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ABSTRACT: OW-1 core sediments from the middle part of Nakdong River delta can be divided into seven
sedimentary units based on sedimentary texture, organic geochemical analysis, sediment color and occurrence
of microfossils. According to age dating, OW-1 core sediments started to be formed around 13 ka. Unit A is fluvial
channel sediments formed in a continental environment before transgression. Unit B has a finer grain size than
the underlying Unit A, and the sediment tends to be slightly brighter. This sediment is considered to have been
deposited at the time of transgression because the shell fragments were contained. Unit C appears to have been
deposited in the estuarine environment as the sea level rose, and Unit D with high TN, TC, TOC and low C/N ratio
was deposited in a solely marine environment. Since the sea level has been stillstand (after 5 ka), Unit E, F and
G have been deposited by progradation of the Nakdong River delta.
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Fig. 1. Location of the Nakdong River Delta where a sediment core (OW-1) was obtained.
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Fig. 2. Synthetic data correlation among grain size, organic geochemical compositons (TN, TC, TOC, CaCO;, C/N
ratio), and age dating results of the OW-1 core sediments.
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Fig. 3. Photographs of partial sediment samples and full core sediments from the OW-1. (a) 48 m down (b) 26 m
(c) 34.5~34.8 m (d) 20 m down (e) 10 m up (f) 5 m down.
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Fig. 4. Photographs of smear slides of the OW-1 core sediments. (a) Planktonic foraminifera (8 m) (b) Diatom (8

m) (¢) Diatom (15 m) (d) Charcoal (18 m) (e) Silicoflagellates (18 m) (f) Benthic foraminifera (19 m).
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red;+), Color direction b (blue;-, yellow;+).
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Fig. 6. Age dating results of the OW-1 core sediments.

Table 1. AMS age-dating results of the OW-1 core sediments.

Depth (m) Material 14C age (yr BP) Calibrated age (B.P. Cal yr)
18 shell fragment 6,170 =40 7,060 + 110
23 shell fragment 8,190 + 50 9,150 £ 140
37 shell fragment 8,760 + 40 9,740 £ 170

Table 2. OSL age dating results of the OW-1 core sediments.

Depth (m) Water contents (%) Dose Rate (Gy/ka) D, (Gy) Age (ka)
6 0.32 3.28+0.13 1.72£0.11 530+ 50
34 0.27 3.43+0.13 33.55+1.39 9,800 + 550
53 0.27 3.15+£0.13 40.22 £4.47 12,800+ 1,500
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Fig. 7. Photographs of dominant diatom species from
the OW-1 core sediments. (a) Cyclotella litoralis (b)
Diploneis smithii (c) Cocconeis scutellum (d) Nitzshia
granulata (e) Palaria sulcata (f) Epithemia adnata (g)
Actinoptychus senarius (h) Coscinodiscus granii (i)
Diploneis estuarii (j) Thalassiosira lineata.
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= 2o ¥ 13~22 m Z o] F1oflA = EHsHA|
E2AEHIEE Holrh

5. E 9

P=iA, F7IAEEHEA, fF2EA, MR &
7 A3t 52 o &3l FESEHE OW-19] EjF S F
U5 7He) BT = %%QQ(Ar B,C D EF, G)
AdiEA A A EAS2 A 9 13,0004
ARE FAE7] Az A2 FHETHTH 6).

AR A47] 7] vpA e} Wst7] 5t s
A ATH R AARCH120 m A F1F 29k A
6 2 B E ¢ ch(Fairbanks, 1989; Suk, 1989; Min,
1994). 2331 X ¢F 15,0009 A-S AZ =2 =S}
7} Al B sfElo] Aztelden, o 6,000 A
7HA] |3 o] A4E T Wang et al., 2013; Xu et al.,
2015). 2 2710 s o] AR AL W L
SHA| WE =2 o] At ARt 11,000
S AT 2 AeE7h okl en oF 8,000 A+
B ohA] Bl whE £ 2 4F5sto] oF 6,000d A
7ol o2 @A) s 7R EEE A2 &

<




L=
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FARZES E
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|54H| S5 KoM THF[EH AIFE]

A= ATHKIGAM, 2003). o] 27t sf<=1 Hgof w}
E B8 IFES "3 s Ao 3
BlS 24} wheba] AR TRl A AAE 3
FH HE S-S A=t s Heket A ey
o] Joalgol ot et ot A EAFY] ¥
3 & 58l Bkt

E|Zh9] A (45~56 m)= AtHS7 A3t 2F 13,0004
oA oF 11,000 A Abo]o] AtE Hi=t, o] Al
7] e sl @R R} oF 60 m 7HE WSk
A712 OW-18] IA7HA] = ob4] sfiqtido] =dst
A Zotg7] hgell &4 oA s EH o] F
Ag Ao 2 ®Itk(Paik ef al., 2016). E3F o] B
H9= AlE~2E Y RR YRR FAHM, oF 1 em
2719 Aol &g E3E o] Qle A oR Hol A
it 23 HHES Aol 28 = Y= 8k 8t
e oA B = ekl sfAEt. 18] ar o] 17k
oM Atstdz IRE 248 m)¥} 46~52 m 2
ool A FRA oz AstE HJAAE ZaStL ¢l
£ Zeg Hol ti7|e} AFE 452 BFUS
& 4= ek OW-13} 9F 10 km BojZ 2| oA A
3t ND-01| A= ©F 46 m Sto A Befjz 17
H ot o] WHE G oH, S| AEA 57
ol sigdol] Wol @AY YE7 s A He =

HE

AEE O

o

ot L) ®47| 27| E)Metd Het o7t 55

Ao 2 2A=rhShin, 2016).

