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Fig.1 Transverse sections of the younger cheniers, illustrating the externalmorphology

and relationship with the surrounding mud deposits on the coast of Bohai Bay
1I-MERTFTRBERF; 2—N7R; 3—RERRKELRER,; .- BH-AERRAE,; s—EFRBEAR;
6— AJER,; MHWST—EH KR EL
1—Mud deposits underlying the cheniers; 2-—cheniers; 3—unsorted overwash deposit behind the chenier; 4—Ilagoon

-swamp mud deposits; 5—tidal mud deposits; 6—artificial accumulation; MHWST—mean high water spring tide
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BEZXASRESQSOME 6.7, BEHESF (19800 WA 2,25 (1981 KA 5.6 fl Wang
Ying $(198NME 4, TAXEHEHANEREBE " ERBRITRZ L], THREBZBKX
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FRERNGEEKEWMADREFFRY R EREREQES T B, XBHERKBER
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Fig. 2 Section showing accumulation of mud deposits through A B®mAE REK
the area behind the chenier I -1 and over the aft-part Bithynia sp. . Gyraulus

of the chenier in Papadi, Shanggulin sp.. 41 BEEREEM
1—KE KECERABRRE; 2—1-18ME%: 3— KB RAREVNR, g®T e
a ME&EFREEA S

MFERZL; +-1—KBERFEIHR, FHANEHFR; 42— KBREGRENR, 8% ] _
ERAEBER, 1 A4 BERETRARZ L, s—REMELE,C—vygEs Bihyna sp.. Gyraulus

# (cal BP) sp. ;4-2 B, FHE R
1—Gray, grayish-blue marine mud; 2—the aft-part of the chenier I-1; 3—grayish- BEY Bithynia sp Gy—

with marine shell fragments; 4-2—grayish-brown mud, with scattered terrigenous gastro- raulus sp. . "1 1 K 1-2 3%
pod shells. laterally, both the beds 4-1 and 4-2 overlap on the aft-part of the chenier; 5— IR IFH B € BRIFRITIRY K

plough layer; 4C—average calibration ages (cal B P) THREE kBB

KESBEREMm

dark, dark mud, overlapping on the aft-part of the chenier; 4-1—grayish-brown mud,
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COX AR 0 7K A R DL 78 38 ) 808 #2036 ) g A IR 58 (RO R B 1) . BEBAZE A X KA RS Rl P, T -
15 1-2REBFEFIMEL ARBERZEKERN. REEMAYHIER, RERS 5EHEK
RAREKIL., IRBER BEMXREMC EBNWH(E 1.2 XK DY BT IR R IRE K
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Table 1 '“C ages obtained during the recent years in Shanggulin and Houtangpu sites
TRE BENEHE BEER | B EFB MARINES) | B IEEH INTCALIS) | FHEEEH
FS K Ry
He (a BP) (a BP) (cal BP) (cal BP) (cal BP)
|t 3 2602 2932, 2908, 2890 °
1 |98Y075 Umbonium sp. |2410+140|2827+146 2755
(I-1) (2738~2338) (3149~2768)
UtC- |[E&# Mactra 1695 2110
2 2125440 1900
7037 |(1-1)| veneriformis? B (1736~1636) (2141~2011)
| M 2102 2422, 2413, 2366
3 | 98Y077 M. veneriformis| 2089470 | 2467481 2250
(1-1) (2195~1989) (2712~2346)
[EEH BERRE I 1708
4 |98Y076 1827480 | 1795490 1708
(I-1) Bt (1823~1572)
UtC- |E##| Arcasp. » M. 1369 1804, 1760
5 1850+ 35 1585
7038 |(I-2)| Veneriformis? (1406~1328) (1824~1717)
UtC- [k K| Umbonium sp. 1948 2350
6 23504100 2150
2240 [(1-2)| Terebridae? (2081~1838) (2470~2215)
UtC- Umbonium sp. 458 720
7 IS 820490 590
2237 Terebridae? (509~353) (790~665)
633, 580, 564
8 | 98Y074 |E B8R ®B 6221490 | 638499 592
(667~537)
UtC- 296
9 =Y ®E 260490 296
2236 (434~0)

