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Abstract

The paper is a comprehensive discussion on the course of that the research cause of the formation
of the paleo-keteleeria forest about 7500 a.BP and the paleo-oyster belt of 25,000~15,000 a.BP ex-
ist in the tide belt of Shenhuwan Bay at the same time today, which led to the research of compac-
tion measure of littoral sediment and new knowledge are acquired of the writer for many years.
The author had studied the palaeo-climate and palaeo-sea-level change of the south-east coast of
China. The results show that the climate in 8000~7200 a.BP is cooler than that today and led to
that the keteleeria forests of growth in hills of 500 to 1200 m above sea level today can grow in the
area of lower sea level land of Shenhuwan Bay. The research of paleo-sea-level shows that the se-
diments of littoral facies have been almost continuous and the “eustatic” sea level was raised with
gradual advance since 45,000 a.BP. “Guangdong Zhongshan Shiqi related curve of ‘eustatic’ sea
level changes with gradual advance since 45,000 a.BP” has been built, which supposes that the
deposits of littoral facies are not compacted and the crust at the site has been stable since 45,000
a.BP that has been proved. The curve shows that the sea levels were roughly -8.2 m to -4.7 m for
21,000 a.BP to 15,000 a.BP. The research reveals that today landform of Shenhuwan Bay and along
the coast is created because three times great earthquakes occurred since 12,000 a.BP in the loca-
tion and the process was undergone of land changes to the sea of three times and the sea changes
to the land of two times in Shenghuwan Bay since 47,500 a.BP in samples of littoral facies deposits
and linked the curve and some methods of the research. The original ancient rivers occurred and
stopped up later and 4 earthquake-faulted-dammed lakes of Long Hu Lake, Qian Gang Lake et al
were formed due to two earthquakes occurring before and later in Holocene of Shenhuwan Bay.
The result of these researches presses the writer for the study of compaction measure of littoral
sediment of the Middle and Late Pleistocene. The paper discusses the cause, route, method and
process of the research, and new knowledge of sediment compaction. The result of the research
shows that the littoral deposits generally have poor permeability and drainage environment
within 40 m near the surface or since the middle and late Pleistocene. The compaction subsidence
of littoral deposits is not obvious. Therefore, when you conduct the study on the Paleo-Sea level,
coastal crustal movement and paleo-earthquake in littoral deposits, it is not necessary to take into
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account the impact of sediment compaction. The paper also shows that the sinking with the slow
and big extent of the modern Huanghe Delta is not the result of compaction subsidence but can be
caused by seismotectonics.
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A UREH L ERBRIREIA7500 afe AR b M2 kM A EE4-25,000~15,000 aff 57t bt
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#17000 aF1FE4>2400 aPi PR KT MBS AR K X ELHTF 5T 45 S AR T R BT T o i 30 DA Sk VR M AR UL
PELERT . 2XNBTEBEVRELHANER, SHAMRPWEREFARNBEE. FAERER
REAHTIRB KA, HR T 40 m AR EHE 55T B ORISR TC B R S2E R« 7EFVRIEA
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1. 5|

FLAE 1930 4 Athy [1] [2]7 Jede th B EAE A T BRESR AR Y FLBR AL R T BE oR FE R Fe 2R B, BN
Athy SEFE. G RIRET A A TE 10 2 0T FTR I 2 e I T AR 22 AT R /& LUX AR ) Athy & o L 4 di
S FUUTRR e 5210 /. 2001 4F Bahr et al. [3]iz F = lidi—— R, S0 ATEUE V2 LAAIE B 13 L1 |
BB RAERTRECR R, WA TRITRIE SR ARA ERFRE0E S, Rt R R4 .

B i e R SO T 51 (i R R I A, RERIR 2 58 UG 1) 2 TR R SEf 5t L
AR o R )Xo WG BE R e S AR B TR, B ¥ At R oK DA B TARR s SIS U R A5 T 2
IRZWF G VONE SN T URRARR, S80I Y0, WP b, wFes E i+ TR AR
A BEFERL SEIOEAER IR T A R IR R S, Brain et al. (2017) [41FIH Era AHX T 1) H
IR Z AV RS LER o P T S5 [ R AR M 2R S T vE 3 I AR T RSL R B30 LA PPN P B 1
ST AR W358 25 A PR RT 6 4 39t R VR OB s S5 R D R B G i o AR T [f (RSL) EE LRI 50 - Brain et al.
(2015) [S]3ERFH = TR AT 3 [ b~ 2 R4 A B0 AR (0 2 S A T 7 LA R Hi e S5 R 1) R i
B 22 AR S UTRIIRAE o (EABAT TSR, X — A TS RIS A A . Cahoon et al. (1995) [6]%f3&
] 2R o S8 ] SR R X R R AT T VA, ORISR AR A A F R SE, HiR F<10 m
BRI AN [ P 076 AN JR] ) S R TP . Tornqist (2008) [7] [8145%t 45 78 ph b = M N i R 0 5 1
—HE TR E S AR R, AN TG E = A N R T B i A TR RS2 5] . Teatini
et al. (2011) [8] [9]#iiE i 8 4 [](1992~2000 4F) FH TV i IKicHE 15 Hh 1 s R AL e ol = A IR FEAE 2%
LAR 30~40 m (4 TR gt (<15 mm/a) Ut WAy 4t oA e S g sl RO AR R e &
FEHE . Galvin (2001) [10]HRIE 1 7E S B PG T 5 T RV PR DO TRR R SEgEAT e U, 721 SR b BLAR
FNME RO B TR A R 2 b, AR R ST AR I 7 Jedrd (tide gages), IR
T T BT R S T Je RS T . Horton 11 Shennan (2009) [8] [1114w i 1 5% [ 43 3/ £ 4
Bt R TR BT T R A R o, A A TR B 68 5 v RO L PR DX 33T T T 2, T [T e R A
BARKMI L, DA B O B VAl SO Pl B B B T Be e IUAR e SRR FEAN I 3249 2@ kE . HH L Horton
F1 Shennan F|H T Lambeck K Fl1 Johnston P (1995)fi tH ) — AN 3 JeCHe~F- 1 R f i A 0K 1 - HbFe 25 7 A il
B8] [12], FHCUE T DXHPERT, 1710025 FR S 487 tHoAH S [ (RSL) Hdi k4 %€ . Higgins et al.
(2014) [8] [13]F H B L (FELR AR M) & BALIE T X (In SAR), LE Fo 0 [ ] A fr B 4 = A i 45 &
SEER BN, DUEEHIA)(A T 2007~2011 4E)F-H41i% 18 mmiyear. InSAR 4% FH T3 i T KA G5 10°
Km?) i ECH /K S B RATRUZ RS2 FYCRI S S, FRIE R i A =M HIAE A JC 2006~2010 4 HlH]
YT HIE 10~40 mm/year . iX S8 8 5 ARHE7E T /A I ARl H 17K ST 22 AR A TR 3 1) |l R SR R
(R UTAHDRPELT o 2 BH (7R SE) T AR Qi A 0 o YOHTEIRFE A b T SR FH A A2 O A Al 7890 38
Brain &4 H A [ 751 (2012) [8] [14]1A1EETH = A M(2013) [8] [15]1/IFEHE R TR INSAR FFELY ™ B #8 M 5258
PG EF(2011) [8] [16]1/) Ry, BN JE PE IV F Ui (2013) [8] [17], ZSMLLAIX J7 B 72 B #525% . (H)2 Brain
(2016)BHffdi e, FEXANCR PO EEE TR B (ES) FUt, HFARRAEER), TS AR5 I
I BL . HE A7 SRR 7T LU [8] -
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Brain T 2016 4= 9 ATEEE (CUMRAMFAMME) 1, FC it %, BUE HTURE S 0K s 1A 5T
VT T B R AR A AR A AR TN 7« ZSCKE, RGHIEE, S4EERERESFAEE, &
KA, gk, KR, 2%, SEVHEr, vK&, VRS, Bivics, B, B, WP, Sndn, vk
M, g, HE, WERHTSESRESANEFIRES FE LR 2R T IR RSN, BT 7T 5
BN o 3RS SCE TR S S R 2 77 VR F 21 2 1 - Brain YOI SR EE T 5 s
R AR AR, A B AR, T, KBRS TR tH T — S g PR AR . A
IR e 25 AU BT REXT T B R S5 K B AR SRAF O AR Ak % 5 2 AH I R 10 2 AR A A A LT
X WELWI I RESSRERTRE RN —NEZER, RS/ 7RI R,
SEMHE N, SR EAERNEFI E S HFHUON, 7R e X R R S R B RV RedE T R
RIS T f A BRI~ ThI e K BT e . YO TN AR B RS2 5 M YT AR AN EZ W TE. H
& Brain 8 H A PTRE S AN R A T BRI B B RS R0, AR EE R WO ESES] R R N iHE
A AN ST ER S, SRR, A A X3, R JE S, WS R f) 4Rp 2 () A0 55
it PRI, AR S5 T T A L AR Ak [8]

T B ST ERYT = M, BEIT = 90 e 2R B I 55 22 M T e G TR St 72 [18]-[24] » 5K SCHE, X114~ (1996)
BOEAIE L3, AN RIFEARTE B A LA [F] LR B2 A [F)— - J2 B o R P 3 sl AR s % AL B RS 2
PR, S A R [18] . 7 E2 0 (1988) 1 H MR TR M~ 35 FLIS R — 2 ok R th 42 144
AR SR [19] 0 35 8 ] 55 (1982) 15 58 BRYL = A Wk - B Ve 75 45 H ot B A ) R 5228 4330 0.436
(40~10.1 KaB.P), 0.381 (10~2.6 KaB.P), 0.115 (<2.49 KaB.P) [23]3:#& A Ve H FH TR T 7 AL g i /3
W R ML TR BRFIE[24] o R 555 (1989) il i ARLADL S B A 97 I SR AR I FR [25], VR4 R4 % T AR I
JESERSIETT A AR, $ tH — s S AR (R B A R R AR TRt e, it T P AR s Wl
JESERSIETT 1 [26]. A R i i Bl G H S5 FU LR RS AL RFAE[27].

