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Abstract: This paper is the result of maring geological survey engineering.
[Objective] The northwest of Bohai Bay is an area where the depositional environment changes
frequently in North China Plain and is also the main depressed area of the neotectonics.
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Strengthening the stratigraphic research since Late Pleistocene in Northwestern Bohai Bay and
analyzing the evolution process of the depositional environment is of great significance to the
study of sea-level change and subsidence of coastal areas.[Method]Based on the three full coring
boreholes QLT03, QEJO1 and NHG14 in the northwest coast of Bohai Bay, and by integrating the
lithostratigraphic and biostratigraphic methods, AMS™C and optical stimulated luminescence
dating are used to compare and analyze the collection boreholes in the adjacent area, discussing
the depositional environment and its indications to transgression and tectogenesissince late
Quaternary in the study area.[Result]The results show that early Late Pleistocene of the study area
is the development period of delta plain and fluvio-lacustrine facies, the middle is the
development period of floodplain-lacustrine facies and delta plain, the late is the development
period of meandering stream- floodplain facies, and Holocene is the development period of delta
plain- flood plain. The study area develops three phases of transgressive strata from bottom to top,
namely, the third transgressive layer in early Late Pleistocene, the second transgressive layer in
late Late Pleistocene and the first transgressive layer in Holocene. The scale of transgression has
gradually strengthened from the ancient to the present. The transgressive layers in each phase are
more consistent with the global sea level change and have good correspondence with the high sea
level in MIS5, MIS3 and MIS1 phases from bottom to top. There has been differential subsidence
movement in the study area since Late Pleistocene, and the differential movement has slowed
down in Holocene.[Conclusion] Under the background of continuous tectonic subsidence,
large-scale marine transgressions in the coastal area of Bohai Bay have all occurred since Late
Pleistocene. These transgressions are related to the long-term subsidence process in the
southeastern area of Tianjin along the coast of Bohai Bay, and the subsidence center moved from
Bamencheng Town of Baodi District to Chadian Town of Hangu District. After entering Holocene,
the tectonic activity weakened and the differential subsidence movement was not obvious. The
late Quaternary stratigraphic development and depositional environment evolution in the coastal
areas of Bohai Bay are controlled by sea level changes.

Key words: depositional record; environmental evolution; transgressive layer; tectonic subsidence;
sea level change ; marine geological survey engineering; Bohai Bay

Highlights: (1) The evolution process of depositional environment in the northwest of Bohai Bay
since Late Pleistocene is summarized. (2) Since Late Pleistocene, the study area has experienced
differential subsidence movement controlled by secondary tectonics, and the subsidence center has
moved from Bamencheng Town of Baodi District to Chadian Town of Hangu District. (3) The
stratigraphic development and environmental evolution in the northwest of the Bohai Bay are
controlled by sea level changes in late Quaternary.
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Fig.1 Borehole Location and Tectonic Division in Northwest Bohai Bay
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Tablel 'C Dating Results of Boreholes in the Working Area

o ) FIEAE#
TR E FAER -
FFs [ e (cal ka BP) P
/m (ka BP)
(20)

1 QLT03-¥C02 13.85 IR BACYE IR 9.9 +0.04 11.31 AEA A
2 QLT03-*C03 25.15 IR BAYE TR 11.78 +0.06 13.615 Al
3 QLT03-¥Co4 29.6 IR BAYE TR 39.35 #0. 43 39.35 A E A
4 QHLO6-Cco1* 0.75 KRR+ 1.86540.025 1.799 A E A
5 QHLO6-Cco2* 3.35 YEN 6.135+40.03 7.052 A E A
6 QHLO6-C03* 7.35 R IR 13.3440.045 16.045 Cip=3
7 QHLO6-Cco4* 25.3 TR+ 31.32040.18 35.210 A E A
8 QEJ01*C-01 9.6 YREN /3 9.310+40.045 9.31 A E A
9 QEJ01*C-02 322 IR R 33.42+40.26 33.42 S H
10 NHG14%c01 15.1 Y REN I 8.21 +0.04 9.288 AW
11 NHG16%C01* 19.2 Y REN I 8.72 +0.045 9.832 AW
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* 2 TAEXEhSL OSL Ml 445
Table 2 OSL Dating Results of Boreholes in the Working Area
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GSG001 oSL
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GSGO1 oSL
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4 281 6 B T Hb 2 R SRS  113.96Ka
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Fig.2 QLTO3 stratigraphic characteristics and sedimentary enviroment
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Fig.3 QEJO1 stratigraphic characteristics and sedimentary enviroment
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TR T, ] RE S EOZINEAR R N VI A R AN SR, 3G RO R E AN IE
BERE .

