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Abstract: Regime shifts, usually accompanied by a decline in ecosystem quality and functions, have proven to be
ecological disasters for coastal ecosystems in recent years. Shenzhen Bay is located in the core area of the Guangdong-
Hongkong-Macao Great Bay, and a better understanding of its ecosystem evolution is crucial for appropriate nearshore
environmental management. Four sediment cores were obtained in 2014 from the Futian mangrove wetland within the bay.
Multiple sedimentary and biogeochemical proxies (including heavy metals, nutrients, grain size, and organic indicators)
were analyzed to reconstruct the historical environmental changes and detect potential regime shifts in Shenzhen Bay over the
past half century. The results indicate that the Futian mangrove ecosystem in Shenzhen Bay has experienced a significant
shift in the early to mid-1980s. Before the shift (1954—1980) , the concentrations of heavy metals, nutrients, and organic
matters in core sediments stayed at low levels despite a slow increasing trend. After the shift (1990—2014), as the
Shenzhen Bay received increasing pollution loadings, the concentration patterns of heavy metals and nutrients have
significantly changed, resulting in a decline in ecosystem quality. The reconstructed evolution and regime shift revealed here

provide scientific data for better ecosystem management and restoration strategies in the Great Bay Area.
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Kandelia obovata 11753 Avicennia marina JCHLIHEE 55 FOME) |, 43 I ARE 4 MRUCERAE , 23534y 44 0 HS #: (98
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Fig.2 Vertical profile of the activity of >°Pb,_ in Core HS; Comparison of volume magnetic susceptibility of all sediment cores
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AR RIS B 4 J@ I IT 45 AW & 12 RIS 5 4 5 Bt 00 g S0 A8 1k 32 31 % s o ot I ) 40 A 22 5
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R M JH Y B A I LA S X T A e G, K A S B T K AN S Bt
B0 4 SRR I 2 80—90 AFAR, Fr ki M K g%, L T2 A PR R B A R I N, U X
TR A T 4 Ji 5 G DTk A0/, 5 e Rl RO el o s B o B 4 3l 1 b W S, HE Tl A 7 A
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4486.10 pg/g, F12441.81 pg/g; Q0 # 1459.67—2499.09 pg/g, F-152045.82 pe/g; TT 14 356.88—1879.74
ne/g, F1 1178.79 wg/g, HS H:AY TP He YL Fl hy 414.07—582.28 pe/g, FH41E M 519.06 wg/g; BGR 4
406.32—918.04 ng/g, F1J 649.99 wg/g; QQ F: 441.84—1431.60 ng/g, “F1J 883.59 wg/g; TT ¥ 183.92—
638.85 pg/g, V1 492.43 pe/g.
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YRR EYI SRR, HT 1979 4, I T8 30 A6 1], e A — 4> /N 1k & J il ok — > 3 i
TSI F] 100% MFFRIRTT S, BB T 2057 & 8, Rt & 0 AE 18 R /KR Tl 5 7K e HE A RIS (i A R
R IIAL T 5 E AR . MRIEC2017 ) ARA M HER RO , TRINTE HHR 5315 3k TC AL N T 1 e iR
AP AE bR, K T T VUZSHE R ARAE  1981—2010 4F ] TR 725 i 3 PR 3 ok 0 4k 2 A 3t 33 YRR ¢
TR A R A A A TR R T R E A E L S, KRR T R RIS U A R
V. ATIFFEEE BRI = AN XA KA RUAE DT Al 1 1K 5] 37.8—48.2 kg/hm”, JE 12 X 3K A R G A5 Yy
BEEEHANEY . 5 TN RSE,GEYIE R TP & 278 80—90 4R LG , & 3 4+ s e A AR iy e 34, i 5 7
P ERALA) 1987—2014 4S5 (RIS ) #0+ 30 W I #5040 A0 ) & (hitps - //www.epd.gov.hk ) , FATHHE
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BSR4 R BIR il el P, ¥ K Ah PR R i A7
2.2.3 WA NS S AR A

