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Fig.2 Species numbers of macrobenthos in different
seasons
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(1.082); 4 34 57 BE 48 B i 8 1 B AE Bk 22
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Fig.3 The horizonal distribution of species number in different seasons
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Fig.4 Species numbers of macrobenthic groups in
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1 FAEEHEHYMESHESIER. FEEHEEMBSEER
Tab.l The indices of biodiversity(D, J, H') in different season in each station
S H=E (&S X2 HE
D J H' D J H' D J H' D J H'
Al 4729 0912 3876 6442 0889 4442 2378 0553 1913 5838 0910  4.226
A3 4.043 0.847 3530 6.812 0854 4344 4387 0.838 3.622 6408 0926  4.498
A5 4297 0708 3.111 5.802 0.689 3.413 2956 0.651 2544 5876 0.757  3.751
A6 4634 0.745 3414 2717 0594 2374 1892 0417 1495 3.826 0.573  2.556
B1 2,038  0.725 2.035 4111 0742  3.034 1.082 0.712 1424 1.962 0538  1.706
B2 3.613 0918 3.291 4.072 0866 3.610 2572  0.575  2.060 * * *
B3 3.003  0.780 2.795 1.820  1.000  1.585 3.509  0.958  3.181 2958  0.648  2.467
B5 4118 0.680 3.031 3391 0.610 2591 4.463 0.548 2512 5246 0.653  3.173
B6 3.443  0.571 2510 5724 0534 2670 2517 0354 1346 3.139  0.538 2323
Cl 4265 0.804 3474 6353 0832 4199 5319 0.887 4169 7.505 0.846  4.373
C3 4096 0772 3278 5890 0.729  3.609 5.658  0.863  4.058 5150 0.842  3.861
Cs 3338 0474 2.082 4.638  0.542 2577 3.894 0.524 2299 3.563  0.693  2.889
Cé6 5.053  0.622 3.022 4.189  0.592 2678 2433 0.619 2.141 4440 0553  2.598
FHME 3.898  0.735  3.034 4766 0729  3.164 3312 0.654 2520 4.659 0.706  3.202
2 EFTAEARBNZEAK
Tab.2 The densities of macrobenthic groups in different season
T ZELRHY BARZ Y H52shy WY HAbZEHRES Y
¥ G (f/fz) e 11(%) (i‘/fz) e 11(%) (i;/fz) e 11(%) (/f/fz) He 19 (%) (A/r“ L H (%)
2% 674.62 144 21.32 350 51.88 93 13.80 86 12.71 2 0.29
e 766.92 215 28.03 335 43.63 157 20.41 55 7.17 6 0.75
B 561.54 123 21.92 305 54.38 93 16.58 38 6.78 2 0.34
HE 794.58 193 24.23 411 51.70 101 12.69 85 10.64 6 0.73
PR 699.42  168.61 2411 35021  50.07 110.88 1585  65.86  9.42  3.86 0.55
A6 Fl C5 ¥, 4351k 1212.50 4~/m? Al 1200.00  2.4.2  EYEHET AL

A, ARSI R ) DR, T
WERARA A B1, B3 ¥, ¥4 167.50 ~/m’,
24 HEYE
2.4.1 AW EAE

1 R B AR 2 W) 4F S B A = R
98.927g/m’, Bl Kz 3h i - 24 A W e e
g 74.523g/m?, (5 75.33%; HUK RS Y)
13.550g/m’, 5 13.70%; ZBK5H) 6.931 g,
17 7.01%; HAEREEh) 2.014g/m?, 11 2.04%;

S5 1.909g/m?, i 1.93%(E 3).
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B 200 SR BT 3 ) 7 Y R W iy
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37.493g/m’, FZH 180271 g/m’, KFJEF
Y A W 1 KNI 5 4% 7 BB (1 7 34 5 K
AN AR TE], R T >R >4, &
FBE 7 LU HEAS Ry B s>k sh > 2 B2
Y>HAWERE S > 5 sh Y . Bk sh P2
AR et/ N E T ey i

AN ) 2245 AR ) i KCF A L 7 (0 S
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Fig.5 The horizonal distributions of abundances in different seasons
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Fig.6 Abundances of macrobenthic groups in each
station

P A DR AR, AL TR T B R KRR
e (L DX DU 20 A A A5 1 B R LR, 2R R R
Ry g A Wy AR, A TR R R E X
{37 T 9 £ DAY R R AN 1 8 i AR LT, B