25 ERTR, [ AN AT R SR SEAR BRSSO ST AT AE S AL RRS J1 B RR RN T BRI
P, KA T SRR ATBEE I AR R, AR S RE RIS /N R A REXE DA SR I 1) 8, A 5 7 3
W RRAEARL, SCIAR R B, — AR AL A BARRE 22, AR N — e AR RS, I
MEIRESE 8K, ZTERSLEMILB/KEESHE, HERIWEE 2?2 AriE. FoOvEA s EiE
P SRR o DU FE X — B AR (] E X DART R il o I AHIRIGTR LR FE s, sk
B K. mEHGQ013) 5 H, HhFR T s R R R A 2 B U (28], X —iAR LB G
FLRRE IR B S i 4T o BT 1 5 52 2V T 40 SRR A o (EO A A B BRI HS 2 S Ui B T A4 7 ANHETE .
FELEART A N IR . 78 LA SC50 i oK AR AE B AR PUARFLBR /N T R A i s, H R
KA N AR, Brain fEARASCE IR “s2hr b, BSE/EIF oI 2 i, JURRTEAR S B B A KR
ARPE TG WA BETTRR P VO (14 25 FEE AR PR B AR A A B s S8 B BR8] o & T At 4 BT
JESES G R EBUTARIIOR, RSB UTAR I R SE AR fi /N2 A ENE, BOAEA N B R AR . X—3F
W AFLE B 1) R A A AR o DORR AR 8 HFOX AR I — AN J AR ), — AN 30 ] 8 A A e de J 1 R i S
IR SRBEE . i XA R E A U R SE &, 20 S DTS SO T T T AL, iR AT,
W R FCIE BN IR, Db SR A X TS RE e AR UL (1 1), 314 Greensmith 11 Tucher (1986) [29] 8 £f
R THEDURR FE SARME I, IA A 224 LT F At 2 R s o A 26 G skt R M Py 524 487 1) i
TG ) R W A5 YRR s SIS 5 P R AR AR 2 B R BE R A

e W AR TE AR P I D R R TR 25 D 2o b B PR AR A, R AR R R VS MR o
AR A 5T Ty R AN R VS R, R ST YL oy M R R R AT A . R 2 B
WA SIS ) P AR URRE 7238 o s R o P IR AL, Mt R ey 2V, XA Tt s oy
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RS B B o ASCIEF N YRR SO TR, B, J5ik, MBS, AT SRS
BOH R LT TH 1A

2. MARFEBRGHRAE G ENT S H IR TR EM S EE TRRESSHAR

HE R M DX R R 22 TR, HSIS BEt, R B G AR DA G IR, TR E 2 2
Ay, BFUK, BT 54 XIS 2R R 7 2 E5 67 B 7 Ay v FE AR M o Dt i R e v B
IR Z Wt gt & il i B AL 5% 2 T Bob sURBGE A UURRRE v, 38 16T s S8 0 0% 50 B0+ ¥~ TR e A ke
A B 1 ECER[18] [19] [20] [23] [24], M—/NJ5TH T fififg 52 3 SRR FE[30] . 2B 35 15 2 4 SKifg B s I
FEH TR A, 7 S0 M AR R A AN R A B DU LD AT R I 0 A AR A A R I AN R AR AR R S AU AR
G5V AFAE )R, R R DA TR S T v e 30 LSk FR e g A T AR s S P R AT 0 S

1986 422 FEPUAT 1H 5 i e Jmy Attt o b [ S M SR G S R R e B B B e A 7 R (R EZR
Wi e B HIE AR KL 5 1R ) R IR AW —— DL R 2 AR U TR 501D (S 186-11-013)
(g A, EEX PR FRERWMA[3L], MR (1986)E KB 1 BE4> 7500 a /e 45 AR IR I
TE(N24°38', E118°39") DL ARl A2 v 2 K Fr B IS AR bR st 728 [31] [32] [33] [34] (1 1) H—HFRNE
FAHIE 1 m HHERE B L RN R, MY 5 N 2RI A & (Liquidambar L.), R T
PR, MC II4E NEE 4 8320 + 150 a [35] [36] [37]. KR Ah HoAth e e vh AR MR bk 70080 15 5 A0 T 7
ME=ANAX KA. BRI 65 ik ZRMAAE[34]-[39]. HFEE =ANX 2 BR 1 AL B AN 45 (1) 4K 5% (aBP)
A: X, 7620+ 130, 7550 + 120 [32] [33]; 7139 + 156, 6761 + 193 [40]; 8090 + 85, 7600 + 75, 7440 +
75 [39]; 7HALIX, 7380 +110, 7440+ 120 [35] [36] [37]; A F§IX, 7170+ 120, 6900 + 130 [35] [36] [37];
9420 + 160 [39]. 48 & IHAZ AR AR T2 B4R KAEAR @2V 1000~1200 m [ Rz 1l b, SARA ARk
500 m 7 A Ll . [F]— ALY, FEMIE T AR X S AR X R, AR A T 1986 A S IR I
KA WRZRIG R A, B8 K I i R th A [4 1] IR SSREAAR R 2 IE R — A, MsE ) A e i o
[41] [42] [43]. AR ZATWRTEAR RS WA, RHUR, BCIR, T2 RO i 4t is D Feigmes [43]. BN 245k
U6 2 S TR VS 5 P S8 4R (a.BP) 2 17,330 % 470, 17,480 + 490, 20,760 + 470, 15,790 + 410, 15,460
+ 420, 15,520 + 380, 17,230 + 410, 23,820 + 520, 24,110 + 530, 20,980 + 200, 25,800 + 2490 [33] [42] [43],
23,810 + 290 [44], 9355 + 199" [40]. FIEH I 13 M MAERS, HAERLTEL) 20,980~15,520 a.BP 2.
B E 8, o Al RE i e %k 61.5%. ] LABH L& HA IR 4 1 s 3 A4 K AR R 4> 21,000~15,000 a (Y
HIPY o A5 368 R AT 1 PR R AR 2 P S AT IR FE R R gk A=K . #E 4> 21,000~15,000 a 76 47 A&
Z AR A A SR 2 2 I\ R e BRI AR TN 2], DA 24 ()i~ 1] BG4 R AIK 130~150 m,
— L F AN SR [E 1) I H BRI IXA—100 m PAT S AIIHEF- T A OB AN B ) A & 1R A TR [45]
TR ) R T IR B A N fe B AME S IR tH T — RIVA S, AfFEHARI R . B8, IR
PSR R I A I A LA LIS £ 1) SRR [46] [47] [48] [49] [50], "EATIAE A KR YA IR W I 1t e
L fR i F ik 0355 + 109 a.BP HUALMFIIGE, AIAEIR BRI MRS, FUERL: 1) SHFLIR RIS A K AR bR AT th 1 i 0
& 20~30 cm BB, LA MR AT B S /N BERRAT[76]. BRAL, SRR A 14C W4 AEE 4> 10,670 + 280 a, HiHIFE4> 10,670
a AR A ORI R EL A R, R MIERIE[35] [36] [43]: 2) VATV R M 4E Py [ 25 T % I\ 1986 4R/ 2 8 264
] 608 545 FL[72]FLIK 10.5~12.2 m (#g4k—2.5~-4.2 m)EFhb i+, UL/b &1 &% B (Bidduiphia grandieri Schmidt), i F) A 3 .
ZJEFLIE 11.5~11.6 m (4K —3.5~—3.6 m)FE & 1C WI4E A 20,200 + 510 a, 5 A3 I A /K 36 U . 3 5 00 Y K a4 K
A44SR EALILIR 5.0~7.0 m MK B EAF: R ARG fOR A SERD, S REEEA K%, SR . FLIE 5.50~5.70m
(H51k 2.5~2.3 MK B SEMRE L, AVOKTEEGTTR, “C M4 11,480 £ 400 a.BP [72], IX/MERIN A LIy B4 Ik
Kt HRE S BRI R BERA T, B R 282 VR 5 SR A tH BRI KR T T VO TR B 4 S5 6 m [76] [78]), B
LE PRI TR 20 5 T AW YK o b A i Pl R U BRI, H 3502 SR 4> 11,480 + 400 @ TXAIRF ] 28432 Hl P-4
ANECHAERE RS 6 m DL, EIENES KR L 85~8.3 m. BE4 11,480 a KENALG T 26 4 KHEHRZ4-3 m, #EAE 241 608 &