ML BE 3 B 43 A0 B0, AR TORURE (1) -2 A% Mz AR R AR Md HA TR AR — 20k (B 3) . HS A9 Mz
A1 Md BEE ST 3 h 7.32 @ F17.34 & BGR #4350 7.48 & F17.57 ®,QQ #5054 7.43 & F17.37 &, TT 4+
530 6.63 @ F17.00 O, X LLZERLUL AR H LI ARDTRR Y LIRS £ R0 0 3 R B 1K 30 8555 . DA
D g BT APRIAR R 5 BB A, TR A, S22 MOk DUAR O BURRL AR A9 HEF /2 . TT > HS > QQ
> BGR, RIHEVRFE i EE LD ARAE s U RR R AR TR, 33X 32 B B ORAE A5 19 2 ) 57 8 DA R 2T AR AR )3 B A R A G
LR AE 5L T FH SR PRI b S 3 Vi () s 2 (6 B, 32 W% R IRAE IS e i 2 W il 2 AL O, A S0k
YA e v, RELURE 3 o I B B T 5 AR, 57 20 AR P9 DX IS DO RR B, A 8 A0 7 s, X i
SR BB, A5 R T 4R B0 4 o 4 TR R RA7

4 7S IRE S (HS FE:45—50 em; QQ #E:0—4 em) , Mz 1 Md 75 PO ER 3 i 245 0 B S i) 728 Ak i 4
RWIR HLLRARTE R 25 50 AR TR AR X R , KBl ) B AN T, 2 S DR R DO AS SR 3 6 T OR3P X Y
U DX, DU AR |, (AR DURR A LA A AORE AR D FIORG 28 = R AR AR/, (R A il W
ST A 2 T o7 A A5 R BE 5 A X 7K 3h 71 A8 A A XHBURR , HL 41—44 em (1961—1965 ) 4b H EE Mz F1 Md (1)
HEEARAE, AR B BIRYINE IS K 3l ) B A T 2RI AR 1k, AH G D7 5 SRR W 1961—1965 4F[1] 52 1 I8
YIS B 5 R BGE 9 v, Horb 15 L ESRG K 1 W, 17 DL _ERESR G X2 WK BRI AE 1964 4 HBE T #F 95 4F
PR (1954—2014) W 1 d5ci &5 KU SALLY , Heru G Uk 17 A E H 05U 895 hpa, X ERYINE U i 7K 1A il i
K, KUEFRATIEN, TT HAE 41—44 cm AGPRIBURTTRR i Y B 200 S KOG s T s, 594h, i FERY
FIEE 4 Jo X AN [RDRLAR 9 00K 4 EL AT SR M A MR BRF 0 ) R 8 Ak 25 32 S ORI R 8 S i, PR 3K 26 46
FE TT FEAR X R A7t R A B S (1 3)
2.2.4 HHUEER R A2k

18 LAY TOC 7R AL L BB 0.85% & 3.90% , P21 & 5N 1.68% ; C/N 1R fL YL il 6.52—
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Fig.3 Vertical profiles of multiple sediment proxies and results of regime shift detection from 4 sediment cores (HS, BGR, QQ and TT)
Cr: #6;Ni: 85Cu: 49;Zn: £F;Pb: 5 TN: BAGTP. S Ma: TR Md: PEKAR; TOC, A HLER; C/N: BRE ;87 C. RN ;
PC1: PCA 55—Hlif353;RSI: 45540, Regime Shift Index

http ; //www.ecologica.cn



23 4 WILIE A DURPNC R A TR LLM AR A S R SRR SR 8545

C/N I 8°C AW A ML IR G F kY . — B0k, C/N KT 20 BT A HLR 2
SRR T Fili b = B4, LU/ T 10 SRR VEBZE N A LT 2R VR, T 10—20 1Y FUAE 8 75 25 Fili U5 RN Vi U5 1)
HRE TR, B, 6" ¢ FEH T X AR Y OBV ML sk, K €3 F 4 HiMiE 87 C Bl
i HAA B 43 X . C3 A Y 8" C YN —34%0 % —20%0 , VA—27%c 1247 & 22 ; C4 FHHIRY 8" C 5 Bl 2 - 19%0
T -9%0, VA= 13%cIe A7 5 22 AN PETE IR I 0 6 C — & K —19%0%) — %0, 75 T C4 FE WY IX [8]57) ;i 20 4 22
LR C3 K, 3L 67 C JEIRITE-30.5%0 % -23.4%0 2 [ Z54 C/N H1 8" C 45, I N 48 B 2T B AR TR
BHUFSELIR BRI IR A VR RS 50 | 10X = AN TR Y Tk 138 B 25 st () A BRS8EA8 Ak i A2 4k

