//.E\
) )

Check for

updates
A s3] A A 5398 A| 5%, p. 619-630, (2017 10Y) ISSN 0435-4036 (Print)
J. Geol. Soc. Korea, v. 53, no. 5, p. 619-630, (October 2017) ISSN 2288-7377 (Online)

DOI http://dx.doi.org/10.14770/jgsk.2017.53.5.619

1.

A
A

B ATEY FA Y HAgR

1% 1 1 1 1 1 1 =2 =y
fE3" - olge' - FEA ol ZoIRT - AL - HME - 0|AE - AR
SRR IRAUATY MFeHR oI
SRR YRR R TEEA TS
e o

T e Ul A E B AT gt ATsolo] RS A A4 HAEL vhK e s}
7) ol G4 vl o) BTG E NS, ST AZ, AL AS, AR EA D)2 TR e
Aol ol HARSIVE 92 EFsH AAHABE FHER A uhAe Wb Fob s
=25 Hajms A Dol AGEch AT ALY S YA Haae] BAE nelrn] g2
AF7) 78 StolA HAE YR AAL] e SRS Bl et o) HuEA g
FAE E2A AW AR B2 A ALl S FAH 2 AR e HAw
1L T2 ol SR olfo] YHE AT HAFOE DALY AL B o3t AHAE
HA5e e THE 445 BY, YA AR 248 445 AU, 191 gEUs TS AR
= 748,

FQO0|: S48 WE, Y AR 341 L HE

Dong-Geun Yoo, Gwang-Soo Lee, Nyeon-Keon Kang, Bo-Yeon Yi, Gee-Soo Kong, Gil-Young Kim, Se-Won
Chang, Sangheon Yi and Jin Cheul Kim, 2017, Stratigraphy and depositional history of Nakdong River
Delta. Journal of the Geological Society of Korea. v. 53, no. 5, p. 619-630

ABSTRACT: Analysis of high-resolution seismic profiles and sediment core data reveals that the Nakdong River
Delta consists of four sedimentary units (fluvial deposits, estuarine deposits, transgressive sand deposits, delta
deposits) formed since the last glacial period. Unit-IV overlying the basement rock consists of gravelly sand and
were regarded as lowstand systems tract deposited under fluvial environments during the last glacial period. Unit-I11
consisting of sandy mud or muddy sand belongs to transgressive systems tract formed under the estuarine condition
during the last transgressive stage. Unit-1I consists of well-sorted sand and formed in coastal environments during
the transgression. The uppermost unit-1 belongs to the Nakdong River Delta deposited after the recent highstand
of sea level. Delta deposits include delta plain, delta front, and prodelta.
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2320 km o]42] 20| 2= BT FTA| 9]
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et al., 2005; Yoo et al., 2014a).
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A4 54 9 HH3A0) gt A7E s
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Fig. 1. Map showing the study area. Contours in meters.
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Fig. 2. Physiography of the Nakdong River delta con-
sisting of delta plain, delta front and prodelta (modified
from Ryu et al., 2005).
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Fig. 3. Tracklines of high-resolution (3.5 kHz and
air-gun) seismic profiles and locations of borehole (filled
tetragon) with 17 piston cores (filled circles). Heavy

lines denote selected profiles shown in Figs. 7 to 8.
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Ao o5t A YHEHEo] LAEHA &
Z35}31 Qith(Jang, 1990; Lee and Chung, 2000; Lee
et al,, 2005). AFA ] At R} Ak
SAIRE I QeiE-S tinhd RO FE 2 T
Stk AT AL FEA BALZ B4 o] 4
2= 12 m FZolH, FoA A= Zd4E 2217}
F7HIT 255 WATET SAlste 5
o 25 Erh(Korea Hydrographic Office, 1982).
Sfsigolli dnhRrt ATstele el B
2 $Y9EH TE742 30-90 cm/sec A=2] HY
2 7o) 2o 223 Gro) 38 S5 2t
3l 982 3} QIoh(Kim et al., 1986).

