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Hyang-Ju Kim, Young-Suk Bak and Jong-Deock Lee, 2011, Holocene paleoenvironmental analysis from
the Sapsido in Boryeong, Yellow Sea : evidence from the diatom record. Journal of the Geological
Society of Korea. v. 47, no. 4, p. 371-378

ABSTRACT: The paleoenvironmental history was reconstructed using diatom analysis of trench sediment KR07
from the Dolreemanggol of Sapsido in Boryeong, Yellow Sea. A total of 83 samples were collected from the horizons
of 1.64m thick layer. A total of 68 species belonging to 32 genera were identified from KRO7. A large number of
diatom valves per gram of dry sediment was observed in the KRO7 trench sediments, ranging from 0.1x10° to
15.0x10°. Based on the diatom assemblages and index taxa, six diatom assemblage zones and the sedimentary
environment were identified. The changes in the depositional environment of the study area are as follows: diatom
assemblage I; terrestrial environment - diatom assemblage zone II; peat bog - diatom assemblage zone III; tidal
marsh - diatom assemblage zone IV; tidal flat - diatom assemblage zone V; tidal marsh - diatom assemblage zone
VI; tidal flat. The trench sediment KR07 in the Dolreemanggol was formed by sea-level fluctuations from 7,500
to 6,000 yr. BP. and they were distributed higher than the mean sea-level of the present day.

Key words: Yellow Sea, Sapsido, diatom assemblage zone, depositional environment, sea-level

(Hyang-Ju Kim and Jong-Deock Lee, Department of Earth and Environmental Sciences, Chonbuk National University,
Jeonju 561-756, Korea, Young-Suk Bak, Department of Geology, Kyungpook National University, Daegu 702-701,
Korea)

LME (33173 2, 2010). £3), A 47] E2A||(Holocene)= 2F
10,0001 “A7E @] 0|2 AFDAHRA|, 21

A 7| FEE Ao ofsfstal mjEe]  s7|7FEval MAIFA]) 7/ A sl
7|5 R FEE cSohetl ol Al 47] 7158 A5t Al7]o|th(Chernicoff and Venkatakrishnan,
7 Woke] i} shof ek A7t - SasktE  199). wEhA] o]A719] 71 5ASE Ajehe A2 vk

' Corresponding author: +82-10-9740-8804, E-mail: sydin@knu.ac.kr

www.dbpia.co.kr



32 2a% -

83t dojrt. AR HQ1 A= ol 2All(Eocene)ol]
FAE &2 vltk2 4 (Chough et al., 2000), XX
c}aliio] 130 m 7} WkEl 21l (Last Glacial
Maximum: LGM)ojl&= AA7F SA 2 =3 AR
T3 %, s Aol <) ot | x|jolch
(Chough et al., 2000). A3 AH= = FH-Y
Solo} Qpmrbo 2ue) Be Hago] §I5o] 9
QhAo] tha ehnbgt vhd, f-2juete] Afof £14]
gt Aol 5&2 AdFos BAE FgTol Fa,
ik o] gon Aol 2Ro| g AP =
Ad& 7R AL Itk (Choi and Dalrymple, 2004). A
g sl HStol| vl RIZEH, EASols &
7] Al 47] Wst7]-2 710 Lot A x|FA 2l 8
47l w0 w2 vis} 7] Bo] & o] Srk(Kim
and Kennett, 1998; Kim et al., 1999; Li et al., 1999;
Liu et al., 2000; Berne et al., 2002).

