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TF AR P AR A PR AR R IR T EK =Rl 22 F
Y B BOIE K PR ST FTAE 1985—2015 4E T JR 1) 35
Vel BEIR AN A S A R 2R A . 78 B0
WA R T 1125 rif ity MAE, Horp b
FEST 220 107, BEECIERESE 905 13 (FE 1). T4Fulif
7 FF 2 /K TID 7307 26 0 ) () T T AR 0.1 m®, B L
XA 77 pm) B B RMETEEHEW, #5E%
BE 1 L MRS, AR EKE 2
LIRPE R 5%, HIRBOCHRAT

®1 ESIHENERERRERES

Tab.1 Baseline information on interdecadal net-tow
samplings of phytoplankton in the Yellow Sea

N - N i i W
AEAE AR BHEME JLEOE TR
eriod sampling time total Northern  Southern

p tows  Yellow Sea Yellow Sea

1985 4EE 7 1985 summer 94 19 75
1080 1985 4EFkZE 1985 autumn 91 17 74

S

1986 442 1986 winter 42 4 38

1986 4£4:7 1986 spring 84 14 70

1998 4E47 1998 spring 75 20 55

1999 44 Z= 1999 winter 39 9 30
1990s _

2000 422 7 2000 summer 85 23 62

2000 4£FkZE 2000 autumn 81 22 59

2005 4452 2005 spring 55 / 55

2006 4EFkZE 2006 autumn 49 16 33
2000s

2007 4 2= 2007 summer 83 14 69

2008 4E4-ZE 2008 winter 35 / 35

2014 4FE 2 2014 summer 81 16 65
2010 2014 EFkZ= 2014 autumn 82 17 65

S
2015 4E&Z= 2015 winter 72 13 59
2015 4£HZE 2015 spring 77 16 61

TR RE TS e B T oc g == kAT, FEAAR
P vE A 10 22D EA T B Bk 4, B 0.5 mL 11
AT BT ARR BRI TEUHE (AL Sedgwick-Rafter 1141
HE), SR J5HEY627 W 155 (Leica Biomed) T #4749
e SEES, YRS ARES Y,
1.2 HELE

TR IR R FE B . 2R 2
BE AR 3B 73 0l >k | Margalef $§%( . Shannon-

Weaver 5§48 . Pielou 5§40 Dufrene-Legendre $§
BT, BARA XS %SGR 1], PRI DI
AL 22 5 DTk R B SIMPER 43 AT kA7, 7
F PAST 3.18 H {4528,

2 ZEREHSW

2.1 PFARNFERRZL

AEAR R it e 2 PR ATL ) 202 Bh (B F
AR, HAREYE 58 8 142 R, I 20 J& 57 Fh,
REREE 2 J& 2 Fh, BREE 1 Fh, REBCSEHECRE
£ 1 )& Fh A ffi T 3 (Chaetoceros) 35 Ff . [&] i 4
(Coscinodiscus)14 Fii | % 4 (Rhizosolenia)8 Ffi 7l
pHE ¥ (Thalassiosira)7 i, FBEEHFIC AL Z 1Y
A )5 2 H % (Protoperidinium) 15 F 71 £ 3 (Tripos,
Jy Ceratium [R5 2)10 Fho MBI FREL L 610k
F, 1F 1980s. 1990s. 2000s F1 2010s 4 4EACFR
MZET A L, R0 BT 62.4%,
69.1% . 74.4%F1 62.6%, B # 55T 37.6% .
30.9%. 25.1%FH1 36.6%, fikde . 4 Fh A LBl
R Z B AR IFA R, (HRNETRE, 6
BV FNEL LI AEACBR T 47.5%, HBE0]
52.3%,

