ke WakA 7] s Wil oje Anke a4 st

FQ0: YA, £5F, Chondrites, JTIH, AN AZ, S48 W5

Jungmin Kim and In Sung Paik, 2013, Chondrites from the Duho Formation (Miocene) in the Yeonil Group,
Pohang Basin, Korea: Occurrences and paleoenvironmental implications. Journal of the Geological Society
of Korea. v. 49, no. 3, p. 407-416

ABSTRACT: This study reports the occurrence of Chondrites for the first time from the hemipelgasic mudstones
of the Miocene Duho Formation of the Yeonil Group in the Pohang Basin. The traces are found in Woohyeon-dong
and Hwanho-dong in Pohang. The traces are bar-shaped and branched, and occur as circular or elliptical spots
in bedding planes and cross-sections; they are 0.5 to 1 mm in diameter and 2 to 10 mm in length. The
Woohyeon-dong Chondrites show exclusive and repetitive occurrences, and is characterized by the high density
and good-preservation, while the Hwanho-dong Chondrites by the lower density and co-occurrence of Planolites,
Palaeophycus, and Taenidium. Chondrites have been documented from the Paleozoic to the Recent and from
the continental to the deep-water deposits, and they have been used as a trace fossil indicator of anoxia in
deep-water sediments. The Woohyeon-dong Chondrites-bearing deposits are interpreted to have been formed
under oxygene-depleted (dysoxic) condition. In contrast, the Hwanho-dong Chondrites-bearing deposits are
interpreted to have been formed under somewhat oxygenated condition. Such variation of deep-water trace fossil
occurrences in the Duho Formation might be attributable to sea-level fluctuations which in turn changed
fresh-water input.

Key words: Pohang Basin, Duho Formation, Chondrites, trace fossils, deep-water deposits, sea-level fluctuation
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ad5ol FAA EXdte ZTPEA YIS
ZHe FAETE0] AEE o] d¥EEH AT
Ao} Y ESHAFE O] ¥ o] thAdo] Hojgttt. £
B A4S F552 WY B4
B &% 2% 2(Hwang et al., 1995; Sohn et al.,
2001), =55 tiafiA= E4-5(Lim, 2005; Lee et al.,
2012), ©1%, ZFZF(Yun, 1985), A 5= (Lee and
Yoon, 2004; Kim and Lee, 2011), =3]5-E(Seong
et al., 2009), 4&E(Chung et al., 1995; Koh, 2006;
Kim, 2008, 2009, 2010; Jung and Lee, 2009; Kim et
al,, 2009), §-E%(ung 1993), 9= ZF(Byun
and Yun, 1992), 20|38} (Yi and Yun, 1995), BFAF
Z(Bak et al., 1996) 5 T3t 521 & Ao tgt
T A7k o] Sk,
£330 T2 gy WA Lo 7157} ¢
A|gHChung et al., 1995; Kim, 2008; Jung and Lee,
2009; Kim et al., 2009) 7}2-d|o] 3+-72] FgFo] S
A3k vt} 274 (Bak et al., 1996) 0.2 )A€ v} gl
w, vl EdF 344 (Koh, 2006)7} 2SI
(Lee et al., 2012)9]] oI35t A15 F3l T332 5/F
A Fo] AL Wkl AN H T B A7)
A s+4(Yun, 1985)T} AA|5-E3}4(Lee and Yoon,
2004)°] £50H AT FEF] HAAol
Asle) Ao 2 HME| = sheiek
o] Aol A FEFAA Ao 2 HE BE

ofN

Table 1. Record of Chondrites in South Korea.

34 ChondritesE W22 o] 344 9] A3 717
sk of sh 4Hao) TBH oulg Atk
Chondritesi= Sternberg (1833)]] 2J3]] A-Z3o=2 X
aEo] o A7t 3= o] Hrh(e.g, Simpson,
1956; Shourd and Levin, 1976; Bromley, 1984; Fu,
1991). =i ¢] 7% Chang and Park (1977)] £]3
SHRFTEANA AFLz HIEYY, o] Fof oz
HATFARSol ofsf o2 X AAI 2] X Foll A HarE
TH3E 1, Hwang et al., 1992; Kim et al., 1992, 1994,
2003; Kim, 1992; Kim and Heo, 1995). Chondrites
T2 Yubd 0 7 JZE (Sipunculoid worm)
7} EHES AAIsHHA THE0IAl = &4 0 & (Simpson,
1956) ARt AIY 12]3L A3t 5 ohRt el L
et Aol A RE @A, S8 2 Hsfoll A
2lsfol] 0|27 1712 thefzt 2| FA e} gl A A
t}. 53] A ERZol A= A HY S A ASkH=
a3t AE7|E0 = AAE HE Ytk Bromley, 1984;
Savrda and Bottjer, 1987; Uchman et al., 2008). w}
ZHA] o] AtoAE FEFOIA A2 WadE A
B5HA Chondrites®] AMES vigto g S520] 71
2 Ao =go] F 7| 2ARE AlFZAL T

2. 97 XA
o] A BAEA 3 Fuot by 2 g

EZ|&= Tateiwa (1924)0] &3] AFo2 SA471 A
A2 ol ofe] B o) F4 A7} S

Geological age

Formation

Depositional environment

Ungyori Fm (Ogcheon Supergroup)