2

7.

s RTFUCHEBEREBENRMAFE, £E45 5 X %R (Wang Hong, 1994; Wang Hong et al. , 1997); & E
CALIB3. 0. 3c(Stuiver et al. , 1994),

25t

&l 3 &2 K& Eijkelkamp BB BB ATEREEBONZRAREWRE
RERP M EEERE. HilE#HRmT .
(A) ey # M T-132(B3a §E

HERLTE,

6. WBREIR. TASATHWHEWS LEWOBALATRERLS . EWHRNERS W EH TR
B.ab5BNEEZHRBEHRK . MARERERR, RZ DB EK Gyraulus /NME T BIEH UL
AR MEHOOBREERL  RERPARRARMOBRANEAEEEEWIER. HHEN

H SHA7,

RE—RRBRERE AR ARKLEE, SFENEHNREGERERRA). AN H,HEREH

—RBRE,H B, EXTENEYRE . NEAEH Solen B “C FHBIEFER 1708 cal BP(EE

98Y076) .

4. MFEBER, TE X Arca.Mactra.Cyclina, Anomia . B W \Rapana . Umbonium . Terebridae % , WKL — K

@ Eijkelkamp WM& THE. NPS-FREHE: 10 ML BHBR>S m; KEEEHHE: 6 M ALRTHR 23.5m;
BEEFHE. 25 ML &H#HR>100 m,
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WRER, NETBERABRESENERAEG W Mactra B5,“C SE 3£ IE 4 #:1900 cal B P(# S UtC-
7037),2250 cal BP(# 5 98Y077), ARRFHWEE,LREE M 5~10cm, FEEWNZEHB Y
BEf,

3. MIBEK L . AFERIGFNAKTHE . EEARADREN T BAR.

2. NEHRBR ABIELRL, SLEBRERR., REEFEH . REFSFW Unbonium F Terebridae,C
PR IESE# ;2755 cal B P(BES 98Y075). ZERERRRREE.

1. MR —KE—#EBRBRRVIBPAT,UKEEREANE). TBRFERTAXINKEXREH . HRE
UEMPHEANBSRMNESABRERIR. MH-LB I1~2m AEXENEEBRELD,BH
HHXNEAE AR 2~3cm, HEHRERNERE . RGBT 20~40 cm ) FHEEH W KT
W g 45 (B 2), 8 ArcasMactra Meretriz (— PN BB FTHE 6 cm), Anomia F 8% I6 D1 M Ra-
pana HEAR., WFEEHFEHDER L. FHEHE SHA7,

®B) LHAREREI2R@E3ID D

8. MY MEHBELHEZER,

7. AARLE, PHARER, A EREYBRRNAE AN ERELRAT 0OERZE).

6. KE—RBERRNE, ZEE . FARENEARREUNAEEYE,.LENEYRAL(EENEZE
K ARFER FREF - REMEENER —FHEECHARDEF, E1~3em, AERENNTRFR
% Bithynia R (7M. Wi BB E SHAL.2.3.4.

5. BBANAZRE, K EFRARAGEMESNERE. F2~3EBRAINBEME LB, CEBELE,. RKE
&,

4. BJ/NF LENERE AHEER,ZAHE. RABFHANSANEE BABRMNBESUA RN Z
HNENBEERLE. NWFEL Arca.Mactra ¥R %,

3. NIEEB, KE—KBG, FHRENEE, BALBIRL . Unbonium 1 Terebridae THRMNUCE Y E
% :2150 cal B P(BE UtC-2240),

2. RKE—ERCERB—RBARRUBASESNEZABHNEE—QXENWER, K ERA . BELEEHEX
£ 30 cm;

1. R—RKB—RECREIH. IR-LEFAXENEEEN(—HER I~ 2cn, THY N EHAERH
BB —FERI~4Am, THYIANTZHAB.BNAD. BAKXKENR, FEN Arca.Mactra, Anomia,
Rapana Umbonium %, RAMBEFR T, LR S KB, ZETRHPY Arca,Mactra TTHMC FH
BIEAER 1585 cal BP (5 UtC-7038),