LiZE R E L S 2N 11.5~11.3 m. SRR K LB IR EE — S5, Sibcw e ihiisg. cmEs
8000~7000 a PRI U1 Al P A= A 5 %ty BRbR, T DAZRYP IS5 9355 + 199 a MR ZE oK.
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Vi M ) BT L SR A A . 1992 4735 ] ] 55 B AL A AR VP VA T JE oy PR (55 ot B ot b v Sy 1]
K IRIAX 2, 2004 45 [F -+ B PSR HEAE R DS N E A2 2, 2000 4EI79 V5 i ol ARpk A %
SRR XA [ R E Sy [ R ORI 28 Bkt

PR RS SWN G| T 2 FRHRZ %5, BRS T 1 IR S 1 IR ok AR AR S 1 5 T bk
W HE S T IR R A, PRI R T [51]-[65]. W ITUR TR Y M5 A b 2R3 AR g 58 v 1B TRV T e 5

R FERU TS TR oy AR PR -5 6 B oy 2 Y [ i - R T 1) i Vg SR A7 ) 8 1 Rl R B, 28
FNWB AT il 2R B T 0 S St LUK R 7K B0 B i T T 5 B A B RE AR A 1 2 W6 Bt DASK 2R B A A
BRI R SEIZ8)? 1991 AR SR RAtkdE, HURBCG R R SR B H R A RS OFF
AR, W RTHE SRR RTEFL) (S 91161). FEIX/MFE MW 7 B F AR T 4R P VR I 43 A 7E ]
() S LB R m 24 10 m B BE T B s A RE 4> 45,700 a LSRR 491 NEIFAHDURRARE i 4-2 (TR
i 1996 R TE S BRI T ), WoR T A SRR SR RIS IR RE S D, SRR A, VI AHDURRE B
BEZ R, HEE4 21,000~15,000 a EHEAHRE S (A SIRTIEREM) 40 4. IR KEES W HASE 1
BBt P B S A DURRFE A AT AR BT R}, 2B AE 2 TR R SCFE AR H RS A AE SR B UK (FE 4
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Figure 1. Vestiges of submerged paleo-forest and ancient oyster belt of Epipleistocene, Layer, main structure,
and lakes are in west of graben, that are distributed in Shenhuwan Bay and along the coast [84]
L RFEBRGHRME GBI SH R, BEE. WRKM IR NHIAS HE(84]

2 5 B ok T RV R T R S5 T A N A AR R IX A R A AP IX (L < U AR IR VS M T AR AR AR AR X
rhe N RN [ [ 55 e [H B [1992] 166 5, — UL+ H AL H W BRI X B GR350 5 5 15 S5 oy ki ol 28 92

$ [l GRS T R L2 4L A TR SRR A T B e BRSSO R A T 44 % 14, ARREEVLIRP S E F R A I .
B ERUESCrE, E B [2004] 16 5, A A RITMIE E £ BHRAT, = 00 WU —H+JLH.
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Figure 2. The geological section of hores of the site of Zhuhai Geli Commerce Large Building in North of Fuhualou path of
Shigi of Zhongshan City, Guangdong Province. This section shows that the littoral facies sediments of the site have been
almost continuous since 45,000 aBP. The crust at the site has been stable since 45,000 a.BP, which has been proved, and lit-
toral facies deposit is not compacted is supposed. For the above reasons the “The related curve of ‘eustatic’ sea level changes
with gradual advance rising since 45,000 a.BP in Shigi of Zhongshan city, Guangdong province™ has been built [71] [99]*

B 2. I HPLAEEER ISR D@L A EAU LI BRI EE[71] [99]% HX$TL ZK1, ZK2 73R 38.7 m X
ERRNFBAEIEE N SHAR RS E R, &K, FEKEE. ZK1 FLIR 6.46~11.70 m, 24.0~32.40 m, ZK2
FLIR 7.95~10.10 m, #AEBCRM BT REE, LUERAREINA, EBETAREEWAR, BEETRXK
. BERFUHAFLE REPR TS HIRNR, SRERUKIEERE. 5 MAFLAIEERR, ZK1, ZK2 EBttht 5H s
LEEEE AR RS AR AR FHTAR, 84 21,000~15,000 a, ik ZK3, ZK4 $HFLRAUEEEIE, BEETR
284 45,000 a LIRIFAKEBRMRRBELSR . FRBRNZAXARE NS, #&E,ﬁlﬁﬁ,ﬂﬂﬂ_ E£3E, R\
SEERTARBREILT (I RPWLALEEES 45,000 £ EFAKEHELE FREIELEEL)

21,000~15,000 a) —100 m A T e fi -1~ T (14425 5 1993, 1995, 1996, 1996, 1996,) [66] [67] [68] [69] [70].
SEFTIC SR H BT Wi 5 0 AR B LI T s, TEAIL SR A AL A 8, 1992 AFAET AR il A I s
MR ACBRIGAS JT VR B Ik R TR, X RGALE AT TAFAIEE, BARAE, TEANRUA S A

SHORME: 1) )R Pl AN K 37 R 2 e AN AR S I R B (R ARVE R ). [ AR HE SR, 1993 4E; 2)
FHE SR BE A R S A B Bh IR WP IHARA, R TR S R OC R I (R 5 9116 1) BRI S i R R SR R i . AR, T
KEWBER, 1996 F4 H.
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4,

S e AVREAREA NN E , R ILFE4 45,000 a AKIEEHEAH TR R IE S [71] (141 2). 1237t ZK1 45 FLFLIK 38.5~38.6
m YR8 G DL YC M4y 45,120 + 910 aB.P (BhFLH M LB R4S 22 AN B B TR B B SR RE I
PRS2 AN EAENAE, BUE RIS R C MIAEH AR R LA H IXANERY) . H A5 BRI = i iy Hoffh X 3% 27
ANERFL, BERVL =AU 11 A5 PR AR TR AT B A AH P, IRTE T iR TR e AR i 5
Bt R I USRI TN, FUTHERDN, MR IIARE AN B (X 4 TR BRI R T B el LA %
PN K, 1210 SR RN SCRR[7 1) g 3B S0 SO R R H X AT, T ALk B O 2 Fis i e il
il 25 38 AN LTI THT 82 ANEEIEAR L S AH LU ). ARFEIXELTERL, OB EARNTIMAERK, WEk
BT DRI R 5, RIS T AR LA i 5 4 45,000 a LASR 1 #TIE T /K 3 21
AL ¢ (e, 1997) [71]. cHRiZ i 22, FE4 21,000~15,000 4F (95 F [HIUAH 8 28 4> Rk £)-8.2~—4.7
m 28], FEHAREIR TSI 5 ZK608 54 FL Sl S Ak 7 b, #E4-(20200 + 510) a 4IRS HLIX
AN SRR UK FEA S, TR IR A, AR TT AR H A RIE SR BELE[43] [72]. HJG kR 12K ) BY g~ 1H A2
1 i 2% AR m I A USRI S R IT T T #E— B I T (Bt s, 2001) [30]. HATE 4R &2 H R SR IR HE:
N 7 %o U s g Tt e B DR 45 B AT T ) B 4 21,000~15,000 a f5 A K B 14 i1 [ 38 28 0 4
T RERIGORIE T A IR TAE(T #EM5%, 1998) [73]).

RPERIR SRR G, EEE BTN TR R R AR PR IR Hh X BT 42 %7
TG SR, SR VSR AR MORT R S R 1E AR TE AR i R DU R [32] [72]. 2B BT 1976
SR 1984 4 IR TR A S AR 8RS 25 1605 SEERN 7172 KM 7R SR R R F 400 . X SeET
428 3 AR DRI AE B A RV VSV I T AR AR TT BB 5 At iy R A DG

Figure 3. “Guangdong Zhongshan Shidqi related curve of ‘eustatic’ sea level changes with gradual advance since 45,000 a.BP”
is used to study earthquake and crustal movement of Shenhuwan Bay [43] [71] [76] [78]

3. IRIEHEFL P AELORIGIRITIAR KIL IESE FL AT 7237 (X B SE R it o R HA LA SR 1t AR R AR E R iR B XA BUR B AR
REAZESLF/EN (T RPULAIKES 45,000 a UORE M ARG EEHNLZ) BTHRBERFER
ST R BRI B 5 5 R R AR (R SCAR [43] [71] [76] [78])
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{HEERE SRR, LSRR I i AZ SRR R Be A KAE S RiEHR 500 m 2 1200 m [ Fefg il b, Jfif
P4 7500 a /v A RIS IR R A PRI IR AL AR AR K 7 2835 80 RS R i ZK0013 S8 G FLIN &
FERT & BRI 43 BT, R BLEE 4> 8000~7200 a /747 IR0V HIL X (1) iy SR LA R IBFEAR, i T SA% (5
%, 1991), 1R 4B MAZAE KL TR, 784 KA KM IX g4k EAL I 7 4K [72]. 1X 5 Dennon
et al. (1973) [74] & HEN 7800 aBP AJ e & 4 Hr tH & i /NKER UK NN S 3G i Forp — MBI 3, Stz e
(1993) [75]HF FLIN Sz th L HALELE BE 4> 8200~7000 4 ¥4 HIA R LhA — S .