Age unknown (Chang and Park, 1977) deep marine
Ordovician Yeongheung Fm (Kim et al., 1992) offshore shelf
Ordovician Maggol Fm/Jigunsan Fm (Kim, 1992) tidal flat/shelf

Miocene Hagjeon Fm (Hwang et al., 1992) shallow marine
Ordovician Mungok Fm (Kim et al., 1994) low-energy offshore

Pliocene to Pleistocene

Seogwipo Fm (Kim and Heo, 1995)

foreshore to offshore

Cretaceous

Hasandong Fm/Jinju Fm (Kim ez al., 2003)

marginal lake
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Fig. 1. Location and geological map of study area. Site 1 is Woohyeondong and Site 2 is Hwanhodong (after Um

etal., 1964).

o] ¢ (Um et al., 1964; Kim, 1965; Yoon, 1975;
Yun, 1986, Chough et al., 1990; Noh, 1994), ZA]
AAo] AFAE Ttol| tha th2A o]Fo|A Utk
Um ef al. (1964)& Z3ER o] AAZZE R
e A59Y, S, TS ] 3 —‘f—i%i
TESITE o] T A tﬂ”‘" 5z
o FAE 7ML ol 55 AELe = wEst, A
WA o 2 WA/ o FAL o]¢o] RHEAH o2 1}
ol ZFg A o= gR2 AlQto] FAsH= AsiE A
719l El¥ 50 2 Y=l Hwang et al., 1995;
Sohn et al., 2001).

Chondrites 3}A-& ZA] L= s F BT
oA HAEJHTH 1). 8T AFGolA= ol

29| A XA Chondrites 3}4o] WA=l oH, gt

TF AFoAe ol et AAolA 22t 1
Z 9] Chondrites 3+ 0] AFZE At} o] = x| oA
9 A S IS 11 29 Zh

3. Chondrites

AT g 2AS t= o] Ao A= BE
3+ ChondritesTt AFEE ¥, 313 %9] 3]ZH18 0]
L o]0l Xli= Chondrites, Planolites, Palaeophycus,
Taenidium “5-2] &34 0] A A=H T ol
A3} O] A ot ot

3.1 8= Chondrites
o] A 9] AXofA IE == Chondrites= 5
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Fig. 2. Stratigraphic sections of study area.

1=
o
0z

w3} Bae e A A7 oo, 718 of
$¢ Mg wo] MAe] TRo|A Ado] 7155,
o] Chondrites= HHA A R ZF L2 A7 1 mm
olel 97 A5 2 Ei AZE Al et
U, 2208 29 27 oF3 U7 5 om A=) WS
oKLY 3). o5 2R WRoIME F2 T W
© 2 Wt IRt of 2] 7R = ZEA|E 7HA
FoE Yepdtt B g2 FTHAolA & 1 mm
Wel, 4ol 5 mm W7t =5 o|FH, Zo] 10 mm
el 71 Fei= 2rdd o k. 73S
P} do] & Fo| fAsHA|R g Wk = W
812] gkt = 7 WA Al A 9] ke 2 EX|ek= 3
B S 7HAH, 0|50 o|F= Zh2 oF 45 Hj¢jo|t}. 11
o 78 g O BAE dh= 7R o] $AIsHA
Uephdt} o] 5 3} 7t EE 8o s 25
o] mEa] gk R 52 Fe2 vepey.
Chondrites7} AF&E 0|92 sl A HE HEZ

Fig. 3. Planar views of Chondrites from the Woohyeondong site. A, B. Planar views showing the Chondrites in patch.
B is counterpart of A. C. Close view of B. D. Sketch of C. Scale bars are 1 cm.
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Fig. 4. Cross-section views of Chondrites from the Woohyeondong site. A is sectional view of Chondrites (white

arrows) and B is a sketch of A.
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o] & Chondrites=47)|9] S04 Vel F2 3
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1 mm, Zo] 3 mm <] dtfjg o 2 & vjehdtt.

3.2 B Z Chondrites

3.2.1 83 % Chondrites 1

o]t AX oA WAEIY oW, Chondrites®] HH
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Aoz Pk, oloh ) o] AHGIAE Chondrites
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A o] FeE 7H- Palaeophycust Planolites A&
3ol yEtElw, 44919 Chondrites= 31919 &
3 FEA 0 2 TEsh WEE o] JItH(1H 6).

3.223%F Chondrites 2

o]oF&0] oA AEE|Q o, Chondrites2)
B FHl= T2 27 1 mm W&o HEF 2
74 0.5 WA 1 mm, Zo] 2 YA 4 mm A =2] rj
9o Uishitk 79 s o] o ol
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Fig. 5. Planar views of Chondfrites (arrows) from the Hwanhodong site. A is the specimen Hwanhodong Chondrites
1 (HH-C1) and B is a sketch of A. C is the specimen Hwanhodong Chondrites 2 (HH-C2) and D is a sketch of C.
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Fig. 6. Cross-section views of Chondrites from the Hwanhodong site. A is the specimen Hwanhodong Chondrites
1 (HH-C1) and B is a sketch of A. C is the specimen Hwanhodong Chondrites 2 (HH-C2) and D is a sketch of C
(Ch: Chondrites, Pl: Planolites, Pa: Palaeophycus, Ta: Taenidium). Scale bars are 2 cm.
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Fig. 7. Schematic diagram showing the difference in paleoenvironmental condition between Woohyeondong and
Hwanhodong specimens including the trace fossils of Chondrites.
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