AR AW KO e (E DA A AR T
2.4.3  HEWIER9EE [ Al

13 A sl B AR 3 A= i o A Bl
&l 8 iR, ANIR)ub A FIAS [6] 3l i 1~ 3 A=
Y2 SR K . T3 AW e sl 6 2
B3 i, ik 419.535g/m’, W sh¥) ik i 3=
SETTRR A, (] o o At 246 K 22 0k 1) 32 %
TR o AW EEINNZ AS 35, [h
31.229g/m’,
2.5 RFEFHI PBE
2.5.1 KRG IR

Rl R G A= 77 I8 8845 3 67 R IR
7Ty, BERWLER 40 ARV R B AT T)
(¥F-3{H A 15.335g(AFDW)/(m’-a), H 42
22.271g(AFDW)/(m*a)>5E % 17.798g (AFDW)/
(m*a)y>FkZ= 12.987g(AFDW)/(m*a)>2Z= 8.285g

263



it B T

K3 TEFHELEBENEMEEK

Tab.3 The biomasses of macrobenthic groups in different seasons

sy _ SEEI Ik S 7 3 L ]
T pmm EWE B EWRE W MR B EWR B R
@m) ) @) (K @m) %) @m) (%) (@) (%)
HZ 107.121 7.255 6.77 30.912 28.86 1.628 1.52 65.629 61.27 1.697 1.58
B 70.824 8.320 11.75 7.560 10.67 2.302 3.25 50.518 71.33 2.123 3.00
== 37.493 5.639 15.04 7.685 20.50 1.172 3.12 22.001 58.68 0.996 2.66
B 180.271 6.509 3.61 8.043 4.46 2.535 1.41 159.943  88.72 3.240 1.80
BTy
— 98.927 6.931 7.01 13.550 13.70 1.909 1.93 74.523 75.33 2.014 2.04
EX7/h o
39°N + 390N
38.9°N 38.9°N |
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Fig.7 The horizonal distributions of biomasses in different seasons

(AFDW)/(m*a). &3 Hr, 3 (8 i A9 2
B3, N 36.511g(AFDW)/(m>a), ffiKiI2 Al
i, A 7.951g(AFDW)/(m*a), KZE™ T
mEBMERFMN B3 ¥, h 117.685¢g
(AFDW)/(m*a), fefREELZH Bl 3, N
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4.032g(AFDW)/(m*a).
2.5.2 P/BAEMIZE TR

VAL P/IB E R HME R 1.239, Hrp
K7 (1.314)>FZF(1.278)>F % (1.270)>H F=
(1.095), B2 P/BAHAXTH/N, Hifth 3 ~F7
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Fig.8 Biomasses of macrobenthic groups in each
station

MIZEARK A4S P/B S35 ME b i 1 2
B6 i, N 1.687; FAlKiJE B2 ¥, 24 0.555,
P/B R Wi 2 F 1 B6 uh, i 1.996,
FARAE U5 07 2B =1 B3, 4 0.319(5% 4).
2.5.3 KRG I RF- A3 A

PR WA T 7 0y T Sy A T A
(ML IR BN FTR  BZEW R 7= 13, =
{8 X 32 B T 9 A Ui B o AR, AR X L
TG Bk R K ER 43 U Sk PR 7 ) B,
AR (e (L DX A, T B AR AL &Rt
FEIVEAR, AH G 1R E DX AR I A I I
BRERPAT T, KA T 5
R, ARE XA TR A XA .

x4 ARAEPFRUMLHRZESHT PBE

Tab.4 The secondary productions of macrobenthos and the P/B values in different seasons in each station

RS &S X% HE T EIE
sy WSE N WHA: = 1 WHA =Ty W= WH A= Ty
[e(AFDW)/ P/B [g(AFDW)/ P/B  [g(AFDW)/ P/B  [g(AFDW)  P/B [g(AFDW)/  P/B
(m*a)] (m*a)] (m*a)] (m*a)] (m*a)]
Al 5.077 1.167 15790  1.122  4.609 1.390 6.328 1.206 7.951 1.221
A3 5.357 1.325 17.946  1.088 4.935 1.429 31.364 0.742 14.900 1.146
A5 6.907 1.427 11.437 1440 5.715 1.573 9.214 1.519 8.318 1.490
A6 7.709 1.536 11519 1.633  11.226 1.835 13.525 1.524 10.995 1.632
Bl 16.508 0.548 9.023 0.958 4.032 0.781 15.617 0.858 11.295 0.786
B2 17.764 0.544  30.704  0.703  13.699  0.973 15.542 0.555
B3 14.697 0.751 7.904 0.319 5.756 0.708 117.685 0.472 36.511 0.562
B5 41.267 0.888 8.884 1.657  17.294 1.235 9.868 1.613 19.328 1.348
B6 16.949 1.581 11.703  1.563 8.327 1.609 11.316 1.996 12.074 1.687
Cl 25.437 0.833 11.345 1375  14.239 1.121 27.000 0.880 19.505 1.052
C3 17.994 0.922 10.569  1.437  4.927 1.476 7.483 1.294 10.243 1.282
cs 39.802 1.246 10.594  1.736 8.605 1.574 6.620 1.512 16.405 1.517
C6 15.910 1.466 11.408  1.485 4.345 1.379 11.233 1.716 10.724 1.512
FHIME 17.798 1.095 12987 1270 8.285 1314 22.271 1.278 15.335 1.239
s HUE KBRS 552 Rl (LSS, 2011),
3 Wik R e N 5 B D95 A, 5 e
30 EFRXEEEDYHYTHEIMYTIHS NS B b RS R SRR G, 2007 A
HEMEEE B2, EAb I i 3l A S R AR R AR B