AR TR B E (F 2), 4 DNFERPREH1E
PJERT 0.02 WY FRIFAEYIA 19(RESE 15, HI3E 4)
JE AP, RESE Y BT R 79 (C. asteromphalus) |
R R i 35 (C. radiatus) . SHE 3 (Navicula) , ELA#
MA$7 7% (Paralia sulcata). E[1JE 5otk (Proboscia
indica). N|EHEE(R. setigera). " HE &
(Skeletonema costatum) L Kz F 35 T (B2 I £ 38 (T
fusus) . 7 [ AR B (T. muelleri) (PR EEH R T
0.05, SV IFIWEAE I RE I8 7 AR S A o L HF
MAER PRk R, BRRPIEE . RIE MR
IR A AAEARPR B B e 3, (R LA 345
FEA 2005—2015 4RIk, 435131 7.1 £% .
5.4 f%H 4.2 %, X} 1985—2000 4E 1 2005—2015
AT IR A, REBEET R A B RIS .
ELAEWA P . AR e A v Y A e A R A R
T 7 AR R Vi Th BB R CR AR UL S ML . AN TR Y
JE, #EA 2005—2015 4FJE, )RR D E 4
. Z2 B2 (Thalassionema nitzschioides),
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Tab.2 Interdecadal changes on dominant phytoplankton composition in the Yellow Sea
AR Lipe LT 4 A years
ecotype Chinese name Latin name 1980s  1990s 2000s 2010s
fiE#E diatom
TR AR TE Bacillaria paxillifera (O. F. Miiller) T. Marsson 0.047
B BB Chaetoceros affinis Lauder 0.014  0.060 0.020
i FA B Chaetoceros curvisetus Cleve 0.014 0.140 0.021
FEMER Chaetoceros debilis Cleve 0.091 0.035
EHA T Chaetoceros densus (Cleve) Cleve 0.064 0.046  0.040
S G Corethron hystrix Hensen 0.074
Itgs 11 153 i Coscinodiscus argus Ehrenberg 0.035
B JI [ Coscinodiscus asteromphal us Ehrenberg 0.046 0.134  0.057
% G [5 f Coscinodiscus granii L. F. Gough 0.013
T % (3 i Coscinodiscus oculus-iridis (Ehrenberg) Ehrenberg 0.025
I e 55 IR Coscinodiscus radiatus Ehrenberg 0.087 0.187 0.366
eurythermal i Coscinodiscus spp. 0.025  0.057 0.023
species B H R Cylindrotheca closterium (Ehrenberg) Reimann & J. C. Lewin 0.026  0.025
A FC AU 3 Ditylum brightwellii (T. West) Grunow 0.019  0.039
AT 5 Fragilariopsis spp. 0.026
FHE ¥ Navicula spp. 0.209 0.086
S A b e Paralia sulcata (Ehrenberg) Cleve 0.144 0.023 0.066 0.627
PR TE 5 Pseudo-nitzschia pungens (Grunow ex Cleve) Hasle 0.046 0.126
W B HR A5 Rhizosolenia setigera Brightwell 0.039  0.178
o B A Skeletonema costatum (Greville) Cleve 0.215
E3ialiEsd Thalassionema nitzschioides (Grunow) Mereschkowsky 0.067
W Thalassiosira spp. 0.024
1 55 13 5 3 Thalassiosira subtilis (Ostenfeld) Gran 0.011
YR (b RSy Chaetoceros brevis F. Schiitt 0.023
B JEL Rl LN 5 Guinardia flaccida (Castracane) H. Peragallo 0.073
warm temperate FEOR B Proboscia alata (Brightwell) Sundstrém 0.058
species EfI B BfR Proboscia indica (H. Peragallo) Hernandez-Becerril 0.583  0.049
ERIGIRE Rhizosolenia styliformis T.Brightwell 0.051 0.073  0.046
W il A B Chaetoceros lorenzianus Grunow 0.060 0.113
warm water Bt G R L 5 Coscinodiscopsis jonesiana (Greville) E. A. Sar & 1. Sunesen 0.016
species I P A 3 Pseudosolenia calcar-avis (Schultze) B. G. Sundstrém 0.070
i dinoflagellate
R e Noctiluca scintillans (Macartney) Kofoid & Swezy 0.018  0.042 0.041
eurythermal 2 H Protoperidinium spp. 0.032  0.034
species HLT £ 8 Tripos horridus (Cleve) F. Gémez 0.146 0.013
W G FH o Pyrophacus steinii (Schiller) Wall & Dale 0.013
W i W Tripos fusus (Ehrenberg) F. Gomez 0.143  0.030 0.022  0.419
warm temperate X
species p;ikiik Tripos macroceros (Ehrenberg) F. Gomez 0.032
AW Tripos muelleri Bory 0.065 0.049 0.017 0.226