e B ST o R LS M AE M R B O, AU SR IE, KBRS, YR
M2 VIAIRA . K3 QEIOL HRIFEHTIB L, VIARMDRL B BAR At , VIRRRE MK, UT
M2 Ukr i R e i oy 3, RIGLEAERTINGE, N8 T MIS4 BB, ikt 4y
BRI LR KA T RGN, YIRS 5 - P - 8 P 0 6 1 )2 B R/ A ek
PR WX ALE AT QHLO6 FL. QLTO3 L E s iZi I LAEMEM v A 32, T AR # A QEJ0L
FL. NHG14 fLULK NHG16 FLin[igMEyifl v, RIILEIZE I REA PRI K X 35,
IR T N K I 8 A K X 3

GG B T m g 019 = P SR R YA B B, X sk B O BR AR 58 iR 2, X RLT MIS3
BB, AH ST AR IR VKA T KBy, & SR A R B0 AR R R, BokZ, kBT
(UK IR AR IAEE (ShiY et al., 2001; JtaffE A%, 2003). fotAd A= P57~ QLTO3 fL



FEAZIN WA L AN A N TR R E IR T 7 &L & & E, QEI0L FLH B /RN £
Dolerocypria taalensis Tressler # A ARG AR L, NHGL4 FLWRKIAELFHGEAHN TEIE K
KA L, ] Emuiil: B EUIRRE, NHG14 FLA NHG16 fL¥Jv#) b
HUTRIAEE, QLTO3 FLAN QEJOL FL g /Byl 1 FHVEE R VE YA B, 1 QHLO6 FL 1 A Wik
RUTR, HFE BRI T A 125 B R ) 3% B LR BA TR, LTRSS AH S T
MIS3 W IR B AR DA . AT, X3k 28 iR B AR BE QHLO6 FL, HHEHI
AE B MISE JART BNz, B4k A AR 24000 R RiEiE .

GG B T G 401y e - g e B L R RLT MIS2 BB, NREUKI, S R IR UK
DFEA I, 70 PE S s R B R AN G R 2 R B AN RS B L, SRR
FUXUF K B OGR BV A, DAREAEDTR N 3. QLTO3 fLAe/a K& 1 iig e, & MElin
Ay SCRTEARYIRY, QEJOL FLYTA RS eymT &t it Y i AHA &, NHG14 FLULZ IE~F 5 A
F, SE NHG16 fLK B R RIEMER TN, 1% ] QHLO6 FL i@ MM AR, ffa A4
Vg W K 2 E /N RBRRE

Fil i

QHLO6 QLTO3 QEJO1 NHG 14
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Fig.12 Stratigraphic correlation and evolution of sedimentary environment

T =M JE - R B W, e I RROUKE T, & T MISL BB, AR
2y 7 HR R BRI e R, kT, BRI, vKNER L, P bt P 2R
AP IEIT R & B AT, File B L ste R 1 B2, Hdb-F s it R iR m
Jl, TERE Y XA B 2R R E UUAR, B X P JEUKR T e, WAL VBT A (5K
A, 202100 R UK B AR TR A RS T B T U048, PR N U e M 1
RUVKHE I MISL )5, 123 iR e 2 TR M TSI, BRI 2 Bon HAPGEHERR R, T
FE VIR RRE (BRI AR, 20210, #EANAHRIRS], FI7E QHLO6 L. QEJ01 fLAN
NHG14 LMK &R E YN A, EE AR & APk S, B ROy SR 7T 2R R,
B AR AR A A2, 2 o) IR BB R G e B A, WP 0 LGM R YA 7
PR (E58, 2019) , RLEERMER R AL T e, 4 DL EAh Lo A B R /s M AL TS 2=
B AR BT B B AT RFAE , ZR I I3t R ORR 2 T VT TE 52, T T ZotR 70 A R IR



NHG16 FLIFA WL B S TR 4 ORI S8 80RO VA AR TR, ] B VAT 5 F R
Uity » KB IIVES » VOV ARG, IRl S RS K 2 St s, VAT IR R B Ak
[, QLTO3 FL AW MHUHIIR . )5, WRIERER M, FREBRAERmES, figsd
AW RN TN TR BON T &, DR I BRI AR, I 2 30
Bt KIS 1, W12 2 R 25 ) L T A A AR K, AR 40 5 PR = B 0 AR, G
FLAE PE A6 WAL 23 A7 BHEAR JZ TR, R B i /K i vy el T 10 b 2 i B R B T oK,
TER “INEPIR” 1R AFthme i, BFAIX 2 8 P IR AR UKEA DR, kA2 DL
WKIE 235 E /N ERE Guraulys albus (O.F.Muller) ™M&H I, $87R32 T R TR 5.
5.2 BRESHWEEIHIRA

