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FERIBED ¥ 25, HSHOA L@ T
%, 1965; Tomas, 1997), ULRFEIFIFHY P Fh &
B 2R WA R, A AIRH Margalef
T8 8. Shannon-Weaver 5%% . Pielou 78 401 Dufrene-
Legendre 880171155, BIAAXSH IR S 4%,
2016) , AT REHLHE R T 0.02 B9 R A L F

2 H#R
2.1 TUREIE A Y AR LE A

2011 4E 9 HZ 2012 4F 11 HzZ b, fHEMUIRE
FESR I IR I Y 51 08 93 Fh(E AR, Hidak
B 38 JE 66 i, ¥ 10 J&8 23 Fh, AEHERE 2 )8 3 Fh,
%1 it 3% (Raphidophyceae) 1 il . fif: i i 1) T 4 F0FE 5
IRAFIELY 70.6%~96.6% (-1 84.6%), Sl TR
Y R ERERE, MERE R 5 s R R
J& (Thalassiosira) s BT 10 F . 9 FhFn 5 Fh,
B EAUE B T ARG SRR 8.8%, JE
J& (Prorocentrum) . J5iZ H 5 J& (Protoperidinium) Fl /i
%)% (Tripos: Ceratium F1 Neoceratium ¥ []J& 5 4%)
AT 4R 8 FhA 3 Fh

MUTEE PR TR AR AR OB (R 1), L
Tl 2 bl A v R T PR 2 AR, HR o R AR AR DURR TR
TR IR AL . LR T 0.02 By, fike
A HHEAT 3 (Paralia sulcata) . i [G X2 3 (Ditylum
brightwellii) . 5.0 311 4% i (Thal assiosira excentrica)
J\ i %% BF ¥ (Actinocyclus octonarius) . 7~ i % 4 1
(Actinoptychus senarius) . 3t [ [AIHE]E #(Coscinodiscopsis
jonesiana) . % 4 [ i #: (Coscinodiscus radiatus)F1E[]
JiF B4R (Proboscia indica), fif: #i s A7 /)NS5 il fi: 4 4
(Dictyocha fibula) i1 /\ i fi: #{f 35 (Octactis octonaria) .
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Tab.l Dominant taxa composition of settling phytoplankton in the Northern Yellow Sea off the Zhangzi Island

, BB (% -
B Group Chi;iifame #iL T34 Latin name Percenta(ge ) D({jl‘lil?’lfce
of occurrence (%)
Tk J\ i 8 A Actinocyclus octonarius Ehrenberg 100 0.091
Diatom 7 I A 0] Actinoptychus senarius (Ehrenberg) Ehrenberg 100 0.059
BRICEHLIE .  Coscinodiscopsis jonesiana (Greville) E.A.Sar & I.Sunesen 100 0.029
(53] 7 Coscinodiscus spp. 60.6 0.002
o [ i 5 Coscinodiscus argus Ehrenberg 84.5 0.004
B2 B (5 i e Coscinodiscus asteromphal us Ehrenberg 100 0.011
% EG I 0 35 Coscinodiscus granii L.F.Gough 80.3 0.005
L 55 [ i Coscinodiscus radiatus Ehrenberg 100 0.026
211 55 5 7 o Coscinodiscus subtilis Ehrenberg 76.1 0.003
i I [ s Coscinodiscus wailesii Gran & Angst 100 0.007
S /N e Detonula pumila (Castracane) Gran 40.8 0.002
A B 5 Ditylum brightwellii (T.West) Grunow 97.2 0.111
WIJLNF#  Guinardia striata (Stolterfoth) Hasle 56.3 0.005
FHE & Navicula spp. 76.1 0.001
FLA AR 5 Paralia sulcata (Ehrenberg) Cleve 100 0.319
Plar Pinnularia spp. 93.0 0.003
R Pleurosigma spp. 100 0.016
E[ R Bk e Proboscia indica (H.Peragallo) Hernandez-Becerril 84.5 0.025
Bl Thalassiosira spp. 87.3 0.022
B.OF)G4EEH: Thalassiosira excentrica (Ehrenberg) Cleve 100 0.091
BkiGEER Thalassiosira gravida Cleve 71.8 0.006
T B Thalassiosira leptopus (Grunow) Hasle & G.Fryxell 67.6 0.005
Tk W /NEERIEEHERE  Dictyocha fibula Ehrenberg 100 0.062
Silicoflagellate  /\ i ik #{fi 35 Octactis octonaria (Ehrenberg) Hovasse 74.6 0.034