TE: RPIILERN 4 4R 2 235 0 >0.01 B Al

Note: Taxa in the table refer to the dominant species with dominance >0.01 in each season in different years.
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W% i M B 22 B LN . 3% (Guinardia flaccida), DA &
B KV 1) [ FA B 3 (C. lorenzianus) | FE v i
(Pseudosolenia calcar-avis) &5 ) Fh T 4 16 BE V%
AL, BARHEE SIS 0.05 Dk, ML
PR A KB E, JIRAN B AR EAR K, 7E
1985—2000 41 2005—2015 4EF- 144351 K 67.4%
1 71.8%, BRIKFHELGIFE 2005—2015 4F | T+ 31 °F
¥710.3%.
22 FEMERERTH
PRI B B AEARPR A S AE 1.26%10°~
709x10* ~/m®, 3 76.2x10* A~ /m’, FE¥E F B4R
RBRAEZHTE 1.1x10°~701x10* 4~/m®, T3 71.5%
10* A~/m®, HOF# 8 T B FEER 80.3%, 1F
2010s 13 5 3] 67.5%. H i AECPRAS S 7E

0.084x10%~51.6x10* ~/m’, F# 4.72x10* 4>/m’,
AP 53 T BAFEREE R 19.7%, TE2010s -2 5 F)
32.5%. BEUGFTRUAAEY) B E I | ko R e
FETE 2005—2015 4EH)F- Kk 140x10% 4~/m’
132x10* 4~/m® Hl 8.4x10* A~/m’, 7548 1985—
2000 4EIENN T 6.0 15, 6.1 f5H1 4.7 %, Hirpdb#
WLk 134x10* AS/md . 121x10* 4~/m® #
12.9x10* 4~/m’®, Zp5I86I0 T 7.3 %5, 7.2 £ 7.6
¥ R 145%10° AN /m’ . 140x10* AN /m?
5. 1x10* A /m?, 2 T 5.1 4% 5.3 450 2.5
firo MHIE ., REBEM)FE HORE (& 1), i H ik
B AECPRAESIAE 0.012~20.400, HAE 2005—
2015 4E 447K 3.93, % 1985—2000 4E-F- 14
ACEREIN T 1.13 £, Horhdb i Fl R 5 5 518
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Fig. 1 Interdecadal changes on phytoplankton abundances in the Yellow Sea
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4.15 F1 3.77, 5B T 2.33 f5HF1 53.7%. B
HRE e LL LR B ZE bk, BETHEIKT R 8.17,
S HAL AT KO 7.29 5.

BT 7 AT ) A T A 35 ) AR AR B AR Bk
F, R WEIRHEN R ER S FETE 2005—
2015 AEARE I IRy HE(E 2), 30 45K, EifF

3900

16 W 2 B KO 189%10° 4N /m?, 7 2005—
2015 4EMSEIKF N 369%10° 4~/m’, # 1985—
2000 4EHEIN T 11 A%, Horbdb . BB
33.1x10° ~/m’ Ml 621x10° A~/m?, 258 im 1
51.7%F01 14.6 1% o [ 57 3 = B - K -4 17.5%10°
AN m’, 78 2005—2015 4EAYTF-347KF R 29.6x10°
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Interdecadal changes on phytoplankton abundances of dominant taxa in the Yellow Sea
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AS/m?, B 1985—2000 4EHE AN T 3.24 4%, Hobdt
R T2 28.9x10° A~/m® Hl 30.2x10° 4~/m’,
Sy RINEIN T 2.22 A5 S A%, HLAEWA L i V-2
IR 126%10° 4~/m*, 7E 2005—2015 4E -4 7k
Sk 246%10° A4 /m?, #5 1985—2000 4E¥E N T 11.5
%, Hrdb . BFEEF R 500x10° 4~ /m® Al
56.1x10° A~/m®, SyBIBEHNT 12.4 £5 50 25.8 £ £
KN 35.4%10° 4S/m?, fE 2005—
2015 4ER KK 63.3%10° A~ /m?, # 1985—
2000 4E¥EIN T 4.7 A%, Hobdb. mEEEEY
108x10° 4~/m> 1 29.4x10° /4~/m>, ZF %I T 9.19
50 1.55 % . $063% (Noctiluca scintillans) = & >F
BIKFK 3.19x10° A~/m’, 1E 2005—2015 4EHF
KIK-H 4.71x10° A~ /m’, & 1985—2000 £E15 M
T 1.54 4%, Hadu#im- 4 h 2.75%10° 4~/m’,
WK 6.19%10° AN /m?, 25 HNT 26.9%7F
3 f%.
23 SHEMMKETH