HEA6F I MBI A AR DAl 208 F 1 i eGSR (1), [ R i TS Vs A8 SR AR R T i oK Y
W, Bk ARE X R R S GREIEKEE, 1989), 1M i 43k~ i 5 Ik 51
PEIZWIR I9 a4 (Chappell Jetal., 1986; Shackleton NJ, 1987), A% (EHyidifa i X 42K,
HHR AR R S BB AR /Ny, SR, KERFFURIL, W HtH ORISR R A T 2K
KR, RN FE SR i R X K R UTHOE (FERSEEE, 1981). HfFFEIX L
B AT RS AR BN BEGAS R, R % IR 5 SR AR AR FE DR, JE R U
[F)IRE 7 MR TR (S EMF2E, 2008). QHLO6 FLA1 QLTO3 FLAz T Epgi#e 1, QEJOL fL
AL FE ARG, NHG14 LA NHG16 FLJE T2 3E4k%, MISS BB R U AE NHG14 LK E
WZRE, TR X3k 2 U E R sem, ShPa X e AL ARG AU, [FEATE FE RS X
) QHLO6 FLAI QLTO3 L2 LAMITAMUTR N, AR LB K ARG AR 17 1 17 H 5 A TR
Ja B, SALR B RABDORY, 1B HA S5 DA N 3, Bk (i s, 2o
Z UPEER R A 320 BT S MISE B Be NHG14 LT INE, PR s R mr, Mk
X N QEJOL FLAN NHG14 FLH Z AR A A, DR 2R ARSI PTRE Lo s A T
B IX AL NHG14 FLIE . QHLO6 FLAT QLTO3 FLUTAUMI X4 B, (EwbiA% RHURT
JEEPUAR, WTREAIMT A N UITE BUR U HERR =) o

HBENRIROK BT DK B, A5 IR BRI (AR BE R A B8 &, K 26 Y i R 4 Bk~ -7t
DR R 2 X A B R VTR, JB T MIS3 BB, HALPE AR 4 QLTO03 fL. QEJO1
fL. NHG14 fLHI NHG16 fL¥ K BilFR )=, VIR ERE RILEH AR JE S, %M QHLO06 fL
EEARTTRR, R WA A=), SR 3E B I AR 238 QHLO6 L. QLTO03 fL. QEJO1
FLFI NHG14 FLTIEMR S FEH B & T NHG16 L, H7E NHG16 L2 iR ZE T R RE H )2
Bl AHCRR A, U I T B BB DAORAI 9 X R AR T 52 IR v 3 A FH 42 i 1 22 SR kL BE s 3l
NHG16 fL& Py BT kX NS QEIOL FLMIT AR A T Uik, (HEERE S BoR
OB L B IO\ TR M SO A e BT A Sl TR O AKIRTE NHG14 FLIIE . A7k
B, AR (U R T FR S A DU 52 UKIUARN TR kA S e [ i RV~ T 8 3l B R
A1

MISL B BOR A BRI AR IR, ST R A, et A& Bl A8 i A T AN
SR, YED U VR R X O YRR AR MIS3 IS B K o 2 AR R UK BIRTI 2 i  vE TT R
FERZNE, AR MO R E i, 2otk h QHLO6 L. QEJO1 FLA NHG14 fLF %%
HEELEIE TUNA, TR M 2 K & SRS IR, 1R 7 i ) LSS T AR
RNE, R E DR E KR B AL A AR, 11 QLTO3 FLUIAIRIE MR 2 22
LS EEM, I KR X, SRR A BN — 8, RITERE N 3t DUE M iE 15 30
WS, ZERMHUREs A e (B ESE, 2017).

SR EHLIX H MIS5. MIS3. MISL B ¥ & AR i KA IR I G, A AR A
O T A A R sk s, AT A BRI R MISS i B B2 IR N F A1
VETHTES BAY MIS3 F1 MISL B B35/, 2 BH [ 06 B thE DASR ) gV v o b [X [X 35 PR A 3 3T



e (BB, 2015; 5KEEK&E, 2021), SEUFRMER Eia b7 b, X 5K
“AMHIX (BRSPS, 2013). ILARTEHLIX (FhoR¥ESE, 2015) %M BOAE DURE Rl 5 —
L
5.3 R E 5 &R B