EEEE PP EESECEER )
%= ehatet s oA AAEESH] S of8ste] &
24| 1A 0 287 B9(0] it A, 2007)
o] Jlom, F7|= AR HoA SHEEA (RS,
1997; o]/ ¢3 £, 2005)% 7| Be 29 9| S
EH(RFE 9|, 2009) So] Y} FREHo L
77| = FF A (0192 &, 1994) 9 Mepd = 9t
et ddi(e192 9, 1997), M8l W3 7-52% 5t
79 9 qAgke] Z7hh(o] G AT uHg <L, 1995), 7

7% YA (34T, 1998; F-24 9], 2005), AAF
Al A5 (arg 4 <, 2006), AAA] FgFH ek

9], 2007) 5ol 4 AT =iek

ATA el A = M3l Slshel s gl
s4=msEo] W7HsHA whssks A o]tk whehy
o]l AT FE BAS Fotel A=) MFAS
ek B2A] ST 5717 Bl e
WSS Bl Bo] gict.

2. AFX| Y

A EE WA FHGE B oHE 4
NEelo] S E, HEE B9 36° 19~ 36° 21,
57 126° 20'~ 126° 22/ $| 8k A FURE 5
Ao H 60 m Uelo] A7 FAYFOR B
o QlojA] P& BEO 2 x|ofo] TRET Yo
B, WAIZ sjeto] e 112.7 me] A7} drekalo]

Fig. 1. Sampling location of trench sediments KR07 and
the geologic map of Sapsido (KAERI, 1991).

Qtha™ 1). A7FA e e e 1P =2
A2 B|57h o B He] BAele] R FVE Zow &
2io] Ag ol AYE TRl JFS vlH o]
Aoke mat datald o2 W Th AL L ke
2o} terhe) Hugto] LEs}L, Foio] o] S-S
BT Fal| sPieto] BETHARRA AT,
1991). 4 FHAFL T4 x| B2AlS w, o7
9he 4] Fopiol BUE E2 R AAHLS T
dato] 34 U2 PEHE Kol ATALE ®
H A ST 4N 2A B0 ojFz 3
BB AT U 7| 22AHE AT Toltt.

3.

e

T

Hg A=A 2 EA4S 213 A &S A8
7] fisted ‘SRR 2] Sl e oEE
AL AAsto] St -1.8 mas.l. (meters above
sea level) Zo]71x] E-IX|(KR07)E A7fstH Lt Al
22 Y 222 006 ~ -158 masl. A7
1.64 m FHAZ, ZF 2 cm 5 7HE 0 2 Z 867)12] A&
£ AFIste] = A2 AT e Zes
Holz 3o aA SAEAET vz sHe] &
2 52 Ak Aoz Hol A=AHE sHA] %k
a1, E]IX 9] Fshal 3N AEZI} miFo] &
ESRAL T FR] 0.7 m FA Y AEAVHE B
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Mall 2HA| MAIE XG0 HEE 75 0ISe 22M 18 M 373

sand bed

(b)
KR07-218 (-0.34)

__ __— KRO07-219 (-0.74)
KRO7-220 (-0.94)

KR07-221 (-1.46)
\— KRO7-222 (-1.58)

Fig. 2. Sampling sites in the trench KRO7. (a) Depth of diatom analysis (b) Measurement sites of absolute age (CCPRYI,

2009).

233 3 AEZo] - =Tk 1d 2).

A2 ARE 28 AxE T, 2 AT 252
2j5to] B 2)(2007)9) ARA AL O
Aste] Abg stk F20] B4 22 4008 A
600eH9] TEfgstolA] Wshgom, FEzke] AV
A B4 FRES FARE B 7229 2/3 0|
Afo] BEF] 9Ig A9 VAR, 94 Frme
2710] 1/2014 ol Ao M5k 3E57H
e AR APgelT o) AREAS
23t Ltol= FH|E 934 Scherer (1994)2] AT
WS AR Ao WAl w22 ALk ALt
2] Abundance = ((AxB)/(CxD))/E (A=number of
specimens counted; B=area of settling chamber; C=
number of field of view in microscope; D=area
of field of view; E=mass of sample) 2 2 3} % T}

4. A 1}

41 7= =&

e A ARz fAe YEE A7)
FTYH9] EFA] EHE KR079] 837 A|RA F
324 68F9] 72 mlEHo] TREU e, 2 74