AT IR PR AT ) 2 AR R A AR B (8 3),
Ykt e AR 0.5~2.25 ZIA17255), ¥ 0.99, 7F
2005—2015 FERFEIKE R 1.3, B 1985—2000

251 Ot #¥% NorthernYellow Sea
- OB &% Southern Yellow Sea

g
wn O

YR EE
species richness
e ==

<)

W
T

iem

win

ERINT 78.9%, Horhdb . -k 1.33 Al
1.28, 433N T 65.9%H1 95.9%. W ZHEPETE
1.14~3.35 Z [ 283, 134 2.03, 7£ 2005—2015 4
(-5 KSR 217, B 1985—2000 4F34fin T
13.3%, Hdt, m i3 1.98 F12.31, 435
FRAR T 2.85% 034N T 28.9%., ¥Fh4 5] 7E
0.42~0.8 Z[HAE 3], FJ 0.62, 1£ 2005—2015 4
(-5 KSR 217, B 1985—2000 AFFEAR T
13.5%, Horrdt, m i1 0.52 F10.62, 435l
FEAR T 20.6%F1 8.67%.
24 FHEYBHENERTEGE
X ECHEIF ALY 2005—2015 4EH 1985—
2000 4E 1 #E V% 22 SR T T SIMPER 434 (3R 3),
SR RAL 17 B IR )RR 22 R Rt
T*ﬁ‘ﬂi?jna 90%LA |, TR . b IR B
oA 15,12 fil 16 JRFh . WA R A, fA
BEXTHETS 22 M TTICR IR (R iR 16.69%), Hik
B, B BfmE . SREE. P
BB, (R XORE B A A F, 72t
B LA r e ) B K 22 S 0 DUk i R (R B
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Interdecadal changes on phytoplankton diversities in the Yellow Sea
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£3 EEZHEYEEE 20052015 F£5 19852000 F M EFTEME
Tab.3 Percentage of contribution on phytoplankton community dissimilarity between
2005-2015 period and 1985-2000 period in the Yellow Sea

%

thr 4 KT # 5 51Mk #/% percentage of contribution on dissimilarity

Chinese name Latin name i Yellow Sea Jb #5F Northern Yellow Sea B0 Southern Yellow Sea
ik Tripos spp. 16.690 23.170 15.530
JiEE Chaetoceros spp. 14.990 9.559 16.130
FLREA 4 Paralia sulcata 11.260 30.03 6.812
[5] i Coscinodiscus spp. 9.341 9.234 9.424
Bk Proboscia spp. 7.129 2.635 8.271
A A Skel etonema costatum 4.621 5.503
R A Rhizosolenia spp. 4.280 4.879
JLP I Guinardia spp. 3.739 2.166 4.056
J 2o H e Protoperidinium spp. 3.353 4351 3.165
PUZETE 3 Pseudo-nitzschia spp. 2.889 3.140
G Noctiluca scintillans 2.847 2.416 2.971
TR Thalassionema spp. 2.749 2.071 2.898
FHIE B Navicula spp. 2.419 1.663 2.641
i it R A Pseudosolenia calca ravis 2.254 2.688
S e Corethron hystrix 1.449 1.737
T Thalassiosira spp. 1.716 1.353
Eoy:h Eucampia spp. 1.819

ZFTTHR A cumulative contribution 90.010 90.840 91.200

B JRZH S, AN ff i (Eucampia) 7E L #
(2% FoTHRIAEN T 1.819%., 76 Fg 800G M BRI
M 2T kR BA R T 16.13% M 15.53%,
HyCH RS . SRee . BAEmpise . Pra 4
B,
3 itig
3.0 EEFHEVEENESBEREKETL
H 1985—2000 4 50 4EA0TF B & PR &
PHA LUK, X B TR R ) 0 28 5 e A R A
AR WIRA o BT Ui 40 2L P e A T T DX
TR, XU R TR AEAS AR, 32 R (e
AR A BRI # i W R R
JUIRTTEREEE R B AR . BRI, I
FRARER SN RO 5, T IR A0 = R AN A 9
(5] 98 55, 3 Yl AR SR G 48L 2 T 5 (Asterione-
llopsis) %5, 1AM A A 45 B /K P 2 B 4 B o (R4
B WERATESD. PSS EER AT,
PRI s . ELABDAdT s . MRAS . MRS REEE . B