SAe9] B (36~4 m) <AchE 2} o 11,000
AR oF 9,800 A7HK] HAE Ao WAl of
ATl sh910] Bl2ithe] Aok u]myS uf 45 m
2 AR Qurt hh AR Wsksie, HE B
Ajo] Yo}z apo] Glo] FEETk Eak o] Tk
¥ slof 7191 shzto] 40 EAfaict. Wzto) EHow
o} o] BAFo] 2 EgE A7) bl setal
o] AFA|A7A o]v] ELSASL & 4= ic whet
A sh3le] ARl AANEE 45 m Zole] B A7)
23 243t gie. T ND-01 Toje}o) u] ol 4=
oF 46 m AFRo) A SpeAo] AlatE Aoz ua
$lom], OW-013Hs s Zjol7 A9 glo] 7
st sjsie] Ao R Qlsto] 7o) 2L A7)0 3
g7l §l 2.2 SAETh T2tk ND-01 Zoje
A oldat Al mert BAE ST 8 H4%
02 SHHFAO, OW-01 AlR0] Z9 sherilst
77t Ajol7] thiel] Bt HAE Aoz 34
ek HAT] Bl ok )42 gfapol vlmA ok
W A71ol ) HAR|ZA, Sek e SEas
§ ol e AFEABE o] HaE Aoz B
S sh7o] QS ShER R AE-2Yel B
AFEe] kA Lhok BAE HZA 7} bay-head
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Fig. 8. Columnar section with diatom analysis results of the OW-1 core sediments (8~24 m).
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E|F T C (21~34 m)= ANWSA 2} ¢F 9,800
¥l e oF 8,000 7 Ajolo] HAE Ao wel
o} o] Al7]el sHo] RAZ o= Aol A
TR Fo] 3 FHH (estuarine) 2 =2 Ho|H Aoz
eIt AvbHo® TEs} AT SOl B
A 7oz BRELd, vud swst A5 3
o, 7} thh AgE E|FF o2 FAJH inner
estuary, 0|2 E|FZ 02 o|F0]3 central estuary,
2213 SRkt Qs glon) B AFEo] B
Q= outer estuary2 &3 4= gt s FF Y
= A A5k= §& #2221 sand-mud couplets& 3
B3 4 9lom, izt =g EA o] Al7lE s
wo] 402 Slsto] s4lo] Zolzlo] ufet majet
=7} WEshe HaTzsl ks, ND-01Y
A9 SAolA kg Hols|wAl vz ol
23t EjA 5ol UL 8440 FFS v Wol &
= OW-01 2|92 o] rojtprt 44lo] Zlo]
AA GREA QL B EjAFo] FAHH A= Bl
o} a2 Seo] IEEE= Ao R Hof e
Fol A= v A st=et QI3 inner estuary
oA EHE Aoz sjAET) T o] FAth
9l C (21~34 m)ofl A 9] YJ=&A AE A HY,
35 m Zlo] Bo] Y=RE o] gAsHA #3t
Sk AL g9l T 4= J=Tl(2E 2), ©]=28~32m
Zlo] FItol| A A|REEARE: B A E A= HFHE 530
FEARES 35tk BAolA o] E EZEo Bs|
29| gl ZFo| H|wA AEA o2 372 E Q]
7] fiizoll Yol o2 wtet

E1H9] D (14~20 m)= 8,000~6,0008 A 7]+
¢ FHE HASoH, sk 71 HIF) TN, TC,
TOC o] F71she= B3-S Heltk o] F1tollA
TN, TC, TOC ¥ 539 REEA o2 Y= A
& slof B 8499730 Qaradot mofstel 48
% Zoleh waHElT). TN gho] S7Ha 4 Q= 9]
oR: ko Yagtre 2 BuldE 22 74
7|92l §7180] FIItHGoni et al, 1997). TOC
Fapol Z7HSIE Ul EA YU 718 &
o] 2713t Jaolatn BeHEIL Teln YnkHe
2 TC, TNE) 3% ke sl 72 2E ol ola) =
o2 248 ¥& e MR was v gt
(Kong et al., 2009).