22 MEBEENEFEWL

WG], T AR A 0 R e 8 A E (6.1~169) %
10° cells/m*d, V14 39.4x10° cells/m®d, WAE HFLLE
2012 AERkWI 9 A bBA), HRChHEZR Lhha), Bk
B 5 ko R MO DR, 1T A 2R A 0 32 B
BETTIR . FEBEDIMEE AR LA (5.6~154)x10° cells/m’d,
14 34.9x10° cells/m®d, JEAEAR (k#4345 38 H A —
(& 2), B RSP T EE T 37.5%~99.6% (F
¥ 88.6%) , X UK T IFAE Y 1 DT MR K o e R 3E
o S HO G R A BTAR AT B 0.22%10° cells/m*d Al
0.84%, JHAETTRREL/N, B AW TP TR B A
XPcEr, B RE R E o LR BUAE R A R
TURE T =28 K AE (0.12~28.5)x10° cells/m?d, P 4.3x
10° cells/m’d, UM HBLAERKS:, 2011 AFFK I M
9 Arpfyfeges] 10 A M), 2012 ARk H BLAE
9 A LA), fEMEEASEE P EAN T 0.35%~

62.2%22 0], FHIN 10.5%, =B by /NG ) ik g
AT ER By

AT oA, B AR e i A e
(0.31~88.3)x10° cells/m*d, 4 12.6x10° cells/m*d, 5
B S0 5 Y 2.8%~67.8%(F-1 29.8%), A DTk i KA
Ppp, Hmna i BNE 2 7 H MR EIfkEE 9 AT
) (B 3), 1555 b 28 AL AE(1.8~17.3)x10° cells m*d,
34 5.3x10° cells m*d, ff $ILELE B 19 5.2%~33.8% (F
¥ 14.6%) , XF 5038 5 1 DT BRIR A =y, e e A A B
TE 2012 “FERkZE By MEZ: 3 AhfA)E 4 H LA), i
[CB R BEAE AR ZEXNT S8 1 (1 DU 4 ey, RS
T (0.91~56.3)x10° cells/m*d, V-3 5 31 5 2= il
) 32.9%. /\ IR 48 PRHEEAZ L TE(0.4~15.0)x 10° cells m*d,
T4 3.6x10° cells/m*d, X A IC KR8 Ht () BTk £ B4
T, IR 24.7% [ EE . 7SR R A i A IR
(B HE I 5 09 8 A7 24058 1 43 0l (2.5 2.3 R 1L1)x
10° cells/m>d, J:X &8 HE A9 57 #ik & 45 F 35 4351 A
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Fig.2 Annual variations on the settling fluxes of phytoplankton

7.0%. 5.9%F1 3.3%, E[JEE SR 35 9 38 1 g A s B R
HMITERZ, FHAF] 3.6x10° cells/m’d, HfEFHy
o7 B SGE T 9.1%. /INAE Ik S R\ A O S 1Y
JHAES- 258 14 9 (2.4 F1 1.8)x10° cells/m?d, HiXT
SVIE A ) TR R AR 3 51 6.1% 11 4.4%

