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Environmental evolution of Lake Taibai ( Hubei Province) over the past century revealed
by cladoceran subfossils
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Abstract: During the past century, shallow lakes in the middle and lower reaches of the Yangtze River experienced climate change
and increasing human disturbance, resulting in widespread lake eutrophication, regime shifts of hydrodynamic condition and aquat-
ic ecosystem, and significant degradation of their ecological functions. Cladoceran, as an important aquatic organism, is sensitive to
environmental changes in lakes and surrounding catchments. However, the environmental significance of cladoceran subfossils in
subtropical lakes and their unique response patterns to environmental changes from other paleoecological indicators, such as diatoms
and chironomids, are not clear yet. Based on the local historical data and monitoring data, this paper reconstructed the past develo-
ping process of environment and mechanism of Lake Taibai in the past 100 years from the subfossil cladoceran communities in a
sediment core. With significant differences to the response pattern of diatom and chironomid communities, cladoceran exhibited a
more complicated manner along with environmental changes. The significance of cladocerans to fish yield and the potential and limi-

tation of using cladoceran subfossils in reconstructing historical environments are discussed.

« 2021-10-21 WS ;2021-11-20 WiEks.
FEZRALRR =AW E I H (42171149) ] R A B 4511 R0 51 B (pdjh2022a0405 ) F1 T 75 44 1 51 45 U 50 H
(2020A1414010320 F1 2020A 1414010354 ) It 4 %5 ).
v MAFEVEF ; E-mail; xhdong@ gzhu.edu.cn.



WRRF HARDNGRBTHRLRAPT LT RAFARIERE 1373

Keywords: Lake Taibai; cladoceran; environmental change; paleoecology; regime shift

AT AR 70 AR A SR MBS A TR A SRS B ) i 5t R WA SRR IR 2 5 TR
IR IR ™, 51 % R B PREE 5 ., G BIOK PR T H R T e VR URURS 38 DD RE IR AL T FLPR B Ak Bk 3
DRI S 2 2R, TR B ISR (0 AN/ A KT Bl B B 2 3 ST B0 X 238+ BR800 5 5 R AL I S B
— 5 TG SARAR IR RGH A K s (O A ) Ak 3 1 A E T A 6, 9 — 0 LR B A R R R
TR SRR TS Y K SR S B 5, 5 | A B R R A A Wi B T, v K AR B SR X
ST 22 AN 7 A B A 8O T L 7 S [0 4 ) 5 A 77 1 50 B 2 S5 R T 30001 A 75 R B 18 4 1
JiEU LRV A S 2 R GRS A o o e R (R BRI 2R ) B A A5 R G B TR AR 1 LA ZR
RS RGO KRB B A b 25 T LARL A I

B WIIE W DT 73 B0 (<50 4R ), ot sg i A R KU AR 28 R G (5 L, A LA A Y
SELEIC T LAS R W3 2 o I 300 A A PRI 0 (ol B2, 48 7% GV A B AL AP ) 1 1980 LIS, 6 T
WIATTR A AR A H 22 2 BT, 55 22 W10 7K A A 0 A0 050 R o 25 % K P ol A O L AR 4 L
T REEE Y , AT LA R A A WA DU b, BROH T LR R B 1 75 s K AR A 28 R G AR R4 1 A
BEEAS B BBl TRt A W B 4 UL LR AR, A S A W A R i O LA L 5 2 R AR S %
YR AR AR A RIS 28 R IUT A B — bR R 7 A R b 0 b T U B A L X i S
AR RGEEN SRS R TR A IR A R R IR 2 M R R S O W B R A I i A
A AERFFE A — A WA SR A H, S A T Lo AR (1) 6 A 2 7 1 32 i T8 A 80 4 560 0 75 09 7 i L T 1A
PR S R GRS B, IR RS R A EAE Y S5 H R T B A B AR Z BEVE LR R SRR
YT AIRE BRI A B

VA KR T A A 2 B PR R A 0 SR B 3, SR IR AR W B £ R — SRR S A B
W, IWITTTE K A 25 R GE I SR A RN RE T U 3 P 2 W g TR AE 1. DRI, W30 P A 28 1 o T 5 £
A A5 S S FRBE R T =2 (] 69 6 R AR A SR P N A, N T WA S B E W BA B
(5% 7 X R RAET R, LT RS R AR AR G G A 78 91T DO T, A5 A A SRR R ot
ST i AR AR . BRI R T AR S W R A 2R R B A BB W R R b A A
PR T A T4 (E BT T 1l b SE X i O 5 T A R T R A A 2 A A RS R A
HE 25 B 0 S AR UM DX AU Dong 255 60 A INBIVAZRIZ TR Xk RAE K | Cheng %
TETFE I A A SEF . TR [ AR M R WA AL, K25 2 A G35 4R B R k[
W), 9T A 25 R e A — 2 W WA R 280 7 R PRE A 7% 2 S B LR VA A K 0 a3 S e A
WL B 1A PR A R 3L