© REEIRM@E3c W

7. EE,E0HE 4,

6. PHM, MEHBANERNABNE, SEE, FBENKHRE X 2cm) BR.EFRTRER
(10cm), FHBWEHEGEFHFRER) AN ZT—ROE L. BEERKE—JBE.

. IZABERENHER QAR SR.INARABEANEANERGREINER, BAWER , BEKARR
W, BEEREB—KBE., LANZTHBERYEEAMOUHRBANKFLEA. ZRERW
Umbonium 1 Terebridae Fy*C S 8% IEF# :590 cal B P(R 5 UtC-2237),

4 REHB N ENERSIB. REAHENAHANER XFEMNREBERRINTRMAMS, K
B-Re MERAARTHIERARE,

3. ERMUEHBIB,FTHERK 2 om, &K Umbonium Fl Terebridae . STREHEIH HE
AR,

2. REBEBR,.ARKLAEEE, SFENEBHIEZRA UERIHNBHEREEER6cm) . BTEH
FHEYA 1 om W5EEK Neverita RBE  Arca I F .

1. AR ATFEREENBADXESRRAENELR , K6, 3ZEWEBMHNERA . LEE 10~30
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Fig. 3 Composite stratigraphic columns, showing the younger cheniers on the west coast of Bohai Bay
(@—LEHKRI-1E; ODO—LEFEKRI-2E; O—FERIRAU~8EHHRRAED
(a)—Chenier I -1, Shanggulin; (b)—chenier I -2, Shanggulin; (¢)—chenier I ,
Houtangpu (see text for interpretation of beds 1~8)

SESTNERNTEANERS TEIERGAI=ZHT,
2.1 EHMMTH

TEUNZRNES-TH  EXHEHRENEY I ELZ, BB EERE, BNTE
FERBEHBEMHR. NEBEAF—B/DT lom, REMIBZEX BELENTHNBRETHNE
228 Umbonium sp. Fl Terebridae, HRF RIFHNZE R XA E, KB °C FHETEH&E
¥ +1% PDB (Wang Hong, 1994; Wang Hong et al. , 1997) , BB AN ERE BB ERWE
XTI 98Y075, EDUMBHENBEESURERB I IHNER(RLEERZEXRERE
KOWER  BEEVTREFFEXRBERARNENAREEME . A ZRAERAR. 4%
MRELHEERE 1~2cm) (B 3 Wa.bERED . BUBE . ERELZ. BEREHAANESE
HMBYREA,. HEY 20 cm,

ERHEE N, EESTRUEREM I REXR (Reading et al. , 1996), 7ER M F &
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i ot BNARMHARESTRERREER, W
i : i J& % JE AR W A 7E # th it 7B (Wang Hong, 1994)
vk (B 5.6). RIRH e RAEM G2 2L Tk
" N ERBEFBMRIE . RERHA, % 2B

_ O T KBE. B,

£j R HLA 2.2 Wi

m oo o ST AR RE 1 50 R B A, 5 X2 Ar
; 1/ = ca\ Mactra. Cyclina. Anomia. Meretriz  Corbula
® E Z W EEBIWA Rapana.Umbonium . Terebri-
2- O FFFTTRHCS dae %[5 B XK T4, UL KB T1BORLEE . HLBERG
IR HE, R VATE B, R A4 B 1 ¥ 20 1) Rl 1 4
T [ e cal B TR A B A A AR R TSR N 2
1- L FHSMANZEE. LEART-1REKREAR
B4 BHEERIBRRYENT FO; 12 RURBERKBHA;EEE 1 #F
Fig. 4 Section showing the eolian dune WRKER . EBRA,ULER, BEE 1 1P
deposits forming the upper part of the BERAKMEALA I 0Ocm W ZERAHMET
Chenier I in Houtangpu NE®h BEP, PHBEEENEXRANK

