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Abstract: This paper is the result of coastal geological survey engineering.

[Objective] More and more high resolution paleoclimatic records confirm that a number of subcentennial climate abrupt change
events were exit in the Holocene. Such abrupt climate change events had a very close relationship with the social and economic
development of human. 4.2 ka BP event are recorded in Asia, North America, the Mediterranean, Southern Europe and other places
which indicated that this event were global in extent. However, the record of this evnent has not been adequently substantiated in the
coastal zone, especially in northern China muddy coastal zones. [Methods] This paper focuses on three buried oyster reefs and their
overlying mud layers located 1—-6 km apart on the northwest coast of Bohai Bay, namely Lingtou, Zengkouhe and the sourthern part
of Biaokou. Through diatom analysis (83 samples), AMS '“C dating (32 data) and sedimentological research, the environmental
information recorded by the reefs and overlying mud layers was reconstructed, and the possible imprints of the ‘4.2 ka BP event’ in
the coastal zone were discussed. [Results] The study area experienced a transgression—regression environment evolution from upper
tidal salt marsh to intertidal zone in the Early Holocene—subtidal zone to lower and middle part of intertidal zone to middle and
upper part of intertidal zone in the Mid—Holocene—salt marsh lowlands in the Late Holocene. At about 7 ka cal BP ago, three reefs
appeared one after another, and as the reefs build up, the influence of the seawater become weakened. At about 5—4.3 ka cal BP, the
three reefs entered the lower and middle part of the intertidal zone, the climate became colder and lead the three reefs be buried at the
same time of 4.2—4 ka cal BP and covered by the overlying mud immediately. [Conclusions] A climate fluctuation process occurred
during 5—4 ka cal BP in the study area. The climate became colder during 5—4.3 ka cal BP, and gradually warmed after 4.3 ka cal BP.
The turning point of the climate change occurred at about 4.3 ka cal BP. We speculate that this climate fluctuation was probably a

response to the ‘4.2 ka BP event’ in the north muddy coast of China.

Key words: Bohai Bay; oyster reef; diatom analysis; paleo—environment reconstruction; 4.2 ka BP event; coastal geological survey
engineering

Highlights: The paleo—environmental and paleo—climatic changes in Bohai Bay before and after 4.2 ka BP were inverted. The
record of the climate cooling process of the ‘4.2 ka BP event’ named globally on the west coast of Bohai Bay was confirmed.
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Fig.1 Location map of south Biaokou, Lingtou and Zengkouhe oyster reefs
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43 AR R R AR ZK6 ., ZK23 ., ZK13 Fil
ZK33 EhfL AR UR)Z R E 8 AN DL SE ke T
AMS “C AERRIE . M ZK23 FLAER 3 F R IR T
JEHRAE 54 AFES, BUREMRIEE 10 em, FHFREBET.

SEATEWS S AN T 2 AR B & R AEAR
27 (7 & SCAE, 2016) Al AL 86 55040 (75 75 3¢, 2010b,
2013®), A SCHE— A TF IR T M2 0 e M U BB i
FAF5E (5 1),
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AHXT 5 # i B DL 52, 78 Beta SCI0 28 L AMS (i
RS ) I AT C DIAE . I (E LA 5568 -3 1
THE, BIrA b it SR 44 5 67 C (EF 74018
BN A IE SR AR S o FEBUH AR I8 1) SE Al AR

Marinel3 T3 Lo HEAT 1 60455 TR 7 A7 2 50007
NI RGEME o WV I AT PR RS IE A A2 (—178+50)
a(CALIB, Connected to marine database) (Southon et
al., 2002) (% 1),

% O P ERREAR ZK23 FLEESE A HTRE T 7E B SRR
T8 v ) b S5 8 A S VR b B PR LR &
¥ FEH FLJ7 A0 3 (Richard and Battarbee, 1986), i
FEARUC N : 30% SUEAIK EBRA LT 10% #hIR £ Bk
F5IR . HCEh 2.38 [ ZnBr, B IEFEFIUC, ISR
W A, Wil A IS, 7E 400 £5 SRR T 4EE @R
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Table 1 AMS '"“C dating results of south Biaokou, Lingtou and Zengkouhe oyster reefs

HITH REEgS WAE/m TR TR ERY/BP  CI IE4E#% (20)/cal BP #VE
Beta-525540  3.05 ST RS 3890430 4104 (4286~3918)
Beta-525539  7.58 N e 5580+30 6178 (6285~6005) ZK23
Beta-525537  7.70 ENNESEAE 745030 8085 (8213~7949)
O Beta-525538  8.51 S T R 747030 8104 (8252~7969) ZK13
MR Beta-525543 2.7 e IR AT 3850430 4046 (4224~3875)
Beta-525544 8.5 i v R 6660+30 7356 (7461~7244) ZK6
Beta-525541 3.7 FiH 3850+30 4046 (4224~3875)
Beta-525542 8.5 SUPTH 7370+30 8007 (8153~7899) ZK33
2000Y109 3.2~3.3 FEABEY Trapezium liratum%, LA 3916+108 4142 (4471~3820)
el 2000Y108  3.3~3.7 3980430 4336 (4651~3998)
_ BA 110339  3.1~3.3 4LWiCrassotrea gigas¥ i RAAR ALK Z, 3980430 4234 (4404~4069)
BA 110338 3.4~3.7 SR AT A 4090+35 4378 (4550~4195)
BA 110337 4.2~4.5 4055+30 4331 (4494~4154)
BA 110317 2.8 3965430 4212 (4399~4047)
BA 110318 3.0 407030 4350 (4511~4172)
BA 110319 3.1 4245430 4595 (4780~4430)
BA 110320  3.15 4180425 4499 (4342~4697)
BA 110321 32 4215425 4550 (4402~4770)
BA 110322 3.25 4590+25 5031 (4858~5230)
BA 110323 3.3 4605+25 5057 (4874~5246) P63, 2016
BA 110325 3.4 4655+30 5129 (4946~5291)
. BA 110326  3.45 . 4835425 5370 (5251~5523)
BHAL pa0sa7 35 THHiCrassorea gigas P IURRBIVERIE, o) 00 1 5845 (5691~5985)
Tk A4 JEAE T A
BA 110328 3.8 5320460 5875 (6090~5682)
BA 110329 4.0 6250+35 6913 (6746~7099)
BA 110330 4.0 6185+35 6832 (6671~6985)
BA 110331 42 5885+40 6487 (6329~6640)
BA 110332 4.4 5850+35 6446 (6301~6598)
BA 110333 4.6 6220440 6875 (6704~7062)
BA 110334 4.8 6100450 6735 (6555~6915)
BA 110335 5.0 6425+40 7123 (6955~7260)
BA 110336 5.1 6290+40 6967 (7124~6796)
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Fig.2 Distribution diagram of the age in the south Biaokou oyster reef
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