23 MEZFHFEVSHEENETL

TR T AR ) Z AR KR B (B 4), Wrfp
F 5 B Margalef f88UESNTE 1.16~2.35 Z (1
1.61), F & R m B e s A N E7H R4,
X E IR 2.07, YR ZFEE Shannon-Weaver 84078
TE 1.95~4.09 Z[AI(CF-¥ 3.08), &ZEZHEMK i
i, PR 3.37, HIRCOhEERMN 317, 5. #®Fhn
IR 3.13 #1291, WFhIE5)E Pielou f8 8021k 1
PG 2RI AR —B, A BhTE 0.43~0.80 2
(] (CF-X5 0.64) , 4 Z TR 77 Ui A 40 1 1) — P B i (OF- 1
0.71), H. E . B=ZF2514 0.65. 0.63 F10.61,
24 HESRMIAKBERBPEREEMIRESH

AT A 8 A R [ oS 10 408 3 7K R v 3 3R R N
I TR Rl AR (B 5), ki B8 A
1.72°C~25.5°C Z [Al((F-¥ 12.8°C), d5e i (B e MR AE 43
SIHEIAEE RN 8 A MAZEN 2 A W1k )48k

7E 96.3~1045 mgC/m>d(*F-#J 384.9 mgC/m>d), i K(4
WEIERTM 3 A, HEA 4 H | 5 AJREdse, %
A F AR AR AR K SR A G 7= K, Sk
# 902.1 mgC/m*d,

3 it
31 BT REEIEREYEE TR

AU IR 1 IR v B R ARV S B I
DCHLALAY XA RRAE, 76 B TFRECHE NE . B
) B 1 AR (AT ZR4E, 1993), TR B4R
WS, RPN B L K 2 AR EE, BE
PIRESE DA o E, BE AP BTG T8 s 3 (2 45
2, 1999) . T7E e 5 BE SR BRI, 2 8 Ry A ) L7
%3 A, EORBIEF s # i T B i 2 21
(RS, 2012) 0 ASWFFE M I ¥ 380 i AL
Pt Sl i i S AR AR AL R E , 5 R R
Je i K PR i A 2 A 1 AR B e — 2
5.d PRI DREE i s AR 2 I TR —
BIFRR, MRk ZE AU AT LU 2, (EUR e
A 10 d Zefy, NIRRT, BFKIKIFIY)
AR R R I o L e 2 Y TR R, L A 9 99
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Annual Variationsin the Phytoplankton Settling Flux in the
Northern Yellow Sea off Zhangzi | sland

LUAN Qingshan'?, SUN Jiangiang', Qiao Rui', WANG Jun'*", ZANG Youcai*, ZHANG Yuan*

(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; 2. Laboratory for
Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and
Technology (Qingdao), Qingdao 266071, 3. Laboratory for Marine Ecology and Environmental Science, Pilot National
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Abstract A German-made sediment trap, MST24, was deployed at 5-day intervals in the Northern
Yellow Sea off Zhangzi Island from September 2011 to November 2012 for the purpose of revealing the
settling phytoplankton composition and estimating the annual variations of fluxes. A total of 51 genera
and 93 taxa were recorded, with diatoms (38 genera, 66 taxa) as the dominant sedimentation group. The
predominant settling species were diatoms such as Paralia sulcata, Thalassiosira excentric, Ditylum
brightwellii, Coscinodiscus radiatus, and Actinocyclus octonarius, as well as silicoflagellates such as
Dictyocha fibula and Octactis octonaria. Total phytoplankton fluxes varied between 6.1x10° cells/m*d
and 169x10° cells/m’d, averaging 39.4x10° cells/m’d. The periods of high fluxes occurred during the
spring and autumn seasons, with diatoms contributing more in spring and diatoms and silicoflagellates
both contributing the most in autumn. The seeding and growing periods of Patinopecten yessoensis in the
adjoining waters off Zhangzi Island were synchronized with the annual dynamics of the phytoplankton
that comprise its diet and phytoplankton settling fluxes. Diatom taxa such as Paralia sulcata,
Thalassiosira spp., and Coscinodiscus spp. are all important food sources and grazing structure for
scallops. By studying phytoplankton sedimentation with a high sampling frequency and clarifying the
scallop diet taxa with settling fluxes, this research will provide a baseline database and references for
sustainable aquaculture in the adjoining waters off Zhangzi Island, China.
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