A—EREA B LERI-1IMI-2RA-LREERE,F-BRRILT-HSHERENE
HERAMEEEHRNBLGHEERLEYD. A2 I BT HE LT RE. . WM. H
BMNEREHEEENRNEAERNTRELS, & 20~30cm, RPFPETRHMEZENBH
B R o B Ao, B TR HEA SRS » TR R R S AR AR, X R AR H R 4R T IR 2 B3 L R
W, AANRE. ETREERAE — W B REEME 3), 78 15 i — W) W 5 F h# ft (Wang
Hong, 1994) (A 2),
2.3 kI

ELRBIEY MR, MEN LEEEAFTE 1 C2EE T E, IRRILEFEENENBTX
—XR(@3b). T RMELARE, ABHERHERN EHENREY B, 05 B2 N 5TEE 1,
O, ABYILFERRERNN TR . RERZRNWEREL KR, IBEETH. RAOW
REFFEFENBRABZERSNY 1 mm REBENERE (URZEREBEHLEREEXE K
HE), FREFEHANETEFDEBNEHRNEE S FEHTERZEREZE len WEE
% Terebridae il Nassarius sp. AR ELZE . X FIREP-T A 3P, R TR E R Hibs , 8
B D05 B A BT B IR B4R RUR DT AR B 25 vk oy 8 3 30 BT o i, KURR DL JB B S 1
RE. TEERERKBE, BAFHNRREHE, AESEERL 1~3 mm WRE, Al B H RN
FEIARED, ERHEREAWEINE L, TREFT R ITF K @[S 2R, B A% 5°
~30%MEFTREMNMWEERKNHBA L RAXFTFREVEZER.EFTEERRERE

O HAYMEKBAEALED. HRFAERFVEATRIEF L EHEL . 2LEBRLNRBRERFRAEEH B
7, KA #,1999.8.8,
® BONZRAKR—-MHPFEEASORAENHEARES 1 m(B % ,1980; Wang Hong,1994),
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SERE,FEREMNAMARSMW (EAERE I R) (Wang Hong, 1994),

3 RESIHE MEVST

EFHBBEENEROER, LY ———
PORBA N R RE. KBRS RE, Y& —_—
FAATEHEEERAEBN, ZBEYHEL,
B B 9R A B IR (EOIR D 15 FH K B0 A R %
¥ R DU 5 B HL R B M VR Y vb 55 3 Sl 3
RFREERHRL, ERBRNRERRE
TR TR (EH,1964; % % %,1980;
BEZE, 1908 KM HMEH RIS,
1985; MEFE%,1986), AX|E KT
PR~ RE-RRY EE KA T
BBE(ES. THRRFERENTRNS
BAEKRILRERE, ABEBRX — 2K
A,
3.1 MBHE KT

W B T R AR R LR IR B B AT Y
BMMGER, BRMNER-TH, AN
BREEKXKTERWBRERRETED
A, F2 VR R R A4 O 3 4 R U FF B o B
FERRERARESHEY. TRRRRS
TREEZEEA RN KRB, &
% %€ 75 B i L E & 3 (Reading ot al. , 5 WEBHREERNERNERELE
1996) . HT A2 2 Uy SRATRY T 07 5 WM U on the west coast of Bohai Bay
BRMERRKEMELERRTE, | gresnaTensanemns, .—KBnkknmns
1985) KB AABBRK, MZWEEE,H AcERSAREATFAES; S—BRIKFK T DI
HR RS- TN B SRR, = TR SREARES, SRARKERMEN, B RE