A3t AHS BEE 15.0x10° ~ 0.1x10° valves/g
dry sediments 2 tfj-¢- T} -0.62 m.a.s.l.o| A
7P 58 A& E e, -1.36 ~ -1.58 mas.l.
oM F2Y Aol AL gl AET F2 27
S AR -F 0 2= Rhopalodia gibberula
(22.2%), Nitzschia granulata (18.4%), Cocconeis scutellum
(17%), Paralia sulcata (14.2%)7} AA| 7= AH=E9]
71.8%E AA|sH Hz o2 pHtEE FoRA
Thalassionema nitzschioides (5.5%), Navicula radiosa
(3.3%), Cyclotella striata (2.5%)%-0] A==t A
9 = 2 24 7 AAISl w2t 67l o] &
AHE Aok eg2 A st Ld 3).

41132 2389 1 (-1.58 ~-1.18 m.a.s.l)

T2 2N [ & F29 4ol AY §l= 3
oZA(FE ARG BE: 0 ~ 0.2x10° valves/g)
-144 masloARE dHtdoz EQF F7(soil
environment)o]| 4] At&o| E&(Johansen, 1999),
Hantzschia amphioxys 270A] o|sh7} uf-$- AA 1}
ERue). S4lo] A gl 441e] o]7] Sof Rzt
o] A= E91 Pinnularia spp. (Kosugi, 1988)7}
SHLE A3t A 7t AAH 23] AFEE= A
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1.28 . . ] ] . ; 1 128 |
=1 2 4 4 4 23 4 |53 .
1.44 — — — — — — — -1.44 —|
1.52 —] ] ] ] ] 1 ] 152 —

£

Marine species

Marine - Brackish water species

S

Fresh water species

Fig. 3. Diatom assemblage zones and down-core variations of relative abundance of dominant species (Thalassionema
nitzschioides, Cyclotella striata, Paralia sulcata, Cocconeis scutellum, Nitzschia granulata, Rhopalodia gibberula

and Navicula radiosa) and valve abundance.

o2 Hol A I o] E-TA]
9]

=2

yul

57487 (soil environment) 2.2 A7}

28715

i},

41.2 32 239 II (-1.16 ~ -0.76 m.a.s.L)

T2 2AY I =2 2-8d 1o vjs] A4
B=7F A0 ~ 13.1x10° valves/g) L}EML ST
T3 oA 718 wo] AREEE= 32 Rhopalodia
gibberula (15.3~69.3%)2A, o] T2 E= YA| A ¥
0] 52410] @& T4k 7o) Al HAFolh
(Crosby et al., 1959). T3} t}gF A=E]+= Navicula
radiosa (1.6~43%)+= B3 2 ot g0l Y=
Z30l(pond)t Z49 Ab= Folth o]E9 A&
o] #& TR Mof|A] mj-¢ FH3aL sf~7]45<
Cocconeis scutellum, Nitzschia granulata®}; Paralia
sulcata®] AF&0] A|AE] 1L 4= Thalassionema
nitzschioides 2] AF&o0] n|eFst Ao &2 Hol, = 3}
7 Sl shpe] AL ol 234 W 29
(bog) BAI AL AL Azbelr,

41.3 2 3 I (-0.74 ~ - 0.52 m.a.s.l.)

T2 ZAY M 9 AHS 246 ~ 15.0x10°
valves/g W 9om, 72 R oA Az o=
ZH G T2 Navicula radiosal] Ar&0] A2
gtk thAlell = 5| (tidal marsh) B2 &0l A 3
20 2 AZE+= Cocconeis scutellum (Yuki, 2001)
7} ooz FAkR. ER, delegolwA
HAE(mud)ol|A AAsk= Nitzschia granulata7} 3
A Z713eH5~34.6%). Wk 7= ) M9 5
A BAL oeo) AL HEN W PE &
Z|(tidal marsh) 273 0 2 XAZ+Et},