WG FEV RV M I ol AR AR 55 B B T ey e A R IRl R s S5 47, PTRER IS 4 1)
ELRIE S8, oA St 5318 B4R A i) (IR VS 45, 1991) [72].

g LA ISR IS AR, @il BIREETE, BF ARG TR R U — e RIS LR A
k. 1997 M [H AR R AtbiE, HUBECARHAIEE BB H N =AU IR R gk I I o ARk
o 5 B Ay e o IR o MR 7T ) (FHES 197096). I FRIIMF AR, RS R AR
Z)f 4> 12,000 a, 7000 a FliEH4> 2400 a [ 3 YK HIURE (AR 2%, 2001, 2002, 2002,, 2002;, 2006) [43]
[76] [77] [78] [79], HIBLLERTE 7 LA L(FA W] REiL 8 4[80]). 1 f5A V& 54> 47,500 a + 3700 a [76] (&
P ZK2 FLAE K FRARIVIRE R 2 I S BRDRG LA 08) URAR IR T R AU AR S A2 1) Fifith, 29954
47,500 a RV I SR DIk I e LRl 2) W, HTERE, 29EE4> 30,000 £ 12,000 a, VRS
S LUK S — YO e, HIRZ1#E4> 25,000 a £ 15,000 a RS TE 5K S A T F S ETF, PR
FEXTECRRE , R s KT AR R e Kl s, T8 )BTRS ki s 3) Ky R Vv AR
Fifidth, Z298E4- 12,000 a e A7 R R AL 6 SR H A LI B 28 — Ot R, SRYIETRGE BT, AL
PR L ST, BETT T AR AR, AR DA AR 2 R B, IRV S SR . 4) RREHATE
Hh T IV Al b, 298E 4> 12,000 a 28 10,000 a Ao A7 PRV il b RIRF SR T4 DD, TR 2 N 1V R Al b (1
5 2000, 2002) [35] [36], #B4r4HuhMEt 2 i I%] . 1998 4F 5 H 235 H 5 7E H X i o ARAR A 4k
PG 5 IR /I8 Fr R TR A A0 L 11 W St o o S e (PR kit 1998) [34], HEMIIX /)N ks e J5 >k
R DX RS o ARARAR e O P R R R WM S e — (o JE R SRR T, R E W DI ETE B U A A 4 5>
JFo 5) TR EEE, [VIFEREH Py A Kl AR AR . #E 4> 10,000~7000 a RS hFE R R E . [HFE 4> 7800~7200
a VRIS 1 SRR A RAR[39] [72] [74] [75], TEIRY TS Y AR /K 20 FIPE G 78 A2 1 %2 52 NEE &
Iei] R TR A P A K DA T AZ R R R A, S, Bk, WEr SR A IR TR S AR PR [35] [36] [37] [39] [81]:
6) Ky Pl AR IR, Z9E4 7000 a PRI R AR M S H R DRV B8 RO bR, IR
N, MR, R P AL SRR R T, R G B T rh e A AR B O O (B
TSI RS o AEL M B R & ey b P o A e R D T . 7) HhSREIRRUE , TRUP BRI I . 29
47000 a ZE4 2800 a R VENIEFES WIS, RIS SEEONFRE: 8) SRS HA T VS 151 R i
585, 29854 2800 % 2400 a, VRUVETAISHATE, ST M LIRSS = 0% B S TR PRI (I 1]
BEH)s 9) K MR RV AR B TE, Z1FEA> 2400 a TR AR I B RGBSR 0 28 = oK S,
DRI PUE RO, ARRTEREEEE, TR SRR, TR A et I P B B A A 0 T [
RIS, TRV 8 = AR PR PR, T JER o AR AR 5 0 BT oy b o S L 8 4 R R VS A ) M
T PRIE YT, BT T I TR, 495k B AR MERE R B 22 4. FE4-2 47,000 a DISKERY”
Bk 3 Uikt , 3 RGNS, AR S IR B A RIS [42] [43] [76] [77] [78] [79]. x/&dk
] I E ey 1 XA B A TH iR v M R o R A RV o R AN SR I8 B I AN AR VA, 1T HLXT
[FIAL 7R FE I R A () AR, T4, R R X (O L FR A L K T RE M R TS — e E . Bk
BRI FERE A R A BT AT IR I AR A L A i R 4 45,000 a LUk rg#TE bt /K sh 24 i1 T A2 44
A(E3). O K, XN AE VR ARG R Se AT N AEF, BEAREIR) B ES AizoKksh Bl
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T A A A5 IO E TE 45 R B A S A A B, (B0 25 DT O IR [ IE 2 [ AT LR A 1 2
AT LF-#BZETE B 1 I I SE 0t e 31 DASK AR A O AN 2 T T ST A AE AR B IR SR . &
SRAN IR VR 31 B 5t o B 0 DOR (RS I A TR I s, R i M AT 3 B8 2R o Ll U B 45
45,000 AR AGHEE_ETF 7K )L T 1 AR A 26 R VR B IGIR X283 2 SRR S TR U 148 oy e A 3
FEIBEWT TR TN 27 AR . X W R P ORI R SR R SRR,

L5 PR, SR ARYIRUR ST TR B AR R T K W S Rt SR AN S e by, AEXHAY SR
PR GG S vty A 5 R AR5 ) ) AT i e A7 B AT ) — 04— A T P e 2R H R 1

3. GRBETAESHAREXNEE, HAREBRSERT

W 7E LB SO R N 7 R (5 T ) -

1 YA 5L (1985, 1986)——2 K BLIAY A 4 7500 a A A7 HIHHE H AR A #E 4> 25,000~15,000 a (]
WG BT Ty 5 M 35 30 (1986)——3 ST 7 vty AR AR5 ot A M SR P T 1) oy [ A7 R, R s o Vi T
LR (1992)——4 W70 A%, 5 HILAAEKAE 500 m BLEZE 1200 m Ff% L ERFEEImAZ R AR, B54
7500 a 72 A5 AR AR ot X AR K 5 4 I PR P s X AR BB A R A S AR (1993)——5 & #k],
RAS IR LI, PAFTIRE L EFIMEL, MEH S RILEE S 45,000 a CRIEGAHDIRUESE, A
RAAFLERE 4> 21,000~15,000 a [)-100 m AT s flif-F [ o W iEES FLBTE A hE e A e , ¥E TTUTRUER SE,
SRR AL A R 4> 45,000 a LASK )T T /K3 RS- TH AR 4K T 26(1997)——6 G IR T Hh R
FLUR(1997)——7 FIH LA s it b K S AL AR A 2k 45 6 2 F Bt 7, #is 1id SRy S iR
4> 7500 a A A7 At AR AR 55 4 15,000~25,000 a B 5T tH: vy 4 b s as 75 A I8 v i B0y R0 R s
VRMEREIAE, IR ST R T DAY 3 VoK E (2001, 2002)——8 7 4 [ Hh fE 2 R £x i b B YHE A AR
To IR SERIRIA IR (2002)——9 4REE d iR 78, #87n 1 IR S REAL I B ZIR AT R e, i Hs
LTI B T b T S R (2012)——10 LA MR SRS L, HRIEAL, B el S it g
B PASR MO TE ) B R 52, vl A IS FE 4> 45,000 a PASKTE b Tk 2h B 1 1 A8 1k il 28 2 FL A&
SEBRID, HTARTE, SEERBOZAE PATI——11 BEkk, [FRRMAE NSNS, Tt s B
TRAE ) WP E T AR AR L B ) R S Tl ——12 i % 5 S0 S0 “ S AR DU R S R e
(2017). LASKASEFAMZ IR YV by 2 0t 70 R SRAFX T T ) B AR S HE——13 W FAS thBopA iR
WEAHDURR TG B R SR A, 75 FVRIEAR DU 0 P 1, B S 5838 B0 R0 ol b 72 B — e b o] A28 FR
PR S F 5200 (2018)

R SCHT I B4 R, R RIR Z -

3.1. &1

EH VR THATE 2 M BOa M ALAA Sk, SRR ECK, oK TR, 408K
VAR, A ERECR, SRIRILIE LIRS 38.6 m RVRAN SR DLSEIE & KA, 25K, SiR MECK
UL A, BUAREGEZ, WEERIPIIESE? EHEPAF LM EALIIBUE SR = + Tlle
PERFEARIIE , B R dr 44 L IRAE RO FLIGRE, FLIREL, EEiAbRm, BEERESFE, mHRMIRE
M2 . R EBRZ NN, L RREN, DUREER, SRR, fLREa/NEERK,
CEPERTT REK R DX P S0 I R 45 R e 7 XLV 1B, 1k A DO DTS SR TRAR AT REAF 7 1] 2L
EHNE LIRAR, (RENSET 2002 SRR E MR S5 S LIREEAR RS LB T DU ST AL 4] 3]
SEARWL A (G ST thE A R ST LIOR B TR AR TR SAE DD IR T SR IX—HIAIR[82] -
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TR