R SCHDH S o T 5 IR ST 5 3 L B 458 25 0 LA K 91 K 1 9 R A 2R RV 1 K AR S 2 T
AT 150 4F3f , KT A R IR I 2852 T 7" 3 1 /K SCAC 1RO FTBHA 55 5 3R Ak I, S 80K FUBAL, 2R 75 &
Ge o b BRI RA S . E AT — e T AR LI C A — B IR, A I, X3ty A A58 T I 7 i
BOARCRIFSE. (A0 1) 23 HENENE S5 SR BB I T R PP e S Bk B A L, T A T 5 ol 0 R i o 1
o T I AR 2L S5 B TB AR TR T3 1500 4F LI O A Bl 1 75 A 2 HLaR 2 R 70 ik IR pe s
3 Ao b P X R A AL A7 43 HT , TR T 1950 4F il H5 I80HHE 78 X0 57 255 37 ALK T80 i i 13 5 X 5
283V X 454 DU A [T 490 J8E A P 907 s R AL AL B HEAT T IR AT, (HEL3] H A% R TT REZI T
RO R A 2 TEARAT BOBIRTE A A 0 ST T 5 LA oty £ S T 4 735 0 39911 BRI A8 AL A3 1 S 75 41— 3L
APBERIN 22 002350 A U T ] — Bl L R 0 % S = B £ B, SRR T 150 4F Sl fry 6
AR AL T AR, 20545 PR W I B A £ 28 U Bl , SR AR S RETR (AL LA 5 T EE At o P ot 2
ASFERAE M AR IO B 1] 25 5, B TIPS W0 PR A0 2K S0 A e A e R A e A T
RS, F2 BT b AR SRR IR 2R, I 5 vy A A o Z Rl e



1374 J. Lake Sci. (#5aF2) ,2022,34(4)

1 HRS %

1.1 ARRER

KM (29°56" ~30°01'N, 115°46' ~ 115°50'E ) J& 4 V1. 7f T 37t 72 S J5L A 90 3% rp i — A~ /N LR KA
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2 R T B RN 2, AR T AR 960 k™ ™) K P VAL 28 5 S LA AR b 3, BRI AR K A /N A2
&5 1950s FHIZE 1978 4RI W TSk PR AFGES 17 DR RIS (3 1 8 s FEY L B3I 1970s AR IIA B HiEE. K 17k
FEFRBEFF IR T 1950s, 1980s J5 114 J2 A WIS F5 70 , Va1 R IE SR TE 2540 38 0 1 D8 & PR b R 30K i R 4 |
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Tab.1 Characteristics of main water quality parameters in Lake Taibai

£zt 2002 4452 2007 FEHZE 2012 4E (R HE ) 2016 4452
pH 7.51 8.95 8.45 9
HL 5%/ (uS/cm) 223 274.6 212 268
B /m 0.6 >0.5 0.32 0.7
M (ng/L) 86 69 388 175
MA/ (mg/L) 1.70 1.37 1.56 2.03
W42 o/ (n/L) 4.7 30.2 77.0 71.7

s AR UL« T A48 (2019) 70 5 HUAYBCHR A IR T A1 A A S5 0 804

12 BRAREEXWEST

AWFFERET 2007 4 5 A FER WL AR X i R AR SRAT IR TUARE 88 (TN AL, SRAE AL E Dy 29959
44.3"N,115°48'26.5"E , RAE/KIE 2.5 m) BY_EFR 42 em #£5y, UUBUFE_E#F 20 em #2 0.5 cm [8]f§,20~40 cm % 1
om [A]F§,40 cm LUF 408 2 em [BIFRSRE. OTRUEEAEAUTHSE 2 BB X B AR O R R AN ™ | L5 42 om
T 1A 1860s LIk MR TLARY). VIR 28 n G 3 BB TR EMN T T R ERSF
SCROE T

R RIAEIRS % Frey BT EE"™ HEAT: FRIRZY 5 g HZRTRIMRAIRIRE Sy | B SR AL B A4 200 mL
10% KOH ¥ W HYBERR e, SR K TR0 B IFA (60°C , 1 h) LA AL (it i 2R € , WSS A it 80 m A4 1 199 58
U8 B AT M L 9 5T P28 MK EA TV DR WSCER , A 25 2 10 mL I in A KRG Y E )7 1T 2.

AR S RITE G WA T HEAT. el i FE /0 FE 4, M 100 L BF i & T4 HEUE , 72 100 ~ 400 %
ST S TR A 2 ) 3 AR e 4 P AR A S IR AT TR A A &
VAR RS (T8 A , DR X i — /g 1) 3 S0 AR 4l AR [R] (0 3 A B 2 43 T 3+ 80, e LA o/ T 5 i
I & BRI I BCRAE TGS R BEARE R A AR TSR D A B 100 DL b A A 208 3 58
& b R (A v T B UURRY b BRI 2R B0 ) FIAH X F B (3 — Rk M 28 5 B B0/ 2 Ry Le ) . B
JET 53 LI REAE ] Tilia Graph B2 FF2 0, IR ADAL A HF 91 4336 T CONISS BASM 45 R
1.3 HIBSiH iR

