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Fig.2 The triangular map of sediment grain composition of Core ZK1
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Table 2 Division of sediment characteristic of Core ZK1

o

/m

1 0~2.00
2 2.00 ~5.63

3 5.63 ~8.66

4 8.66 ~9.25
5 9.25~14.04
6 14.04 ~16.73
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12 47.57 ~49.57
13 49.57 ~51.52
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15 cm
19.36 ~19.56 m

1m

20 cm

8 cm —

65 cm
23 92.70 ~98.28

(93.67 m) .

24 98.28m

(2.75 m) .

. 8.26 m 20 cm .

(93.89 m) . (98.15 m) .




o
o
w
(e]
—
o
—
<
on
Ne}
o0
N
o
s 5
— w..[
K =
S5
g =
Ot
Bl
g 5
B IS
SN
~=
le
3
2
QA
—
I
O on
—
N

662

Cribrononion subincertum

(9.6%) .

o

50.67 m

Haynesina germanica(4.8%)

Elphidium advenum(4.4%) -

(8.4%) .

5.67 ~20.45 m

45

37

42

11

39

10

]

400 0

0

W, [SUDIDDUUD DIUOWUT

HIERLH

Do, A

t t ! g t + t t * 1

apjonosnIssa4duod pruouuy

iy A

i " o ) ¢ t t ¥ 1
Uy JRFAIDUIGNS HOTUOUOAG LA )

W fHIND1UD]) 2B DU 1Py d) T

ap uingpnoda gy wniptydyoioa g
? s

t g bt L4 e t

.\&(f/&%n&._.q.c: aoong

N -~
+ } o | + t t + |
0 JHISDYIADU DIUO WU
DA -~ 7?
t g o f + t t + |
9%/ PUDIID]AOLUIS DIJDJOIOPRIS
o, JRIIUDULADS DULS AUAD [ >
Lo i a, A
. " " - f + t t ¥ |
}3\,? Y JURUD AP Wn 1P 1Y) T
O 1A0200G DILOWIU]S
\/2)\/ Bl
I
t t o -+ t } t t ¥ |
e
o
R Vi TEE
= =] =] =] = =] =] =] =] = =]
= 3 2] =+ n =] ~ & =N =)
=
Wk

ZK1

3

Fig.3  The vertical distribution of foraminifer species of Core ZK1

10 0 10 0

0

40

0

0 20

25

80 0

80 0

20 0

0

6

200 0

0

H ? 501 /3%

+ o 4 gt pg iy : < t fontetip oy i
w U [OID]] 220 DYIUOD0XOT

b ; e s “ e o + {o-gebusoit pte, i

apouirdo vjjauny

.— oy popuodnf vijadasungy
o/ S1suaBuapSuay asayidovdoroyy
ﬁ, S W —— S—
ISUPULS S149¢ DIG] |
M??E . NP ——
3, [STHAO JAPDAG S12421 120781 |
9% jaDPUIYD DUIIDAIDOUOUWOIN
W [SISUIUDSIG 242U JAONULOD1E]

2h/0UOQ mg&?@&@imj.:w\/

1

> ' o - . * t t » |
.> I [S1A20]GNS DIUDRAUDE

-l

>&u\m::mc;.:.:m\,E.?.éNEERA
st st st s sl b srmnass s sso s
opjossaddiul cmmtmﬁ.‘ﬁgﬁun>

ﬁ , SOT/d Ay B

0
10
0
30
0
50
]
0
a0

4
100

Wk

4 7Kl

Fig.4 The vertical distribution of ostracods species of Core ZK1



1054 31

Sinocytheridea impressa @) (14.04 ~20.62 m)
27.2% 39.3% o
Elphidium advenum . Quingueloculina spp.
Neomonoceratina chenae( 18. 6%) Bi- Neomonoceratina chenae-
cornucythere bisanensis( 17.7%) . Pis— Pistocythereis bradyformis
tocythereis bradyformis (9. 8%) . Tanella Ammonia annectens
opima( 4. 5%) . Spinileberis furuyaensis A. maruhasii o
(4.2%) . Loxoconcha ocellata( 3. 9%) o
Albileberis sinensis(2.3%)
30 m 80 m o 16.35 m  18.73 m( )
85.32 m (4.5 /10g) . AMS "C 2 130 +40 "C aB. P.
21.15 m.31. 67 m.32. 77 m 6 550 +30 '“C aB. P. 17.62 m  19.40 m(
85.32m 4 (7.3 /10g) ) AMS "“C 4 280 +
21.15m . 1572 m.18.8 m  82.76 m 30 “CaB.P. 813035 "C aB. P.
3 16.73 m
3.1
ZK1 o
10 ( 5) 3 20.10 m
o ( o6)
(1 I
| (5.63 ~20.62 m) o
(5.63 ~14. 04 m) (14. 04 ~ (2) I
20.62 m) , I (39.52 ~51.52 m)
@ (5.63 ~14.04 m) (39.52 ~49. 57 m) (49.57 ~
Ammonia 51.52 m) o
beccarii 47. 2% 8.5% @ (39.52 ~49.57 cm)
Tanella opima
(21.1%) Loxoconcha ocellata Elphidium magel—
(15.4%) o lanicum ( 24. 7%) . Ammonia beccarii
(62.5%) . (23.0%) Protelphidium tu—
o berculatum( 17. 4%)
N . Sinocytheridea impressa( 35.0%)