EHRFHZTFB, 460G ESER, BE4 45,000 a DLREI#EE EFt /K3 B AR
PO HTZR, TEAR GRS B 70 1R 5 M 718 B FOE I o PR VS B S B AR HESI AT A, i AE
AR R SR I 1 AF G B . 2001 SRR A VL TN RBURF AN AR B R J R A B2 B T
BRIV R B, BT HS AR BR AT T 2 FBOR A S W FT[83]. X2 S IR I AR T
A ORI EE VYA FE R . 2008 4F SURAT 18 VL /KRB 1 TAE IR I P9 S i 52 33047 1K) 77 S5 kA7 7K
G AR AL ORI X 1K 28 BORL TR A 43 At ik — DI S R R AE FE 4 2400 a A RN E 5 8
I P D e AT A T R R T R, R R IR ZE I (TRl v, 2012) [80] [84] (K] 4). AR HATE K
B ] 5 20 T AR 20 P RS, 5 0 T T A TS T R P VS b 0 % 2 TR B (1 T A 8 A [ R
(10 1t 72 0T RV o MR, I T B P X A IS ) LA K B0 AE S HEBT 0 SR T T R AR IR PTI T
VP RGE 4  ThE B0 vy b 7R %) AT g s ] (P 4> 2800~1500 ) FRSE Bl Y o 3 ELAR 8 b 7 V25 b 5 15 PR B30k Bt i
ZKO0013 5L/, 5 i v VAT A S PR oy T B RS2 DU RRBRAD J2 F B) RT PR 1R 28 2 24 1 (JF 15 em,
EREME N, FRIBEE)ERNE, N4 7220 + 140 a.BP [72], 22 W e i ol i 28 1t R 5
VAT AR R () T R BE A 7220 a + 140 a A 47, 5 FE4 7000 a A2 AR S EUOE BRAREE — kUL
BT 0 B IR AT, T RS TR A2 BEA 7000 a AR TS KR S S i R, #
BB, WK RBCRTER (RHEs, 2012) [80]. JATiXEe “I54 7 AR, Wk KHE /)5
TEHB RIS B PR AR (AT BRI o FEAH G2 R B3R B FR W e &5 52 B Ar i ml 5 BEI . (285
YA i 5 18 7 1R B 37 TH: e B DISR I AR TR TE R Se & G HR Y . WA IR X L2 00 AR, Xf
TEIFAH DU P RRAR MEA B FE A5 0, ARAR T LA SRS IR R X0 W B 37t DA SR Y i AR O RR ) s 56 8 ) gk —
G ERIRE AR R AR . BFOAN—E T EMPFEHERE, HERER, Faled Bk Em
R, RS R e AR R, B NS A B A e ?

b 2
l NE IR A L

5|%y| &

1AL 2 BB S SRR L, RENERA. BBUZ: 3 MK AE
iy AWERKGER; 5 BEAWRAZNIT 6 Wi gEwhin

Figure 4. The hint picture of Qiangang Lake, Longhu Lake, Huihu
Lake were formed that was due to paleo-rivers of the coast were
dammed by fault activity owing to the great earthquake in area of
Shenhuwan Bay about 2400 a.BP [84]

4. FOPTEIRS 2400 FAARMBEFAFTITRKETRIEE,
B . e R AR R R B [84]

DOI: 10.12677/ag.2020.104032 356 HBERELEHTR


https://doi.org/10.12677/ag.2020.104032

kit

3.2. AR

TR 50 28 38 i 2 B [E N AN — Se B T 3 AR DCTE SR — A N R U0, A OB = A A H
I BB, ANIRIH X I s ek 32~68 mmia, A 5T % LR AT 1IN L RER R AN 9T, IR KR
JEE T A AR 224 350 43 VA DR T30 AR s iz ) 8] [15] [21] [22] [85] [86]. ZE# N AiZth X & K Rl E At b
RIS T UG R . FEEH A

1) BRACHE T = ML £ X DU R UTAR Sk 1200~2400 43K, 1E L7 DS B 40 LKA B s 2100
31, BARHLE BB ZUE S MG b BN ZH XA A B IE T [87], & — 2k FF AR T = £y
MR ZL AR RV Bl BTai&Ig s+ smal, OB NI 2 IR 0E, R RE S & & s A K
[88]. 1969 4 7 J] 18 HAEHHHE K42 7.4 iz, R (N38.2°, E119.4°) b s i 1 /5 2 45 km.o #5102,
XY SR ZU FE R VINEE # [X 32 B AR AE L AR A A SR NI, B3 BRI B G AR, i B85
HiIX, Seihifyfs 5 b A s X, MR 2 A R A g, Jorp BRI B A KR A KA 2.2 km, 1%
i 4k 2.4 m [89] [90] o X UHHFE ARV A M=V FE 1A i 2 X A L 5 i AT 9045t B R VT = A
T AR 2R kD X B W) & (4] 5) o 2572 S5 HOR A K AE 22 R rh BEIARERT 1 52 SEIT 1), FR 2 5.5 > ML
> 5.0 R MAMNHEEIE sk A it 1597 4 7 24 R 1888 4F 7.5 e, = rh A B M AR h AE AR
B = AN TE AR AT AR (S B AR AR N, SRR A R EE S BAREEA g AR EE 2 45 km 1)
JeAb AR MR A [91]

2) TR R A SR HRE MR I AN R S A 2R T P B X v B XA ) 2 R A TR BRI
PO FUUMZAS N UL, 1605 Ei M Sk kA 7.5 HEUN KR, X2 EmME—F et i 5 8k
TR RA it e st PR DR B R [92] o 25 J77 THT S b 1 25 3 B R IX 2R 286 I 4k 2 AR T %2 R 0 [93] [94], g /5
KIEFEEIR, REH WA (1984 )L 40 4, FUUEFAFFIE Lem At (Rikdih, 1986) [95]. ¥
F T i K S S T 40 AR R IR AR K LR T BB R IR AE B R L TR R S A B . L
U 1918 4EAE) AR M R A T4 JORHFE, %4 1985 AETEFE R HZ) 30 A B RS AR =i,
HHW, 2, FIERMNENEITERAET, £ MNELERAKZERMFEY T, WERIEE KR
FEEIR, WKEEN S, KEpERE, B K SRR, 40~50 Fif AL FITENIERE
BB TEMS IS ORI LT, WK AR G A T EA T2 2 m, e Biix et 75 i e b e LA
SPEEFAEZ) 4 om BCE KRR R YIRS, 1986) [96]. )5 X1 LLE (1994)7E Ath 1) % 25 Fh e iZ dthifs
X Fh =R 2 (4 em/a) FUTHIEEAT TiRF[97]. EIREMEW CAIRE 7 R EHER 4 M7, BTk
RPALAN, 5 2 k43 52 1604 AEARE TS AN UG FHE ) 7.5 ROCHURE, FOBAR 35 V] = AR W R 22 B
BN 3 IR 7 LA ERMIRE, # HIEAN O E R P A S BBGE RN, AT ERE, REERGIXIK
R I AR BRL, e AN R ORI AR LR S g R RO AR G R X R EAR R X
S BT i o AR R AR NS R U, T BRI AR I 7R AR X A1 ] JF Ath D7 15 0 B R (1) 5 e b 7
A%, T 5] — e I SO I A R i e T AL 2 5 BUSEAEAE MR BE, A I VT PR T HAth o [ [
TR IARTEIAT = A 0 R 28 T AR A B AR LA [ R, SR b nisbth 7 i AR IX % B 30 A R ) ) v 2
FRYL, EAMLE AR, a0 1862 FE1EMZ W DU RIS CR A% = F i il T 1o — K = A F R =K
WU B TUIMRIIKTE N, TR M RREIE . H0RR 5 12 X UK IR FE 4k SR 4248 RIRFE R, 100 4F
JE IV KIRIE 7.8 m,  HURFE LR RS K A5 (L9380 4~5 m), FFIER T — NFR N2 FLR IR A8 i
WkAIE[98] .