MRS RIS TR A HLRe bR T B AR b B B B AR B 2% 50 4R, TOC — B K, C/N
FEAE AR BT (TT #EBRAR) ,8" C B4 L ( BGR AEBRAN) o DLE TOC 38N -5 RIS v 3 X IR %) % J 2%
VIR U HIE 1985—1990 4ELUJS , Bl YN 255 N I B P & 8 | #k #4822 194 HILRR S AL 2146 H 2048 bk
WL, TR, A R A SRR C/N HETHE 87 C MK, teAh, 80 AEAR I LR 4% H£T A% Ak
TR X ST, LIRS R G A BN A, 0 T B o, ol 45 O AR v A LIS B 20 A R VR BT k38 K, 8 € Lk

gﬂgﬁ%'ﬂio
2.3 OWMMAET RIS G R
F VIR PCA A4S SRR I SE—Hl PC1 ¥ R G a9 f £ 2 A5 (N RITLEAE PC1FIT PC2 17 22

f AR 1L HS K54 40.9% vs. 24.3% ;BGR 41K 43.6% vs. 25.2% ;QQ F:8 54.2% vs. 25.1%; TT £ 4 PC1
34.5% vs. 24.3%) , ML T ARG FEAL IS, STARS X} PC1 (G245 5 R | RGEAEWFFEBEN H
T — KA (B 3)  HS K& A AE 1987 4F (25 em,RSI=0.92) , BGR #: & /E1E 1981 4F (29 c¢m, RSI=
1.36) ,QQ F:&ATE 1979 4E(31 em,RSI=1.51) , TT #: & 4 7E 1985 4F- (25 cm,RSI=0.67) , X L5 R —5%
B, 6 25 50 PRI MA S RGBS T — WK E RIPRAERE AR Wi A8 & T 80 P2 A, 72 3T
FUCSEHEE T T B AENIC, FRASHEHET (20 tHhat 50—80 4-4R) , 48 HZT W AR UT R B 4 J8 (W1 Cu A1 Zn) |
TEHLE TR (A0 TP ) M HUTE (U TOC ) A ARG I, (H& AP AL TR . RS s (20 4D 90 4R ZE
A URYIE ki Y5 s ABE T e ), A3 DAY 4 JE VR B (4N Ph) A ALUC R 8 b5 (4 C/N fi1 8V C) kA&
B AR AL VR B SR (A0 TN P B AS 2 MAE S R g i iE R R, R 2R A S RS RS %R
A T RIS SRR AE 20 4D 80 ARARI 2R ARk RIS £ B R G 42 IR AR T A R 2
B A S N7 BRI 9 2R 2 T AR AR RS e A s R b ™ EE 28400 , 1970 4R LART I AR IR 10 km?, {H7E 80 4F
ARATI I KA L Vs B V5 Bl S, AR MR A BUARAE 1990—2000 4 LA, AHSGHS ] 3l i A Txk
M EAS LR AR T ARG B — B PR (H B2 2007 45, TRIITVE i A FUE AR ZUREMR G TR AR 2 FN AN B2 1970 il
A —2f T EL E RTZORARIE I 1 25 9 Fh 2 RR M T [ A i e Ak 253 22 [l % 1980—1990 41 1 ]
DRIV B I I A7 A WSR2 A, AR e 2 2R PRGN, 288 1 BRI (%) 2R oy, B i) 9 38 i A AR R
T R R L AN, B TR LR ARG 2 IR LS M K, a0 AP R AR R S T
o SR BRI A T R I 2 R A

TINEN SSRGS RZE NN HRILFEEZE R, B2 208 A A DK e Tl 1k
U e A s (=L vy A1 IR w1 1D e sl G AN v e v N 8 1 IR % S NS 5 Y S B s L N N
TETRIINTT SO TT W) AL 2 2 BF R PR 0 A MEIGHC . 48 (2015 AEIRIINGETHAEEE) | B 1979 F] 1990 24 1],
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