414 FZ2 ZAY IV (-05 ~ -0.28 m.a.s.l.)

72 2N VY AAl se = MEHE
o} Z2]E31(1.6 ~ 9.6x10° valves/g), a|4=7]4%<1
Nitzschia granulata7} F7F 57} 3FaL = 54| (tidal
marsh) @] ZJA|E21 Cocconeis scutellum®] AZ0] &
31t tiklof Neritic-littoral meroplanktonicE-21
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)

-1.28
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o
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375

Djatum Relative change of sea level Environment
ZON€ < Rising Falling —> Age
(yr. BP}
VI \ tidal flat Y
V > tidal marsh
—6.280
v ( tidal flat =70
1 \ tidal marsh
—6.240
I peatbog =60
I land deposits
7,010
=70
7,380

=70

Fig. 4. Relative abundance of the indicator taxa (marine, marine-brackish water, fresh water) and change of deposi-

tional environment in KR0O7.

Paralia sulcata (Tanimura, 1981; Oba et al., 1991,
Tada and Irino, 1999; Tanimura et al., 2002)¢} Littoral
tychopelagic - meroplaktonic%1 Cyclotella striata7}
FESHe A0 Hot i 0] I 2rke % o sjewd
o] Asate] 2710 A0 MRS L LS Ik
TS HAotall4=22 Thalassionema nitzschioides 2] A¢

Fo| FFoHe A% 0|5 S sk

415 #2384 V (-0.26 ~ -0.08 m.a.s.1.)

T2 - VoA = = 2 IVED A4
=7} oA Z7K4 ~ 10.5x10° valves/g)ata =
%A A A&l Cocconeis scutellum ] AFZ0] H2 o+
A IVollA Bt 7WA|5=7} F7H13~35%) 8k 22t
& A A8k= Cyclotella striata®} Paralia sulcataZ} 2+
A8l= 78RS Holth ESE HAet 3421 Thalassionema
nitzschioides &) A E ZhAstOn 2 F2 AT Ve
thA] sj4mo] ofzt wrobxl 7k %54 (tidal marsh)
2o 2 13} sttt

4.1.6 3+ F3 9 VI (-0.06 ~ 0.06 m.a.s.1)
T2 A VIoAe AAF R 12 20 IV

9} v|=3t AR Heltk AAle e ol EoiE
o} 2412 ~ 6.9x10° valves/g)3tth. ALt =221
Thalassionema nitzschioides7} THX] ZX5}A] A%,
ZZ¥) AXZ2] Paralia sulcata®} Cyclotella striata7}
7¥ete}. 12ur Cocconeis scutellum@) AL ZkAasst
o} wEbA 2 2 VI 42 41 Ve EFgt
731} 22 274 (tidal flat) 273 ollA B - =]k

5. 1&HA i
AR ER] A ES EEYE Y] SR

A Aot HE 59 22 2Ao] A2lsk= 40|
&2 54 FHolH A+ EFR EFE KR07S o
oz 57 AHe] i B9lUA AfAHE =4
3t A3} -0.34 m.asl.olA 6,280+70 yr. BP., -0.74
m.a.s.LoA 6,660£70 yr. BP,, -0.94 m.a.sl.oflA| 6,540+
60 yr. BP., -1.46 m.a.s.1.]| 4] 7,010+70 yr. BP., -1.58
m.a.s.l.oA| 7,380+70 yr. BP.L2 SHEIcHZH
ESRAT, 2009). 0|7 )= R} Zo) WS} | (Last
Glacial Maximum) ©|% 7|-20] A535to] 24| 5
oAl 7120] 7Fg =3 E2A] 719 2137](Holocene
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sietoll A 9] siotASAIE ERAlE 2 9F 7,000 7
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A: Hwang(1998)

B: Hwang et a/(1997)
C: Park & bloom(1984)
D: Chang(1995)

KEGT I _____ - Present

Fig. 5. Comparison with the sea-level fluctuation curve
of the Sapsido and previous studies.
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