572 o] 527 km= A f-H A 0] 23,860
km’of] Z&cH(Kim and Lee, 1980). Y5742] A7k
W f2L 6309 B o|20] 1% oF 60-70%
ojAYo] Za=7121 7, 8o IFSHTHKim et al., 1986).
3k 217F 4608k Eof oh AR HHgo) g 4
B2 AR ol FY=HL o o]t 44
e 24T HHEY hRES AsHE 4o
2 EHEn] et Fe) BN Zaeke We
Az¥e2 929813 QIckBan, 1986; Kim ef al., 1986).
olelet U7 Az E AP el st Bl of
2} 315 (interdistributary island)} AAAL2
2 FAE AR AZFEA(upper delta plain), A
%, 274 U SiQbORE BRSHE ol AHE
H(lower delta plain), 28|31 AFZ329] vl & A5
A of| stz 42 FHEA| (marginal basin) 2
fAEci( 18 2; Kwon, 1973; Ryu, 2003). sh5 4t
247 B9l o Bl A7k Aunet Al
7} wresl Quok(Park et al., 1990; Lee and Chung,
2000; Lee et al., 2005; Yoo et al., 2014a).
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REHTH 3). AIFAAE S5 Al AR=dgiks
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Fig. 4. Lithologic description of boreholes (Modified
from Ban, 1986; Oh, 1992, 1994; Lee and Chung, 2000;
KIGAM, 2000; Ryu, 2003, Ryu et al., 2005). See Fig
3 for locations of cores. The sedimentary sequence
above the acoustic basement consists of four sediment
units (unit IV, 111, 11, and I in ascending order).
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ArE(CaCOs), F7-718H4(TOC, total organic car-
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Fig. 5. Lithology of piston cores. See Fig 3 for locations
of cores.
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A B 7 9ol $UTHIT 4). Z, 5] o
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g AEee] Sk Bade R wae
THKIGAM, 2000; Ryu, 2003). o|2|3t |24} ¥zl
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NFARINE 2 BolD glev], ztrn el
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2 B E KON, 1992; KIGAM, 2000; Ryu et al.,
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20 m oAkl FAof 23ttt KIGAM (2000)9] B 11
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Fog HOAT AP W2 AeR gl
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14C age

(cal yrs BP) Lithology Interpretation
338+/-62
1,661+/-45
1,432+/-51 Nakdong
subaqueous
2,317+/-20 Clay rage i
(distal part, HST)

5,133+/-90
5,342+/-50
6,113+/-100

Very fine sand | Shelf sand (TST)

8,071+/-64
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muddy sand sandy mud (TST)
12,318+/-90
12,989+/-62
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Fig. 6. Selected borehole collected from the prodelta (For location, see Fig. 3) across the seismic profile. Based
on borehole data, the sedimentary sequence above the acoustic basement contains four distinctive sediment units

with ten corrected radiocarbon ages.



624 e

|
4
o
0d
4>
N
r-'l—_
rx
°
HL
re

TREAS SIA (SIS, =Y, vHdR), 2
o E)T AT AN AYS TS HAYR
2 5 7 QItHKIGAM, 2000).

4.2 E[FEH| 11
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< T AREY 32 YA EyAte g LAdEn
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2014a). BHYELE 5.6-730 S Holy Bz
25-3502 & EaFsich Uzd =2 30-90% =
W3lRo| At} AR B A4} W3t GA] tefst
o P32, AS B2 E 23T 539, AL
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g5 F27F A e, BAESE
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549< 2= =& 2 SSDP-1029} B-270]
A7t s st FZoflA 10-15 m FA = x5k
SAZO 2 FehH A 2 golAlE e Bt
(13 4).

W STt A= ot 2 EAEe= o
F29 735 AR 371N Aol fAIsh F
2202 AT IVE vEIt(1d 4, 7). H4
] RRAPE S By 20T ST A%
ol EFT ARt ST SFEE HoFa e
oje} 2 542 & HAEHY A B =l A
AY S YEAR 2aet E fujEti( 3™ 7). &
k9] Yol FE2 o2 dhildivergent) 32
TS S EES HoE 5 5 e
SHE Ao WRF2E AT SFEH
50| YEh7| = gt

43 EIXER 11
FATE = AFE R Eo] SAlsHY, E24E9]
AL A 2 =3 (5GY 4/1)S WL Qi &

Two-Way Travel Time (ms)

Acoustic Basement:

Fig. 7. High-resolution (3.5 kHz) seismic profile and interpretation showing four seismic units above the acoustic
basement. See Fig 3 for locations of cores. MFS; maximum flooding surface, RS; ravinement surface, TS; trans-

gressive surface, SB; sequence boundary.
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2125 ZH=tHKIGAM, 2000). FEHOZ o]
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Fig. 8. High-resolution (3.5 kHz) seismic profiles
showing unit I characterized by two different seismic
facies (for location, see Fig. 3). Note that (a) unit Ib
acoustically exhibited well-stratified seaward prograd-
ing reflection patterns in the landward portion off the
river mouth, whereas (b) unit Ic was characterized by
transparent subbottoms offshore (Modified from Yoo
et al., 2014a). MFS; maximum flooding surface, RS;
ravinement surface, TS; transgressive surface, SB; se-
quence boundary, ATZ; acoustically turbid zone.
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AHEY ER4fe g AR AHekakg-o] A1) o
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5 E 9
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ok & sjota oz RE YEZ 0= oF 60 km
A o5 S 202 FHETKYoo and Park, 2000).
e detsEe e dRe Aslah o)
ZFol =& =Holow Y57 AA1E shAlE =
ot eole Walggol WY HAL Ao =
AEtHPark and Yoo, 1988; Min, 1994; Yoo and
Park, 1997, 2000). o] 7|7+ S0 @ o] WHE7} Bt
£ WS eHeR o533 HE5-2 7IEA 2=
TeEsb g on], B ATA €Sl @A) HE}
S S o Aolgle A2 FHHEN(
& 9a; Yoo and Park, 2000; Yoo et al., 2003). o]