SEEAC ETHATR, WA IR = f i 2 AR MR FEDT AR P A 32 2 doh = AL 36 i 20 1) 45 SR T
A FEPTRA R a5 R .
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Figure 5. The faults, earthquakes and intensity of the earthquake in 1969 and the slow sinking area
of bigger rate after the earthquake are distributed in Modern Huanghe Delta and Bohai Sea Bay
[85] [90] [91]

5. #hEESURBEN=ZAMNEER, MRSESTRARBT=ZAMRERERT
MXRRE. ZERRIPHREREETINXS 1969 F#/87E 74 fhRMRBHE
2, AFRIAERSATEER—H, RIAIZMXKRETRAREATIRESE, ™A 8
FERMEMIEER FB(HEICRR[85] [90] [9114R & dwrl)

4. BRERTH R ERAASK RS HEIIIRA T B R E SKE A

EIAITRUR S WK (IR, 2008) 5, AR RVIBUIFLISUK 5 4b TS, RIS T 4RI %
AFAERT, YUBUR T AL SR LE B AR/, TR SRR b R3O K[99]. AN L (A1
T OB FLBRLE . FLBREEART 500 hov eon K no, JEAG M1 h en Bon, SRIE, xI7#{-(1996)
R e S A 47 41 2 P AU A 6 R A3 18]

1-n
m—hl_% 1)
_np—n
Ah_hl_nO 2
JH 2545 (2004) B R 46 A8 T Ah 5 FLER ELAR 1L Ae 196 R [100]15
Ae:A—h(1+eO) (3)
hO

¥ ) ALBR L ALBRE R 7R, FFH Ah =h, —h FRAH1F(2) K
LR AP E RELESH M RARAN, EESHP n NEHCHE, W n PR 34
24 g, ho, h FBRAELLINAG I PTAR(E, DA Pt 70 #0238 3 AL 13 115 5 B 3045 o 176 o B A1
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IRAMERG LR S SRS 2 AR BB . TR R ST SR A7 7E X DA DR ) P 222 R

(2)3AT 5
h _1-n,
h, “1-n ®
REFFEITE, R (2018) iR AN(B), SRR LA 2[99]:
4K =1—% (5)

K BUAURRESERE, SR BURR I SE AR /N EE SEFR R, A ENE . KK, TESE A xR,
JESEFERE .. ¥ K=0, [ELEN0. BHR1>K>0. ERE K L@A)REMMERELE K504
DURRFLBRRE ng KyiAUs B4 FLBRE n 2%

¥ (4) RN SLFE K 5 (5) 75

Ny

“Kargpg n-1+ 002
1-K

n=

(6)

A (6) AR (2018) 1 VR TR MIFLIRE n 5 UTARIE L K KAAGUIRRFLERE no FIAH IS 22 30[99].

6)X R R, 2 WONME, ERER, Hne &N, RIE KK, nfEA/, XHRERH
HUREEE RIS R, MR ZERIDIRE SRR IR U K &N, n 2K, XA RE TR E
FIE R, MR AL DI E SSE SRR IO 2 K AR, no K, n K, RZIFR. KRR
BT B IR LB L no ROARTR 1, Toilsd IR S AR K AR INARAS 207 A B AR FLIGURE /N T N B
fH0e #4 TREEVIIEFLREZ N noy, TESERRIFLBREEN ny, RSN Ky, 24 Ko AR, B2 HAk ]
ﬁ%?ﬁ?‘%?&ﬁ(&u%g%ﬂﬁé%ﬁﬁﬁ No2 &Eig K TR, 4 No2 < Npy i, ﬂﬁ%ﬁiﬁki%i*f&iﬁ%}“ﬁ
FEny <ny, RZIMR. Ay, REGEFIRRANFIRRER, I MR AL R T B LR R
TREHE—ZARIEIRE . KR TR L E TR RPOT ESCE SRS . RREHINR, B
SERR . I HIXA R EAR S RAETIARSE L+ ER AT Re R 2.l RENLIRAR R 8 I LAzt
58 Ml AL 191 A~ EREAH RS FLARIR i 4 1, B AR A LAl A Gl XA [ 374 3% 208 A HAEAN R BG AL
1) i 44 - FLBREE 55 70 Ar R B2 FU AR, 7R DR 440 40 my DA B ReG BE it v 6 30 DA SRV AR DA I R s S
fit, RXFEZESRENR, TR IE R A K . SRR KA L, BARK
HWRIASEE, FEFI IR TS 40 m LAY, Bl ST mh i 300 ARSI AR TR IR 7 v i 1 1 B i e ds sl
— R AT AN RIS S AN o X BERIT ST SR N FE SRS BEAE X B SERI o G 351 DASK PRy it~ i
T, KRR TR IE S, X O R AW A B

BB T R S e G ST DA K PRV T AR O s S B T 8 SR ARV U P P AR S AR K 2
AR
5. i

AHTFCSCRAL IR G SR RO SR, At e rh SRt T RE S A R R RR YIRS, R S S
PUTRR RS 3 AP BE[99], EFEIR B R SEAERT 2 BESRHBEE 40 m DL S SR tH A i S0 DK )it A
VIREAKVEALF, TR ESHAEM, A AR AT Rt /KIS AN, TR A AR AL IE TR FLRR
JEAN) EERRRAT A7 R FFESE? RIRGAERICRILE? EFEEIIER? a5 EH —MRAEZ RIRE
KT KEMBOE T KRS M T DO ERSERZR, 2EMERSEN? fLBE R ERAN?
SRS . P X LSRR A R AR, — E SESUITAR A IR AR

DOI: 10.12677/ag.2020.104032 359 HERRHE R


https://doi.org/10.12677/ag.2020.104032

6. &t

PE 4> 7500 a A A7 A4 AR Y TS VIR o IS AR R EE 4> 15,000~25,000 a (K F i i e 1 5 AN 22 5 1)
SRR AE A R IR ) (B 71 g IS A &t 5 E R L BRSO B T RBZE & = 8 1 B AME B —
AN IR LT LI B AR VE I R AR o 6 L FORIAE R, AT RE I BATT MR A 2 — 5 T R S BT
R

SRR I FOMMEAE T EF W R AL, FEAS OB

1) SHRPVE R SMEAT TR, S5 RYCHEE 4 8000~7200 a e A7 RIS 1 1l Mg LA R B L,
A5 T I AZ ARG I BETE LU A R AR KM X i AR i 5 AR K o Al FLARY IO S, #H4-(20,200 + 510) a
IS VRS H AN S R UK AN B FE A UM, TR IRV, R T BELL A RKIC T IR L.

2) XoF 2R A I G T T Hh B T DR PR T AR AT T ST, $E HEE 4 45,000 a DARIE I AHTTR 2
AL, KB AL W HE ETHE . 54 21,000~15,000 a FrIHEST [T AF B AE 4> R R 41-8.2~4.7 m
21, B ERA VIR VAR SE, iEghkdE 4> 45,000 a LokihFefase, $R_H T O KAl algE4
45,000 a LR it - FKsh R i i As b i 2k ) .

3) WFIRYF b FE AFNRG B BTt Hh s T DR P b SR8 B AT TRIETE . W SRR IR TS B 4K 2 12,000
a LLREZ =R 7 UL B (A AT REIE 8 Z0) KMt MR, (RS 4 Iy ol AR b, e ki A0, S PRl A i,
i ot A P b 5 T R IR S5 AR AN . 487 o] B DRI A R oy e S 0 2 00 P 1 iR 2 v i AR B, DA SO [
RR O MR A IS T, TR R IR, RS TS R T FE . I PR IR I A R X R
e SE T HHE G S AT At i o M RR o AR R R T MR AN S s B SRR VR, T ELGT R AL 2R R
WL FR AT IO 75 TV WAV 2 DX ) b FE A 9T S T RE R B TR — e R o IR LR UG
HEIFAT R A R4 45,000 a DR EETE T KSR AR LR ZR )

4) FIREFFUAEA T SRR ST R T T . 45 SRR I AR DR A I VB K RIS R K IR SR
TE I Ve A D ORIE 0 0 5 37t o i 30 LA SR 1) oty 1 TR 5232 3l B oy b R A — R PT AN 5 RO e s A
o BIREESL T PRI E FLEREE n 552 K RAIEETTRFLRRRE no L R R0, FRHETEER U
FHEOLT 24 B AR AL KT B8 R LR RS, AR A — R E SR . X ATl TR
BURUG R RS E ARG . RERHAR, ERERE . AT BB = A i K R
S8 T UIA R TR R SRI& i, T AT B 32 B2 H b R AL I 1 FH I A

B O

POEAT UG 2 1) 2R B R R B IR RE T AT SRR AR B K TSR AR By, s R B ) 7 5
Hs PRI

E&mB
Hh [ Hb 7 R 2018 422 E SXRHIERE 42(2018-05)

STk
[1] Wikipedia (2017) Talk: Compaction (Geology).
https://en.wikipedia.org/wiki/talk:compaction(Geology)

[2] Athy, L.E. (1930) Density, Porosity, and Compaction of Sedimentary Rocks. AAPG Bulletin, 14, 1-24.
https://doi.org/10.1306/3D93289E-16B1-11D7-8645000102C1865D

[3] Bahr, D., Hutton, E.W.H., Syvitski, J.P.M., et al. (2001) Exponential Approximations to Compacted Sediment Porosity
Profiles. Computers & Geosciences, 27, 691-700. https://doi.org/10.1016/S0098-3004(00)00140-0

[4] Brain, M.J., Kemp, A.C., Hawkes, A.D., et al. (2017) Exploring Mechanisms of Compaction in Salt-Marsh Sediments

DOI: 10.12677/ag.2020.104032 360 HERRHE R


https://doi.org/10.12677/ag.2020.104032
https://en.wikipedia.org/wiki/talk:compaction(Geology)
https://doi.org/10.1306/3D93289E-16B1-11D7-8645000102C1865D
https://doi.org/10.1016/S0098-3004(00)00140-0

(5]

(6]

(7]

(8]
(9]

(10]
[11]

(12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]
[20]
[21]

[22]
[23]
[24]
[25]
[26]
[27]
(28]
[29]

Using Common Era Relative Sea-Level Reconstructions. Quaternary Science Reviews, 167, 96-111.
https://doi.org/10.1016/j.quascirev.2017.04.027