JE B & £ 4 R 434 ( Non-metric multidimensional scaling, NMDS ) J&—Foi 22 4 25 [8] i) Al 58 6 4 i 1k 5]
R4 2= [RI AT SE A7, 2 BT A2 Ta] Esf SR BR O 4 ) J5L R DG 28 W B8040 40 A s , W0 ] 48 7 R o ) 40 R 0 22
RN AL A A A A8 A A5 S0 R A it 55— A AN T R R AR ke B
YR A SEE , ERETE IS LA RORE St v B, 5 B 28 DA — A i OB 2% 14 L TR b AT B 4 AT
I E B EAS T 62 ANZAAE AR 30 A FE AR SR AN AL [RIAE, X R — TR H Y A i R RV
PEHEAT NMDS J3#7 , 43 535568 — i 45 43, T LA FROR & AR e 1 SR ZE AL R AE. NMDS 43 BT 7E 3R A8
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FAZE e SRR 3 AT IS E] Y 4 B RS R AE Excel WNZR STARS #EER AT 2047 , AR BIFR Z4L
BE W 0.05, 25K 10,38 i THEDIR S Y E AZ L H5 5 (regime shift index, RSI) e RARAS MBI AB IR/

K25 0 R B, Jeppesen ZEWTFL 87K H1EJE ( Daphnia) 15 388 ( Daphnia ) T4 538 ( Bosmina)
S H ] ( palaeolimnological predation index , PPI) 55 B3 P A 4 65 Pk 2 itk B 52 i B A 26 o 2 18
Kt , FATVRI T PPI ORI /RIF A W) & PE S E L. @ e UK R (A 22 5 SEBR i Dl 7™ 58
SEHEATRS L, 3 PG R A AR T v >H 2 o il g ke I i 7= Jr 12 X A 8k

2HR

21 HRARAE

R EIEESL b M 30 B ZEIR A, S A R AL WA T | LU % s (30 80% ) , o R B
J& Bosmina A& B LS X LR (347 43 & 1385 75% ) , Bosmina coregoni A it AT I 4 X LA , -
WA & ik B 32%. SR/ S/ MHER B AR B BB 2, DUNBRRIGRD Alona 12 R 2880 &,
FH AR AR B RN Chydorus sphaericus F1 Sida crystallina JRA3 %88 B PR, BAPIFRM H%)E ( Daphnia) B FH
Xof = BEREEAR (<2% ) . HR 4G CONISS S Hr A f BVl 43y 4 DA, & G 2R EIN T

AT 1(42~35 em, XF 5 1860— 1910 4F) . IAFHILL B. coregoni .Bosmina sp. /N Alona sp.Hl Bosmina
longirostris 3 3 , £ 1905 4F B. coregoni #IX FJER K, AT 3k 42.9% , Gk R IGHER. HEW 1 hir =R
/INEY Alona sp. \Acroperus harpae Fil Camprotercus reciirostris 55 A% =F B 52 PR .

H A 2(35~25 em, X R 1910— 1944 4F) . AT HIUT 5 #F Alona rectangula type ./NEI Alona sp. .C. spha-
ericus 1 S. crystallina FJEZEAFE I AN B, IR IF RIS A —, B. longirostris 1 Bosmina sp. = E 340, B.
coregoni F-FEUH /L.

HET 3(25~17 cm, X} 1944—1965 4F) . A HHUT 5 AP /N Alona sp. (C. sphaericus 1 S. crystallina 1)
FE R BRI, VRUERR B. longirostris \Bosmina sp.Fl B. coregoni F-FEHEAR M LSS — B B, B sl #.

HAEM 4(17 em Ph_b, R 1965— 2006 4F) . AT HIAT 5 FP A, rectangula type /N Alona sp. .C. sphaeri-
cus Ml S. crystallina B =F 7255 = B Be3E N5 PR EEFE S (E, Hyocryptus sp. 1 U H B, (E VR W FIATY &5 4 5% 48
# ERERD B. longirostris 1 EE = [ Be £ /D, 1 Bosmina sp. Hl B. coregoni EERFfaE (K 1).

2.2 KA ZETEE NDMS 547

RS Y NDMS 2528 rh, Fi P44l 0 R AE B 23 51y 0.99 1 0.14, fige B J R BCHE 14 J7 251853 31
73.68% #110.13% . 7EJ@Fh A B |, & ‘B 5 B. coregoni \B. longirostris %5 MTE R A AR T H— ) &
AL T ] 5 W R AR UN/ N Alona sp. A. harpae ,C. reciirostris S5 W] BAEE M 22 1. BE S MGHES) 32532 5
— g, FE 1 AR R— 2, WEESA 4 LA IRE SR RHEES 5 25 —h ERE S B9 HES 3=
BTN 225 (18 2).
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Fig.1 Cladoceran percentage diagram of the sediment core in Lake Taibai
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Fig.2 NMDS ordination of major cladocerans of sediment core in Lake Taibai

(The number on the right figure are the sample depths, cm)
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Fig.5 Sedimentary proxies in Lake Taibai core, drought and flood conditions, population and

arable land area data of the catchment. Diatoms were grouped according to habitats and

the environmental zones follow the ones for cladocerans
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