VYLLK, SZUKIARI VK EATE RIS, AxERSARA S 3 5 2o P i ok A2k, A
FELE B UK ITE i b T, AE VKT BRI T . T ARRARTE . MG s s A AR A b 5 %
FhERIZEAE F 5 A [ DXV S P e it 7y s o 0 40 T 4% Ak A — 25 (Lambeck K et al., 2005),
B &R 2 TR SRR EEAEARRNES (E2%, 2011; Z5FZES, 2017).
BT NAEEEFE AL E R 2 7 6 TEAWGRE (FRZESE, 2012), FFH A AL RRE T AT 75 & FE T Bl
WU I A B (E2255, 2011 FilgIESE, 2011), AR SCIE X e i v R T 70 X P Bl
FLRNG AT BT LR 7, #a7n 1 M sE gt DURIL 2 J 7 =il /EM, JFT MIS5. MIS3
1T MISL B Bt i i A B A A0 256 22 o MISS i B 4 TR ~F T i 5 ¥ B 26 -40 ~O0m, 7] — I
S T M DU AR SR BE R T~ 11m, T FE X ANAE NHG14 FL K BB 4m iR )=,
NHG16 FLA WL WA S (12 Z DU AR, S P 5 mT 6 A2 5 S thE L VA5 1) (R e R A 22
PEUTREIZ S, TR X SR U “ AR 7 (RS, 2015),  [A]I 2% B TR o0 2 AE
NHG14 LI . IRIALER 3 B2 HBR K P 2, tH 5% Hhdh D2 ok s T (1) 38252
W H AP IR H . 2= [E Pattaya ¥ BT L. JB AT R Moc Hoa MR 255 . 524 id
EHNEE, HRTHTACR E E EAMF . #E Cabioch Z8Arily, TH RS K FVE R P 7
MIS3 =TI 3, WP A T I A F T LA -30~-60m (Gabioch G et al., 2001), HA
Boso 2 & MIS3 [ B 13511 = & /& -22~-34m (Kuwabara T et al., 1999), Tfi#ff 7t X 44t
— RS 1% A e B O AR R £ -30~-45m, X 5 EE L X 4R MISS
SPHIFE-35~-60m 2 [a) A3k e — 3 (Liu Jetal., 2009; ML 4%:, 2012). vKjgil, Af%
ISR RIRH, AUt R DR 2 8 2 W e i = /i 32 (E5:%%, 2007),
MISL VISRIF A X 5 —#2 JZ RE SR R4 9.3Ka BP 24, JEEZ1N 15m, #7517 H 9.3Ka BP
PR F-1H_FFH29 15m, 5[ — K k-2 HH Y (BintanjaR etal., 2005). )ik
R FTIC B AR LG R I T 25 I I T AR (e 34 5 AR TH AR LR — 20, sl B e 4
BRI THI I B30 R PN T B v v e X6 55 D 2 b J2 i 8 R A 58 V5 A 52 131 Th AR A 1) %
il

6 4t

(1) 3830 s G b R B LA 5 PR A A AR T A e Fe 68 B, 45 & I AR RRLE 43
BT, HE7R T A 5 DX B ST TS D = A T B R & B 3, mh A DA A I AN = A I JiR
RERE, WA M -mg M B, ARt o = MNP R -z P R R E
W R, W2 I BATE ST i I A B AL A ORR A5G AR By o SRR A 3, fE SRl
RS FLH DR AT LR ANISIAE S 32, 38 A I XU AR R B LAGRT 1 JB&i ] 3R & o

(2) HMEEIUZ LR, SR X LA T 7 =R ISE), AR IG5
M B LRI IR A 2 RO R 2 TR AR = AR AR B 22 e R iR fE 5
VRIS T X A N AR O, RN RIVEAR A B i e B D ) B A, AR A B R P RE
O IR\ T I DUk Ve 87 A% 3, DR O ARIRTE NHG14 FLFIT, Tk N4t
PUGHIETEIRTS, Z S PEUT s s A &

(3) k¥ Z ANEFLUTRRH 2 IR 45 5, 45 G il i 7 H X i 28 DO 42 DRI =AM
1= ZFRHE S 2R AT H, AR E B R 515 MISS. MIS3 Al MISL BB &
WA RUFIORT R G R, BT F0IX & I i AR (e 35 5 ki T AR e 2 — 20, R
JE VS DX G 2 DU 40 1 2 R RN R BRI A2 B TR AR A 42 ] . T 721X MISS [ B =)



AR K B R, WIS S PSRRI AR TR E A O, IF A8 e URIFIR R Bl L.
BOAf: I0H AU AEE A AR R SR T RE B SR TSR I 10T s A e
BOLs iR 2 TONA SRRt ARAT Y 7355 AR — IR R i i R i e
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