Brain, M.J., Kemp, A.C., Horton, B.P., Culver, S.J., Parnell, A.C. and Cahill, N. (2015) Quantifying the Contribution
of Sediment Compaction to Late Holocene Salt-Marsh Sea-Level Reconstructions, North Carolina, USA. Quaternary
Research, 83, 41-51. https://doi.org/10.1016/j.yqres.2014.08.003

Cahoon, D.R., Reed, D.J. and Day Jr., J.W. (1995) Estimating Shallow Subsidence in Microtidal Salt Marshes of the
Southeastern United States: Keye and Barghoorn Revisited. Marine Geology, 128, 1-9.
https://doi.org/10.1016/0025-3227(95)00087-F

Torngvist, T.E., Wallase, D.J., Storms, J.E.A., Wallinga, J., van Dam, R.L., Blaauw, M., et al. (2008) Mississippi Delta
Subsidence Primarily by Compaction of Holocene Strata. Nature Geoscience, 1, 173-176.
https://doi.org/10.1038/nge0129

Brain, M.J. (2016) Past, Present and Future Perspectives of Sediment Compaction as a Driver of Relative Sea Level
and Coastal Change. Current Climate Change Reports, 2, 75-85. https://doi.org/10.1007/s40641-016-0038-6

Teatini, P., Tosi, L. and Strozzi, T. (2011) Quantitative Evidence That Compaction of Holocene Sediments Drives the
Present Land Subsidence of the Po Delta. Journal of Geophysical Research: Solid Earth, 116, B08407.
https://doi.org/10.1029/2010JB008122

Galvin, C. (2001) Apparent Sea-Level Rise Caused by Sediment Compaction. GSA Annual Meeting, Boston, 5-8 No-
vember 2001, Paper No.41-0.

Horton BP, and Shennan, I. (2009) Compaction of Holocene Strata and the Implications for Relative Sea-Level Change
on the East Coast of England. Geology, 37, 1083-1086. https://doi.org/10.1130/G30042A.1

Lambeck, K. and Johnston, P. (1995) Land Subsidence and Sea-Level Change: Contributions from the Melting of the
Last Great Ice Sheets and the Isostatic Adjustment of the Earth. In: Barends, F.B.J., Ed., Land Subsidence, Balkema,
Rotterdam, 3-18.

Higgins, S.A., Overeem, I., Steckler, M.S., et al. (2014) INSAR Measurements of Compaction and Subsidence in the
Ganges-Brahmaputra Delta, Bangladesh. Journal of Geophysical Research: Earth Surface, 119, 1768-1781.
https://doi.org/10.1002/2014JF003117

Shi, X., Fang, R., Wu, J., Xu, H., Sun, Y. and Yu, J. (2012) Sustainable Development and Utilization of Groundwater
Resources Considering Land Subsidence in Suzhou. China Engineering Geology, 124, 77-89.
https://doi.org/10.1016/j.engge0.2011.10.005

Higgins, S., Overeen, I., Tanaka, A. and Syvitski, J.P.M. (2013) Land Subsidence at Aquaculture Facilities in the Yel-
low River Delta, China. Geophysical Research Letters, 40, 3898-3902. https://doi.org/10.1002/grl.50758

Osmanoglu, B., Dixon, T.H., Wdowinski, S., Cabral-Cano, E. and Jiang, Y. (2011) Mexico City Subsidence Observed
with Persistent Scatterer INSAR. International Journal of Applied Earth Observation and Geoinformation, 13, 1-12.
https://doi.org/10.1016/j.jag.2010.05.009

Chaussard, E., Amelung, F., Abidin, H. and Hong, S.-H. (2013) Sinking Cities in Indonesia: ALOS PALSAR Detects
Rapid Subsidence Due to Groundwater and Gas Extraction. Remote Sensing of Environment, 128, 150-161.
https://doi.org/10.1016/j.rse.2012.10.015

ROCHE, A, ORR SR Gy X AR R T it T e P O L[], Rl R 24 (B AR B2 RR), 1996, 35(FET):
39-44.

i . M PIE A A AR SE R A B D). &1k, 1988, 7(4): 382-388.
TR, B AR th 2R 1 iR R[], &I, 1990, 9(4): 301-308.

TR, JCIRTT, ZEMATT, . B = MM TR B 2 6 45 s 7 Je g ma [3]. B RS2, 2003, 23(2):
175-181.

r A, BT, R BRI = A INORRR S R ORISR T[] MR SAR, 2010, 32(5): 34-39.

BHEE, 27 H, fkiboE, & BRI =MINE R GEAEM]. TN R R AR M 5 4, 1982: 1-274.
MR, XIS, HHE, S5 BRVD = MNNG 2 D04 ok B IE I2 sl 5 [J]. HhiE MR, 2001, 23(4): 527-536.

MRS, M. RS S5lAisB MY ) B K2 A, 1999: 113-114,

XTI, k&I, RAEM. DURS B PR LR B AL RERR I [I]. Hb UK, 2016, 38(1): 186-189.

VFALR, RgHS. DU SE00 — R IE VA ]. Hh24Hi 2%, 2000, 7(2): 366.

e . AT IM]. 28 2 i dbat RBRAE R, 2013: 1-292.

Greensmith, J.T. and Tucker, E.V. (1986) Compaction and Consolidation. In: van de Plassche, O., Ed., Sea-Level Re-

DOI: 10.12677/ag.2020.104032 361 HERRHE R


https://doi.org/10.12677/ag.2020.104032
https://doi.org/10.1016/j.quascirev.2017.04.027
https://doi.org/10.1016/j.yqres.2014.08.003
https://doi.org/10.1016/0025-3227(95)00087-F
https://doi.org/10.1038/ngeo129
https://doi.org/10.1007/s40641-016-0038-6
https://doi.org/10.1029/2010JB008122
https://doi.org/10.1130/G30042A.1
https://doi.org/10.1002/2014JF003117
https://doi.org/10.1016/j.enggeo.2011.10.005
https://doi.org/10.1002/grl.50758
https://doi.org/10.1016/j.jag.2010.05.009
https://doi.org/10.1016/j.rse.2012.10.015

TR

(30]
(31]

(32]
(33]
[34]

[35]
[36]

[37]
[38]
[39]

[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]

(48]
[49]
[50]
[51]

[52]

[53]

[54]
[55]

[56]
[57]
(58]
[59]

[60]
(61]

search: A Manual for the Collection and Evaluation of Data, Springer, Dordrecht, 591-603.
https://doi.org/10.1007/978-94-009-4215-8 22

PRSP ARTRURE it S A A BT IR 2 T B 2R [0, AR g 3B, 2001, 21(1): 6-13.

IRiREs, AN, T, Fiast, M. KSTUIRAG USRS tha P A =M sE S L] RN 0E,

1989(10): 53-64.

MRt FRER BRI R AR AR R ILI). BLAEiE K, 1987(21): 1650-1653.

MRATTs, VD KR, MR R TL R AR B TE T A L WRRE S A AR (3], HUREHTT, 1994, 16(4): 344-345.

ﬁ%ﬁi FE RS SOR IR K I o AR B [C/ M fE 2 2 S LR AR R SO BE. Jbnl: HhE
i, 1998: 74.

FRdyl, EAHE. VRIS T ARG IR T A B M PEIA B[], B AT EE R, B AR ER (B S £ 4E),
2000, 23(4): 164-169.

Xu, Q.-H. and Feng, Y.-J. (2002) The Paleo-Depression Environment at Shenhuwan Bay before Submergence of the
Paleo-Forest Grew There. Journal of Natural Science Nanjing Normal University, 4, 66-73.

TRACHS. TRU BB AR DL T AR ARIEEE AT S A . SEACSARFEL]. AR, 2001, 25(2): 46-49.
T, AL, B AR BRI R S R[], SR DUZSHTAT, 1999, 19(5): 477.

KGR, MROCHE, BT, 5. R IR I R AR AR IR A A T R HA B R L[], B AR, 2003(13):
1449-1451.

THAZE, VFal, RS PRYS d AR ARSI R R () 1C 4EAR[I]. BTEIAERE, 1991, 10(1): 101-102.

TRACHE, AL, KLU, AR BRI A BRI A DU IR (9], W S A DY 40 Hh R, 1987, 7(4): 38.
PR, AR R TS R R K B S AR R[], IR, 2002, 26(4): 58-62.

ki, WSS, BT, SR ARENRYTE M TE R UURR . AR RI R AR (D). R SRR, 2006, 28(2): 66-84.
BING[R], FLAMS, AP, AR IR U VS i I S R AR R 9], B DU £EE AL, 2000, 20(6): 568.

(35) 3. BJBHE A FUEIMY. BUERR, WAk, YRR, &, B dbal IR HAGE, 1982: 197-211.

WhER TG, A8 GRS T AR AR RN A1 Tt 2 ) oy M R S [0]. & Bk, 1988, 7(3): 299-301.

o=, JEEKEE, (TERE, ERGE. AR ERURYE AR KA wERE s R AR R D). RS R TR,
1991(4): 34-37.

JEINE, E4M. RS- e R A BR[N] #R i, 1999, 14(1): 5-8.