NS N p 5% R e /R 3 S Ty NP |
JEMGSY) 211 Fh, FCBEIH TS L ~2009 43t

%wzﬁﬁ%ﬁ%ﬁmw)mmﬁﬂéﬁf
5322 AP TLEESE, 2009), 11D R A
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Fig.9 The horizonal distributions of secondary productions in different seasons
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TR A A G, 5RMHAEEER, 25
FRYF RN DT

AT Vi B P 2 A B R 0 B
Ffol, LM EB/NFHAM 3 AFY, BE . &
FHHFEFMHEANK,
32 BFSARBER#EDNYNBENEYE

AR T 3 A R TR A 3h W o7 34 % R R
699.42 ~/m’, FXAEY RN 98.927g/m’, JA
T3 R A R B R AR AE 1998 AFSF- 1%
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h 2508 4~ /m?, SRR 50.39g/m*; 1999
FESE YN 2490 A~ /m?, S AR
40.93g/m*, JLEEF 2007 4E 1 A B9 F %8 K
1883 4~/m?, F-¥44 W)k 38.866g/m* (X L&
4,2009) L LT AR I, AS R A B
% 5 B 0 HEAH 2 /0N, T AR B e U
AR A SR, 15 AV S8 A AR AR
AR R R . TEAY R AR, B
ST G R, N AR T AR
FH o i 2 B R R A 25 SR, SRS T L
il fie ve, AR T AH A0 B 2 B2 BT o L A9 4
K, BRI RARE Z, WXt Ay i3 in
T EEEH.
33 BFRABEEAIVARBRE=N

AR 3L A T SR R R T B R
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15.335g(AFDW)/(m*a) . ik T &M 7 2005~
2009 4EfY 26.63g(AFDW)/(m*a)(E4r 5%, 2011)
H1 1998~1999 4Ef) 18.65g(AFDW)/(m?-a), Tij
# T 2000~2004 4 13.41g(AFDW)/(m* a)
(ZEHTIESE, 2005a). B R G 7= F 5,
A B R A2 N T3R5 52 i B i o A 3 2 i ekt
Z Fg PR BOS SR S s, IR
BT SV 1998 AEAN 1999 4 AR A 77 J1 7
¥1%3 6.49g(AFDW)/(m*-a), A& T A A I,
He e IV W LR O 12.59g(AFDW)/(m*-a)
(T4, 2001), FEAURIE A BEAR o AU £
. 3C R TR B VY 4.98g(AFDW)/(m*+a) (Li et
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The Quantitative Distribution of Macrobenthos and Seasonal Variation of
Zhangzidao Island Waters in the Northern Yellow Sea
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Abstract Based on the macrobenthic samples collected by four seasonal cruises from August 2009 to
June 2010 from 13 stations in northern Yellow Sea around Zhangzidao Island, the species number,
abundance, biomass, biodiversity, and secondary production of macrobenthos from the research area were
studied. The results show that 211 species were found, the mean abundance was 699.415 ind./m?, the
mean biomass was 98.927 g/m’; the species numbers in different seasons were: spring (121)> autumn
(118)> winter (89)> summer (87), the mean abundances in different seasons were spring (794.58 ind./m”)>
autumn (766.92 ind./m*)> summer (674.62 ind./m®)> winter (561.54 ind./m?), the mean biomasses in
different seasons were spring (180.271 g/m®)> summer (107.121 g/m*)>autumn (70.824 g/m’)> winter
(37.493 g/m?); the indices of macrobenthic biodiversity were not much different in spring, summer and
autumn, those in winter was the lowest; the mean Shannon-Wiener index was 2.976, the mean species
richness index was 4.135 and the mean evenness index was 0.707; the seasonal variations of biomass and
species number were obvious, they were higher in spring than in winter; the mean secondary production of
macrobenthos was15.335¢g (AFDW)/(m’-a), and the mean P/B value was 1.239.

Key words Zhangzidao Island; macrobenthos; density; biomass; secondary production
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