(a) Lowstand stage

S
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Fig. 9. Schematic diagram illustrating the depositional
history of the Nakdong River delta deposits created in
response to sea-level rise. See text for details. MFS;
maximum flooding surface, RS; ravinement surface,
SB; sequence boundary.
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saflolx) BAe) 5ol Aol 1784
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£ B8 50| @9 FFE SAISHA ka2 AlAE
3= QIck(Nam ef al., 2003). Bt4 ASA 21}
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HE Ao JHTHILY 6). vl EHHeke) I
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surface)o] B = 2H, A floll= AFE F
H2o] WA= o] upe] A HHTL(INE Bt
Ao 2 A FETHMin, 1994; Yoo et al., 1996, 2014b).
HAE 2AdTo M tFe] s 23tshal
Rom, B0 FEsta AFAESt sk HATE
£ Hole T AT stollA] Aot sjxF7o] g3k
= ol FAAE AR A EHE= EAES Hole
o} & B2 9ot o] S0l A FAE 4 m|
B m|Rte] vk AR B A A 9] EA o tfste] o]n]
o AY g E5ollA 21 F vl Qlck(Tesson et al.,
1990; Saito, 1994; Trincardi et al., 1994; Tortora,
1996; Lee and Yoon, 1997; Yoo et al., 2002; Shinn
et al., 2007).

iRt -2 *id 7,000 of] JoASHA si=H Y
Ao S=7H 28 Hlen, A oF 6,000 7 o o]
28 & ded a0l =Y Aes dA ok
(Suk, 1989; Min, 1994; Park et al., 2000). Z|of| 4+
2z BolA ASH AR AjE% AnolE
Ak oF 60009 HF2 FE7 AFE A5
T gl HHT 1S WA HARgo] A

P01 P02
0

Present sea level

. Depth (m)
o

Legend
- Delta plain \:l Estuary
C’ Delta front l:l
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Fig. 10. Proposed sequence stratigraphic architecture
for the Nakdong River delta in the area. The Nakdong
River delta consists of four depositional systems: flu-
vial-channel fill, estuary, shelf sand, and delta formed
since the LGM(Last Glacial Maximum). MFS; max-
imum flooding surface, RS; ravinement surface, SB;
sequence boundary.

EM H EHAAL 627

= 9e-g Bty HKim et al., 2015). o] A]7]=
EZHe] 12] 31 AAE 2] Fd 312 H(maximum
flooding surface)o] RS Al7]9} Ux|51H =
2FLEE o83 duESA Aol & diuE
THZE 6). ] Al7]= EA A Aol 3o a7 A
gHdo] H= Al7|= 7129 iR RS9I, ) E &
A3ld Sufd(retrograding) EJ&SHA A T5=H
E|Hee)() 2 EZA)7] MRS (prograding) |
g7 o 2 AZEE AFo|thMin, 1994; Yoo and
Park, 2000; Yoo et al., 2003). 3j& o] FE =11 13|
T o] AR EHA YEFeERE fYE=
A H4E9 FAo] AIFE gl o 42139] i
£ AL Qe HAES 1S 343H7] A&t
AHLHE 90). £ F2S] SRRl B2 57 Corg 2k
2 HH 232 ~ -22.6%0 2 2 olR7IR] SA437)Y &
71E9] o] LAl AP =L 93-S vhgstaL
U= W, BT AR = st A AL s
F71E0] $-AISH FeFS B ojEch(Nam et al., 2003).
wEba Sl Aol ARE AIFoR BE HAt
okt 2ol A g o2 Wtk A= 5
AEh &, T 24 o] YA AT B
AR F2ILE F R st 28t H3oH
YA 2RE e o HAEol 1A
7] A&t dAjet 22 FRY Y5 A4S
B/d3HA =

4 aFE M

SE7elT 9 U go] BEslE 457 Al
F5 T Gk AR L SRary yHLS
(fluvial deposits), 3}-%] & S-(estuarine deposits),
3% AP E| & S(transgressive sand deposits), A2zt
FE| &S (delta deposits) 522 FAAHTHIH 10).
A7 ERE de 98 AL HYFE Ad vt
At Wsl7| e @A7HA] BAEERLH, <254
HHo oJshd AaflHA L (lowstand systems ract),
3| - AL (transgressive systems tract), L3f<=HAA|
4 (highstand systems tract)S T-AJ 3} Qic}. 7|5k
QAo giA]ale] UE7 AkztEe) 7] A 2o s

£ SAEAS(EATS V)& A vhet s
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2 A=, 2 s W JAemof Al
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= QItiHori et al., 2002; Tanabe et al., 2006; Nguyen
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