B R R RRY E

BERNBERVBGBEE-FRHNER, ) 1—Marine mud, accumulating in the intertidal and subtidal zones;
REUNBYEINHEEULES P EMNIB)E 2—molluscan biota restrained from its climax by wave/tide currents
UEREERAES REUMNL 7w o i s =iy - oo o
B.AMEREWREY.ENERNIE ’ o
B B, DU B A4 5 B % 5 U B 1 R i O B E
AR #47 K (Wang Hong, 1994), REEERLAFMERERR(— I HHENERE. N
5 5% B0 3 B B 3 J AR A BR U L BT RO D G BR , 75 U A 4T 48 R R R - TR
AREMBRIRYEED. RUED-THRABPFAREAETERRLE NP 5E . ER
SRAKFENRY. REMERAENENATEENERKTHRAENRFLERE. ERED
AR LA EMRBNBRERY, BRKREE - ENMRESE . EEHNREFETEOD.
PERE, RAESH-THRERBDOEBETAT - HABER — M AKE R4 . BNV RE7E 3 8 4

Fig.5 Multi-phase origins of the younger cheniers

stratibfied beach ridge and windblown dune at the upper part
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TH—HTFTHF LB BFZ . NRRHOVENEFEERTERHEAHERTHARZ L, JEH-T
ERUTER N R 5 30 BB OIR B 72 4 o DA G 0 o AL R T AR 5 4 A L 3R 0 A 4 B B R R A Y /N B
KT RBRERBH,

3.2 PH:BRE-TRE

BEE I BRE R4k, B MR & IR X, B2 BB L (ERAEE)
BEBEKEWERES. BEBME -MNSREKEZURNKBLLGEEER,HERKRL, T
REMNEESFR., BRAMEREE DR, K370 B R, BRI TR RE
B THAERNZRE)., 1-2RMIREARBATRBNE R B, EZZXREHR,
HEEWNAKEREEEANSAEMHREL. F—n8, 7EREE R AR KR Z 0, R N5
WK . XREERES-EHER. NERERE (R LG 3wk — 0S8R 5 5% 6 ks
EE,ZWKERNRERARBE TN RRENEEZZ L. XCNAREFMENRDEFHIED
MPELZ(E 1.2, X1 REXERXRLFRER), X—FLUH  FENZTREREH—BAMHY
KAt L3R5 ARG KE WGBS,

o AT, RS I EREAN
N7k z LR A RHE . MR SRR W R IR 5
KEB>RBRAERERIIRYFTHE,
BRAEEVFHEEA., XA, BERRE
AL RIERR,
—BEEABNERRE( XHER
IRAN chenier) B —F R HE £&H T B
Bh 3. 75 B HY cheniers #% 3 B Bt & B
BT - A% H AL w0 RD 3, BE B R W AR
o MBNTESENERARTAKRERYS O K B B R B S (Avgustinus,
" Fig.6 A model, illustrating facies evolution and base 1978, 1980); 2 VG & ¥ Florida Ml Alaba-
morphology of the younger cheniers and relationship with ™Ma MR IR T RS 4 km &K T A B
the underlying mud on the west coast of Bohai Bay 38 @l gk - Bb 3 15 B 89 £ 35 (Taylor et al. ,
I—REBARANR; - HREBARATS; s—ARRUE 1996) I BRIFDI HEENED . HES
1—Grayish marine mud; 2—yellowish-brown marine mud; 3—the ¥ I8 i J7 [6] B 5 3 JU £ 4% R4 55 B9 . SRR
front foot of the cheniers: subaqueous bar; 4—the middle part of the RT3k 2E AW EZ K IR . 5L/ K 2k
chenier . barrier island—~beach ridge; S—lagoonal mud; 6—the UPPEr 4 g oo A e B ok 4 iy S
mERRKES#HE, REFEKTHH"5
BB R, RO R RSE, R b m#HE 2 (6 7 5D A Boin 8 (B2 25 ZE R 1),
FRBEHAARE N, HEKE(E 5.6 EENN, AENEBRFILHW IR —HER
MEESZATEFEXRBALELER, URERTMEFTNEL TR . Taylor & A (1996) 7S
RERBERHAAHFESEESHENEYN, MRARFREENMITN BB EHWERE R, W
MM ERNF R AR L2ER, XRIFESREREFRENBLENERR.
3.3 EH:MEIE
STRFHMELENNREAR, IRWEBEEFIRNRY L HEE T RTEK M R