Neomonoceratina chenae( 25. 8%)

o ~ [

; Buccella frigi—
( )o 8.26 m da- Elphidium magellanicum
Protelphidium tuberculatum
o 8.85 m o 43.12m
( 6) “C 40 700 =440 “C aB. P. “C
70% o

3P o 39.52 ~47.57Tm



6 7K1 1055
( o) -
. ( 6)
70% ~
? . 47.57~49.57T m 80% 0
®) (49.57 ~51.52 m) 0
Ammonia o
beccarii (72.2%) (3) I
Sanyuania sub— (76.00 ~83.63 m)
laevis( 21. 2%) Spinileberis furuyaensis (83.63 ~92.70 m) o
(74.0%) o @ (76.00 ~83.63 m)
g NI 1= A 1 EA I A 3
ey P P R B = W s FLm AT Vi fi 6 1R — i .,
jm |2 7« “MC aB.P.| Mz o SK KG Fhsg BN gL B P E & }% ] 431
BSra 0 glo 1 232 0 200 2 4flo 25[0 4000 16 290 0 3]0 5 )
R
0_ 1 Los e
L=, 2000 + 25 0
i $-20002 25 w1 = i PER 44
L 2310+ 10 HE:
T 4280230 —— ey 5
201 ° s éﬁr;ﬁ:i? g LR |2 |
30 1 S (ﬂﬂlh
E A~
e PR 2
o il %
15 |= P40 700 =44 R 'H —
: | Lz
50176 1350 =501 > > [ W —mor | 1=
] - =zl | 5%
~ KARZEE
603 ~
i e
704 A vy
i I~ T
20d ke |
1. E i
il 7 [ me |8
] fR 37
10 = b M
100
5 ZKl1
Fig.5 General sedimentary environment evolution of Core ZK1
99.99 .85 m ME 99.997 — — - 41.52 m £+ FOREES 99.99 76.39 m ZHES
99.93 — — . 2010 m B . 99.93 19.97 m BHAR WO — — - 8015 m BB
99 99 99
. 90 90 00
S - -
e 70 70] 70 -
fm 503 503 50
T ;
i 30: 30: 30 7
B 104 107 10 ]
13 15 13
0.13 0.13 013
0.01 0.015 0.015
0.0l +——F—"V—"F"—T"—T"—7"—  0.00lf——TFT—T T ——  0.00] +—————— T ——
0 2 4 6 8 10 12 1] 2 4 6 a 10 12 4] 2 4 G a 10 12
) o) B
6 7K1

Fig.6  Typical probability accumulation curves of sediments grain size from different transgressions of Core ZK1
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Fig.7 Stratigraphic comparison between Core ZK1 and other cores from the nearby area

( core BQI was cited from Yan et al. (2006) ; core S3 was from Zhuang et al. (1999); core HB- was from Liu et al. (2009))
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Stratigraphic Evolution of the Huanghe Delta ( Bohai Sea) since
the Late Quaternary and Its Paleoenvironmental
Implications: Evidence from Core ZKI

LI Guo-gang' > HU Bang—qi® BI Jian—giang' > SONG Zhuodi' ®

2

12 . -1
BU Ru-yuan LI Jian-min
(1. North China Sea Branch of the State Oceanic Administration Qingdao 266061;
2. Beihai offshore engineering survey institute of the State Oceanic Administration Qingdao 266061;

3. Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology Qingdao 266071)

Abstract: A 100-m-ong sediment core ( ZK1) from the modern Huanghe Delta ( Bohai Sea) were analyzed to docu-
ment the stratigraphy and seadevel changes since the Late Quaternary. Accelerator mass spectrometry *C dating and
analyses of benthic foraminifera ostracods and sedimentary characteristics were analyzed for Core ZK1. Seven depo—
sitional units ( DU1 to DU7 in descending order) were identified and interpreted as follows: DU 7 corresponds to ter—
restrial facies in MIS 4; DU 6 and DU 4 to alternating terrestrial and marine facies in MIS 3; DU 3 1o terrestrial fa—
cies in MIS 2; DU 2 to Holocene marine facies; and DU 1 to the modern Huanghe Delta sediments deposited since
1855. By correlation with other well-studied cores in the nearby area three transgressive layers of Core ZK1 were in
agreement with Bohai and Xianxian transgressions in MIS3 and Huanghua transgressions in MIS1. These sedimentary
facies of Core ZK1 reflect several sea-evel fluctuations since MIS4 which played a key role in controlling the sedi-
mentary environments in the study area.

Key words: Huanghe delta; Late Quaternary; sea-evel change; stratigraphic evolution; Bohai Sea