BEERER R ABESE , 1985 4E LIORAYAEAR
R P A A it 3 BT 45 SR B 0 4 A 4 g B
A ARy 1 5 D ST A AR R — Bk . 7E
REERFORIT . METE) . ki, . B
WG 2K HIN RIS, B R
TRAER (I 28 AR IR AL T Stk 2 h, HilE
TR £ 8 P OEFRER RS, db . R B
G AR 2 RRK 2 g5 o B G Y, R R A A
KR AN, B R ER SR I BT N BRI E) P
BR R 3 Si BRI A KA b Y X S
T IR RO T, A TR R,

LR (B ST |y N e O] TE ST 3 I (P NS
I 3N X S A AL B S R R R, TR iR A R
P E BT B A K AR T R A AR AR P AR
fiE. MGG, Wi R ER AT .
B BOLIE | $UZEIE 3 (Pseudo-nitzschia) il M BE VA
DEEFR, Rk e FE IS P 0O “E B LB R R3] 50%~
60%'%, AHFFTIR & BLYEA 2005—2015 4 L) K7y
TR B B YK R Z R T RIS,
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FAEE . BOGTEAE B R T KO B BT,
SEREEE T LU BIAE 20108 FRFE 76.9%. IL4F
SR B SCHER L TE S8 1 R BT RO B A5 R IR R S A
F R KOF HEE ke AT Je IR R B
W AR PR A% =) 5 B # AN TR, 2005—2015
ELLR, BRI R KA TR IE T,
HUGE A 2 F e o B, X 5k
JC BT I TR R VS R A g R o — &Y, A
FEARIEE . RICAEE . BRI MBS YRV T
LB Ay o TR ) 2 R e 0T LU
o S BBV RS PR R B, DB IR AT ) 2 R
PERAFERPRAS SR A, db. MmN £
BEGHEA 2005—2015 4FJGA T RERR B 42T,
XS EE R h e R, A 2007
AF DK i B TR AR ) R S A B L T A
TR AR P A I8 254 & AR T AR AR B 1) TR A
R, WP AR RN A BE R BBt 2 B T —
FE AR Sy, DR HCHE I RS e MR A AR B R A7 )
ANFEFEBE A RE M . AR 5T & I e R ) R 2 b
TRECH LT BT, SO T AR R A B Y
Wi, SR A AR shHIR K, B0 3 I i il
Y REVE KA MR E, X5 A Skl e
(30 30 47K AU B PR IFAT M RE T 45 1 LU AR e 1Y
WA AH— 2
32 EHZHEYBEERTELAYIEME
B B9 2 M
TR MRS R G R E IR 7
&, HFR AU 32 AR A = KPR 1R
W5 38 A 1 ) ) L R M BB A 2 R G 2 A
P, WiFAERE Y LEAK . RZ A=
YR mYy, CEGEPERERER . BRI E
Ve B K, R R AR TR AR LR AR R L
P B TT IR0 R A KRB N, PR IR BT
R 1A R L se et | R e TR AR B, R
M) 380 6 Vg ¥l A= ) VERL SR At A A 1 B LK
F 5 2 W P 0 28 7E R R I A K R B B B
PR Py e PR R AN R Y . B (Pagrosomus
major) . & i (Engraulis ringens) 78 HAT- 1o B
BrE s i e Y, ARS8 E S ey
BT & BRI YA 61 J& (e ik 38 J& .

s 16 Jm), [0 o AU e 20 00 5 2 54% 0
14.6%, IAMNAA WU B (Ditylum) | J5i 2 H g2
{HJEXE T H A 82(E. japonicus), 7rHAT-HE M &
BB R RER P et B REEREN E,
Agh a5, b SRAECE A3Gn, PRI K
R ) R, G 2 B L ARTE A A
ARG WALt 2 a5 0
R0 EL R - 3 A L T AR Y G R T
(Sardinops melanostictus) il L £ ik 28 FhiTiis
FaY, BB RS . M EE (Trieres,
k1 Odontella Y[R 4 5 44) SHE BESERESEISRE, 0
AR BE . B85 (Dinophysis)~F F g B, 1y HL
AL 1A b B B S s i i i g 210, B
fi% (Clupanodon punctatus)fi £ i) 77 i Al 4 = Ei 4
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Long-term changes within the phytoplankton community in the Yellow
Sea (1985-2015)