MRing, BRiEA:, A, & WS A R B[], 48 iR, 2006, 25(3): 1-131.

iR, VLR AEPRRH. AR R 2 i R SRR ME VR[] R, 2006, 30(3): 35-40.
z{iﬂg;l% AR A, . oD NG B DY 0 M R AT 1 I RS R D). MR A UL, 1994, 14(3):
BRI M AR LUK A o i 0 5 b [M R k. o L2 FH 5 DY 2 e —— 4 [l 5 — i 2 28 DU 42
REVOBICEE. RS BH RS M, 1996: 117-121.

SRUTTS, XUSF4x, ZRg A, AR TIE I BTt Ve - ph R 2 PP B B B B LR L), R B, 1998(9):
23-25.

ARGTE, A, A8 e A AR AR —— LR REZE [J]. 2 PUZAAF AT, 2000, 20(3): 299.

T, argE, BEIE, . IR SR G ARSI AR X ARt B AR B AR 0], 5F DY 4RHF A, 2001,
21(4): 352-358.

BTG IE, BEIFIE —, SR AR UYL AR R BT (3], WA, 2001, 20(5): 24-30.

TR, GrA9E], EETE. AR AR A L R R IR X [J]. &Ik, 2002(1): 6-11.

TSR], A, ARG IR A DU B R S RIAIER D). MR, 2003, 27(12): 42-44.

KEE, FFEH, T ARSI SR RO B g 7 58 W 2L TR R 6l 1) P87 = L[] B
38R, 2007, 52(22): 2647-2654.

R, BIEM, O, & PR 7 AR ZE S S R RIS ) ). 28 DUALH AT, 2008, 28(1): 1-13.

RFEHE, REIEIREAST 5 X80T FR 80 R R AR & (LI AR SRR B S L B T[] HhEk{k:, 2008,
37(5): 519.

DOI: 10.12677/ag.2020.104032 362 HERRHE R


https://doi.org/10.12677/ag.2020.104032
https://doi.org/10.1007/978-94-009-4215-8_22

TR

(62]
[63]
[64]
[65]
[66]

[67]

[68]
[69]

[70]
[71]
[72]
(73]
[74]

[75]
[76]
[77]
[78]
[79]

[80]

[81]
(82]

(83]

[84]
[85]

(86]
[87]

(88]
[89]

[90]

[91]

T, HHE L AR e AR rE VR AR UL A AIE U FR[]. 28 VUALHT 4L, 2009, 29(3): 633-643.

FETE, AL AR TR e A R IR R S [3]. R AR, 2009, 11(3): 348-354.
WEEE, ReM, R, & B SRR AT 0 A S0hk[I]. ASEF2ER, 2011(3): 209-306.
AR AL %mi.ﬁjl]/%é%ﬁﬁﬁ%ﬂﬁﬁ&%ﬁﬂ EEAHT]. AR ML, 2014, 33(2): 112-117.

Xu, Q.H. and Huang, Z.G. (1993) Elevation Distribution of Littoral Facies Sediment during the Culmination of the
Latest Ice Age and Earthquakes in Southeast China Coast with Calling of the Viewpoint of the Lowest Global Sea
Level =100 m into Question. Scientia Geologica Sinica, 2, 369-378.

B, T, R AR B UK P bR S SR R ——100 m DL T Sl T 1 o AR SE 0], dhE
HL5T, 1995, 17(2): 149-157.

PR, SRR VKHAI-100m DU AR B[], RS, 1996(5): 68-69.

RALHS, (AR OR B VK HE—100m LT Spe R~ TH] A 2—— MR IP IS iy bk i DL i s 14 R IR AR [C// Hh [ 26 DY
B R 2, REBEILRE R SN B L5 T 512, A ERE KR AR L o 5 SIS 7T AT,
HE R SRR A A, P E N R DL A, AR — RN S UL AR S U0 SCEE. AR B R 2 R
1, 1996: 46-49.

i, AFTEsCoR UK A-100m DA NP IS [I]. Hbxk, 1996(2): 4-5.

R, WAREE. A AL M i e PR S KSR IR AL (D], MU R, 1997, 19(1): 91-95.
DTS, WRER RPN R DUORI d A AP SR I ) [I]. AIEHELE, 1990, 9(3): 231-238.
TR, TR, M. WWEREIREE IR S HEIM]. 48 1R @R e R R A, 1998: 1-223.

Dennon, G.A,, et al. (1973) Holocene Climatic Variations-Pattern and Possible Cause. Quaternary Research, 3,
155-205. https://doi.org/10.1016/0033-5894(73)90040-9

it A, A ] At IR B R S S AR A S N NSRRI [J]. MR T S AR DU 2 MR, 1993, 13(4): 65-73.

ki, AL, A, SECH MR T RAR RS T R R A 0] ML, 2001, 23(3): 367-380.

s, WRE, M. WIS RS ARt R D] ERRHhE S, 2002(1): 8-10.

MRATs, TS AHE, TERAR. AR ERURYTL H X W SRt R A LUk ) g B[], Mg R, 2002, 24(1): 111-123.

Ry, A, MEERAE. AR ARV I St v b M S R B Rt R R A LR SR IE B[], E PR R B,

2002(1): 11-14.

AT, MR, VTR A I P T VTR RS W T A SRR DR R[], WM 5 A DU i, 2012,

32(2): 53-63.

PROCHE, XSGR, B P, AR T TLIR P TS IR AR VA R L B A L (0], MuJFi RS, 2001, 36(4): 492-493.

ATEE, AL RS, S5 BTt R R DA SK B AR DR AN AR DR S [C AR [ b 7B 2 2 5 L

REAR RSO ZESE. Juat: MR AR, 2002: 39.

ﬁ*ﬂui WA, TG, S AR BT TITATHEI . e TSI Y H 7B B ZE R R FE 9], [ bt B ) A (R [
%é%%Jr/k%é?kjc mziﬁﬁ%ﬁ) 2004(6): 27.

s, WA ARV AT, SRS R A LER[]. MR ML, 2012, 34(1): 110-128.

SBIE, EWGE, S, & BRI = AN T DR A L R R 4 A [3]. e S AR DU 42 H S, 2006, 26(4):

29-35.

ZARB, FEEE, . DT = A 0 Hh X M DU AL BT 0], VR, 2008, 32(1): 38-43.

A, miRE, VR, 45 1969 RN 7.4 0 RE DXCHh T A E R B AIE VB E R[] P E AR, 2001, 17(2):

123-133.

SKUTERR, HEAE, 1L ZR I AT 295 1 b 5 b SRR [9). b FB R 2%, 1993, 1(3): 55-61.

HIRAS, FRRTE, GESR, mMEZ, 25, XiE. 1969 S 7.4 B FRIAVED]. bR RN, 2010, 28(1):

8-15.

Z[E{, XootE, E248E. 1969 4 7 A 18 Hi#hlg 7.4 S [MY/aKEW. FE=EF. Jbai: HhRE iR, 1988:
19-40.

Wremde, Sapl, VRiiaE, & ARG MY S A Te. T ERS A RlEh st AR, b Hb E 3 P S oA
1989: 42.

DOI: 10.12677/ag.2020.104032 363 HERRHE R


https://doi.org/10.12677/ag.2020.104032
https://doi.org/10.1016/0033-5894(73)90040-9

kit

[92] Fpik#e, TR, Z5BE 1605 LML ERIZIE FIBMY T RS, 25068, IR, S AbimE i e, b
T HUE R, 1988: 249-258.

[93] #&iteih. R HILE R IEIBHIE. AT 1605 F M KHE[]. HuZE MR, 1986, 8(3): 92-96.

[94] &L, 1605 AE I HCHb 2 bk P G A BT RE VI [J]. Y87 274, 2007, 29(3): 146-156.

[95] fRitedt. BALRFMGHIX T B R UT[]. #E R, 1986, 10(1): 24-28.

[96] fRiteyy, wAOE, ZEih. s S &M, S50 FRFIE]. SRR, 1986, 6(3): 29-36.
[97] XILLE. FEEiiil SRt [M]. dbat: BR2E AR, 1994,

[98] O. KGR, i SHEMIIFIM]. 5%, &, ¥ dbgt P E TR, 1955.

[99] aifeyl. JoBA Ik SRS AR LR BRI R HAIE 5 & ). PR 54K, 2018, 36(6): 1091-1104.
[100] JEZ%, B@E, 4 )2 SR IERARM]. dbat: A RASHE A AL, 2004: 7-135.

DOI: 10.12677/ag.2020.104032 364 HERRHE R


https://doi.org/10.12677/ag.2020.104032

	The Research of Compaction Measure of Littoral Sediment and Vestiges of the Ancient Submarine Forest and Ancient Oyster Belt in Late Pleistocene of Shenhuwan Bay
	Abstract
	Keywords
	滨海相沉积压实量研究与深沪湾海底古森林及晚更新世古牡蛎滩遗迹
	摘  要
	关键词
	1. 引言
	2. 对深沪湾海底古森林及晚更新世古牡蛎滩的古地震成因研究催生了沉积压实研究
	3. 与滨海相沉积压实研究相关的经验，研究思路与径迹
	3.1. 经验
	3.2. 研究径迹

	4. 晚更新世中晚期以来滨海相沉积无明显压实作用
	5. 讨论
	6. 结论
	致  谢
	基金项目
	参考文献