CaCOs g gt T3 o] F1bol|l A 7P =2 3=
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7HAEdl, CaCOs 2 Tty wjzh-& 2kl
soF 42l Faw A4 Bud HARY £
oJ8)] FA| FFFE W=rHGardner, 1975). 12|22 C/N
ratio= 14 m Z10|& BA = sto] AFHof| A= 11 o]
sho) A gre melth AubAom Sjope] A=y
EHAE2 10 °|5tY &2 C/N ratioE 7HIthaL
k=t (Meyers, 1994, 1997; Typson, 2001; Lamb ef
al., 2006), -71X18Fst &4 A} o] 7k 3] F
ol 7P 7R3 WEQ] g3l 7FF oFH A7 2
49

S5 A12EE X9 oF 7,200 o] 98] 3
ol Fdje] o] 23| A2 By o] Yk (Ryu
et al., 2011). o] 7oA 9] =2 TC, TN, TOC, CaCOs
e 2k} 11 ojske] L C/N ratio® 3 o]
Al719] s e} o] Ao == & 5 3
oH2g 2). AP AL TR R At
2 5} o] 770) EHo] 2Jsfe] Faro] Hgjo of2
A7)0 o3-S ARt} whEkA] o] A7) F<t
o] o AEAZ-L 9l FFe Wol ow, 2}
Z o=z H|wA oF3t o x| 79l central estuary
WollAl F4E Aoz A€t T3 ND-01 29
o §8F T2 BAL BINE $400] 1 Ze
74 o 2 343t vl Qlc(Takata et al., 2016; Cho et
al., 2017).

B2 9] E (8~13 m Zlo))of A= AHSH
o] o]2olz|x] kot A AT Tlat 4= gl
Tt ¢F 6,000 A o] % <= A5o] L3k Al7] el
B AR Wity o] 3t = CaCOs &
o] & ZastH, 11 o]44e] C/N ratio gh& Ho|
£ 0.2 Ho}31919] H2us] Dof ]3] A
o Fasrt BoiEm, SHVHS S o B
7] AR A ¢ 4 ook 2eit vad s
2he ol TN, TCe| ke aj40] o] o}
oS AlARRTE

xR E §71 sk B 2o s
gelgt 4= itk F2+= S ot TAlE A
HEEA LE AT, 715 W RN 2
$4 Fe AR NS 1 Fat 9A
ARl O] SE AREFE, S8, L& S| Wl
7sHA wEgstH, olEdt 2459 Wt wet
M4 9 Bxo] AEhe we Bk ol o 3
29 W3l = F2YL A W] wf ol 1
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B ATttt Wi 783 SAFe 2 A QL
THRyu et al., 2005b). o] 7ol A= Foll ARt A
A8k Epithemia adnata©] thef A& E|o] S22 5
E19] o] A A7 Hlrh= A& S E 4= At

utetA o] Al7]& ¢F 6,000 A Zof s A5
o] AstE|HA S FEF ] FFo] Fa EolEL A
T4 St HE 7o SUIel EAE FEol B
o Al7IQl Ao AAEY, SA2HE FHE =
58 EREY HMAEAE-c 2 PAJH prodelta
E| A7} o] ell IA]ZE A7) = S A At

AFA G2t AT ol A FHE AFolA = 8
gt o] At oF 8,000 HRE Foi=E ks oF
6,000 HEE thA] Z2:817] AR, oF 5,000
W A& AR BAHR] Y Az o] Al
2= okal B 153 QJh(Ryu et al., 2005a).

A F (3~7 m)=OSL dtf 24 Zx} oF 1,500
ARE FHE HHS o2 2 5199 HAT
9 ESF vl e ) mef7t eAlSk AFEE Y F
AE Holz R o= Kol Y57t 4 250] M= 44
120 2 913} FAH delta front E A A 2 A H ]

mpzjato 2 g AT G (0.6~2 m)= 0.6 m2] uf
HES Zgshe IYRZ o Aol 22 4z
B RS sfgEtct 22y 957 skl A
= A HAAZE FAE JAAT, THbay) 2 F <
Z27004 ERZgo] ST R IRbAQl 4
2139k thE 7 9 WL W

OW-1 A& Foli= o] EEHYAE A=
£ 59l 3E REAIRER o]FoA 7] o], 2
o} 3t Bl 43y wist A4S $lalAle OW-13}
AR A3 A oA AT A FE|HE 3o
35 BAJste] B|aL, tju]7} o] RojAof 51, &
& HAS e #7131 ddSS 3 E
£ HIE AARCZ v nE 4 QLo EA S
3} ESHFStetA AT = S 2o 2 7|dEh
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2
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ST A SR ol B53 A% S0 OW-L
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1) A& AT OW-1 A]Zo}= 2] 2k 13,000
| B¢t FE EFS R S, dERA,
71X B 24, A 2 R4 58S 7
o2 F 45 M9 EHER= FEETHEH
HIZBHA B CD,EFQG).

2) AR oA 9] AT Al47] &7] F<ete] E
22 W= oh3 3 Zt

(1) R 13,0009 AHH 11,0008 A7ER] F4
H HohE E4S(EATHA)S FfetAl o] o}
2 AFAG7HA] EESHA| 3 dHE |4
3H73Q1 sk stoll A FAAE EHS o= 3
A}

(2) 45 m Zlo|E BAE etio] OW-1 ZJFHA|
A7HA =gsto] AA gL M $Fo=
HalE ok §A4d¢] B= Xy 11,0008 A5
9,800| A A71A] A= om, o] A7]=
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