LUAN Qingshan"?, KANG Yuande', WANG Jun'

1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs; Yellow
Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Sci-
ence and Technology (Qingdao), Qingdao 266071, China

Abstract: Based on the phytoplankton net samples from the Yellow Sea collected between 1985 and 2015, the in-
terdecadal variations in the community structure were studied and the composition dissimilarities were analyzed. A
total of 1125 samples were checked to establish the phytoplankton community structure, including 220 samples
from the Northern Yellow Sea and 905 samples from the Southern Yellow Sea. Phytoplankton samples were pre-
served in 5% formalin water solution after each towing and were kept in dark until analysis. In the laboratory,
sub-samples were analyzed for the identification of the species, which were counted using an optical microscope
(Leica Biomed). Phytoplankton diversities were represented by species richness (Margalef index), species diver-
sity (Shannon-Weaver index), and species evenness (Pielou index). The dominance of each taxon was calculated
using the Dufrene-Legendre index and SIMPER analysis was performed in Past 3.18 software. A total of 81 genera
and 202 species were recorded over the past 30 years, with diatoms and dinoflagellates being the major groups.
There were 58 genera and 142 taxa of diatoms, 20 genera and 57 taxa of dinoflagellates, 2 genera and 2 species of
silicoflagellates, and one species of Euglena. The species number of diatoms accounted for 62.4%, 69.1%, 74.4%,
and 62.6% of the total in the 1980s, 1990s, 2000s, and 2010s, respectively. However, this proportion was only
47.5% during the summer seasons; in contrast to the dinoflagellate proportion, which was 52.3%. In 2005-2015,
the dominant taxa were Paralia sulcata, Tripos, Chaetoceros, Coscinodiscus, and Protoperidinium in the Northern
Yellow Sea, while in the Southern Yellow Sea, they were Chaetoceros, Coscinodiscus, Proboscia, and Skele-
tonema costatum. As for the species ecotypes, there were no obvious variations in the eurythermal species, which
were 67.4% and 71.8% during 1985-2000 and 2005-2015 century, respectively. However, during 2005-2015, there
was an average increase in warm water species of 10.3%. The interdecadal average abundance of total phyto-
plankton was 76.2x10* ind/m’, of which 80.3% was diatoms, which declined to 67.5% during 1985-2000. During
2005-2015, the average abundances of the total phytoplankton, diatoms, and dinoflagellates were 140x10* ind/m”,
132x10* ind/m>, and 8.4x10* ind/m>, respectively, which had 6.0, 6.1, and 4.7 times increase compared to 1985—
2000. In the Northern Yellow Sea, their abundances were 134x10* ind/m’, 121x10* ind/m?, and 12.9x10* ind/m?,
while in the Southern Yellow Sea they were 145x10* ind/m?, 140x10* ind/m’, and 5.1x10* ind/m’, respectively.
There was a dramatic increase in the dinoflagellate abundance and the ratio of dinoflagellates to diatoms increased
by 1.13 times when compared to 1985-2000. In addition, this ratio had marked seasonality, with 7.29 times incr-
ease during the summer seasons compared to the other seasons. The average abundances of Chaetoceros, Cos-
cinodiscus, P. sulcata, Tripos, and Noctiluca scintillans were 189x10* ind/m?, 29.6x10* ind/m?, 126x10° ind/m’,
63.3x10° ind/m*, and 3.19x10* ind/m?, which had increases 11, 3.24, 11.5, 4.7, and 1.54 times, respectively, during
2005-2015. Similarly, in 2005-2015, the phytoplankton species richness in the Yellow Sea increased by 78.9%.
The species diversity was maintained in the Northern Yellow Sea, while it increased by 28.9% in the Southern
Yellow Sea, compared to 1985-2000. The long-term variations in the phytoplankton communities determine the
variability in the diet composition and food basis of fishery resources. Research found that the fishery community
structures had gradually declined with smaller sizes, low commercial value species, and young individuals in the
catches. This is in conjunction with human fishing activities, environmental variability, as well as diets for the
food base. From the perspective of the phytoplankton diets, this research provides basic data and references for
further discussing the effects of phytoplankton changes on the ecosystem food web structure and early recruitment
of fishery resources in the crucial habitats of the important fisheries in the Yellow Sea.
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