part of the chenier: sand dune and intercalated soil horizons
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MBAENMRAEFRE, RABTRARAXN(BERL . FER ., KI#E ] £RN#
T ERERE, 40 08 Mm% — AR XAE AT w7 mg s gok Bk REsEEE
K B 4T « DU B BT 4 Xy DA T R 4 8 3 8 3R (W R K388 22 i8] B9 98 T 1 i) (Carter, 1988) . FF
SEH KR, TEEARBEN Y (Carter, 1988) . EEHNERRETERNRY E, B
FREFPLHFHRNZBX M EBRNYESZHRKEERZT NI . 4 4000 cal BP A5,
W& 7k %7 B % (Wang Hong et al. ,1995)Q, R A{E IR W BB . BFEFRNZRH EREZTAIR
By,

3.4 HEMEE -SHESRSNIENE—%

AT (AR 2%, 1981 5 K ¥ 3 H 3 R B 52 Br 45, 1985) & 22 % B0 BF 73 39 2% O 38 0 JRE AR 16 3 1
. BEANPANKBEEGBREXRGRL RHAMERMMER (E/,1964; 8 EZH,
1981 ; R ¥k v FE b SR B 55 B 45, 1985) . 838 W48 il T /0 & IR AR 5 S5 T8 B T 18 51 G a1 7 w7 38
ZHETW L RAEE-T GRS TRIE BT UL R 5205 T 4k 1 ik 8 fk , b B e B BE % 10
MBI mERROEBA, TSR ERETTHAMAFN#ET . RNEEHRORMBER. BKRE
N BT R B R AR (R T RAESE, NERER TR . AMIR GBS (L ER
RIEAO AR ? A — A6 (] & B, BP B | B3R A — . 2 i i F T R T8 2 B3R B S HB
~FER, B EEAEL, MAZREKSE EHROKI-THMITHITH B BB, AHITE 545
HESREMR—K. X—FE, ARANBEFTP T ETHFREITREARORE-TH
HIHB B, ERAUB TR, RAREKTHE.,

4 i

SLR BEETRERNTRNERET 3T FENE,
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The Younger Cheniers (Shell Banks) on the West Coast of the Bohai
Bay: Morphology, Structure and Polygenetic Processes

Wang Hong Li Jianfen Zhang Yufa Zhang Jingi Li Fenglin
Tianjin Institue of Geology and Mineral Resources, Bureau of Geological Survey of China, .300170,
Abstract

The transverse section of the younger cheniers (shell banks) on the west coast of Bohai Bay
shows a convex morphology with its base tilting seawards. It consists of three parts: the basal-
lower part, the middle part and the upper part. The basal-lower part, i. e. the buried front foot,
is composed of water-laid shelly fragments mixed and/or weakly interbedded with mud. This is
firstly piled up on the lower portion of the intertidal zone to the upper portion of the subtidal zone
to form a subaqueous shelly shoals/bars/mounds. The middle part is barrier island and lagoon,
including intertidal flat and middle and/or lower marsh environments, exists behind it. Occasion-
ally, if mud accumulation occurring in the lagoonal area is quick enough, then the barrier island
will be transformed into beach ridge. The upper part is windblown shelly dune, consisting of fine

shelly fragments with several soil horizons. The subaqueous bars—barrier island—>beach ridge—>
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windblown dune indicate that the younger cheniers experience polygenetic processes, which are a

major factor of the coastal plain development.

Key words: subaqueous bar; barrier-island system; cheniers; polygenetic processes; the
West Coast of Bohai Bay
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