ch E & RS H S AR 2T ISSN 1000-0933
oh EE SR R CN 11-2031/Q

PER B AFAT

P EREFERRL SRR AT
Acta Ecologica Sinica

FPE 60 £/ 220 e T
BERMTIR

2011

REESFEFS =
R E 22 B A SRR 5 Rl
g e BB tH i



M £ 5 %

" (SHENGTAI XUEBAO)
renmmsmnennks. 0 315 FE2H 20118 (FAT)
B X
K G L B AP B P A By TR JE BT[] A0 T weeeeeeeeeeeeeeeeeeeeeneaeeeeeieeaeaa BEE BFEE.ELELT L (297)
A2FRAIRT G =t F BB EA TS ERAT N ST RAEIEMEI KR o
.......................................................................................... # %@,ﬁ%%,i@%%,% (306)

FERREZAMRED AR RERIRJLGAT oo ET5, R R 4], %F (316)
At A AT K N LG A TR AL woevverernnnrernnneernn e BB AR M x| LA & (326)
S ok IR N A BESE T 5 CINCP A A FHAE e BEE, K B, LM% (335)
Y5 B AR T i T AR IR A A AR R et R R e e RN, IR T, K A, (344)
2T MODIS/NDVI # Bk At 3o B AR AR B &5 B 5 3R wovveeereeneenmeeeennens KE o, T4, X F, % (354)
KB F 2 FRAE R AR B N AR BETE LA R AG RGP woeeermmrnneeeeeeeeeenes WHAE, REI,E  &,% (364)
4 FRF e 4 AT PEG BEIAT 4G 2L FE oG i ceverrrrnrenrnnennnienieiniieiiiai, LEF B L HHE,% (371)
PR R T E G IRIB ARG E B eeerrreeeree et KAEM, ZM4E, 2 ,% (383)
T IR S A B B K R L E BN KA TAL woovveeveeneseieinin KB, XA, kX, % (395)
T A RBEI R KRR AEBIRIE oo )}%/fg{%’/}% X,ﬁ%?ﬁ,% (401)
o E RGBT GGV ARG B ceveerernre i %7)(%,%%%‘5,?135%}?,% (410)
&M TR E 2T AT LS AR LMY
............................................................................................. BN iR R &L % (421)
F B B AR RAG ) Bl R A B IUARIRBE e HAZ REK, KRBT, % (431)
BT o ABEFAET L FLHIIL oo E%ﬁk,é‘lfﬁﬁ'&,?ﬂﬁ%%,% (441)
C, Ao C, #i o F 3T A b s RAR S KA o — Aoy oovveeemenneeees AR O,k (449)
3SHERBEFAT2HERELREAGKERTALFR e oF RS B, & (455)
M E M R R Fo e B AR AT R S AL coevrernie e XN FIRE, TKMW, % (465)
BREBHERBTIE LR TRAEDBEZLEMBAL oo +OEVENT KWL E (474)
él%iﬁli‘ﬁ?iﬁf]%@ﬁii%z*?ﬁ ................................................................................. Aﬂ g’)_;z (483)
CO, fiB EIZHE AT ONRAIZExTEH FERFRG 0 - B, E LW, Pugliese Massimo, % (491)
B AR S PP €k R RARAAE G o e YRR, H M, ERE, % (498)
#7587 5L R K 2 R34 M0 PCR-DGGE A «ovvveeeeveeesneeeninns RILE, @A FE, % (506)
T R a R AT B e fﬁﬁg’%/ﬁ\%@’g_‘?’% (513)
TR R A Ve A AG S WG AR 2 8 AR 6 T S B TR B eeeeee e R, E3F, EMME, % (522)
AT CLUE-S MR 89 5 = BB R 75 Je b ) RALE A AG By QAT wovveevreeneene F Bz EE #,% (529
T A AT RHAL D A oo jz}fﬂi’%ﬂﬁ’ﬂﬂ%ﬁ (538)
RINTAA LIRS BAFM AL L FTI TR K R e XELL R F,FRA % (547)
g5

%\}Jué\k%iﬁﬁu{%}%m&\%ﬂlif% ............................................................ Zgﬁfé\’gﬂ‘(% (556)
H S T L G BRIE R £ B covveeeerreeeeiiireeeiiie et B ERAE WA R (565)
i AR 3k 38 R T BRAC R AR BB AT SLHE e eeeeeee e A B R (575)
P FRAL A AT GLEE B wvverrneree e BN R, E, % (583)

HAFIEARSHCN 11-2031/Q = 1981 * m * 16 * 296 * zh = P * ¥70.00 * 1510 * 33 *2011-01



A 75 2F R 2011,31(2) :0431—0440
Acta Ecologica Sinica

FRE/NEREEYEFHES M SNRRE

s, 1,2 S S S PR SRS |
ARG AT, RE 2 RAEE
(1. P EPAEEEDIR I E YR S R R ERE, F8 266071 ;
2. MR REBRSES T RYEWESLRE, i 210093)

FEE 2006 -6 H 2 2007 45 5 H X7 & V5 0 ) U U S AN Vb S IO R /NS 2 ) S IR B R 3l A7 T R4 H R,
FERI, /N A e A P B R A b 2 SRR, RV B P AT 2 T B ik (4853 £1292) /10 em?, PSR
H(1528 £569) A~/10 em®, AP435 (3186.9 £1993.4) pg TH/10 em® A(1601.5 +786.2) pg THE/10 em®, FEFETT
HA b, /NELRCHT A o BEAE YD BRG S RUAERE (RE BRAE 6 12 A, IRMEIBAE3 9 Hy) 5 v fH i BLAE 6
1y, SAREHIAE 11 A6y, 1E0—8 em IRILRYIH, 48% H/MRHAEYE D T 0—0.5 ecm RJZE, 4G TE 0—4 cm B3 86% .
LI 13 A EFIAE, RMFEFRE L XTI (R R 95% , WFEH R 66% ), HEHBMHRBERER D FIKIK AL E
X (2%) HARGIEK (2% ) FIKEEE (1%) 5 WHIKNWRGCH 2R 41K (13% ) JEEE (8% ) AL (6% )., TP
T2 e A ) B R TTIRGE 58% , MIFETD P H BT AR (25% ) IRTFIEEBIE (28% ), BIHrEM, I FEMY BT
PRI ] ALy 87% , 214 =5 B 4B F] B AH L 9 71% ; BIOENV 20473 H , Wi Eh 3 OREJE FoRS 1oy b & B 414 e fig
TR AR ALY 2555 (r=0.614) , S5 DT RBORXS LTS RIT, B 5 v SRR G O A W o, B v iR
FT5 Y AR BT R EEEDE | 3 pl /N JECAV 25 00 00 1o = B AR BT V5 198 4% H T o % bl o A7) L B 28 i 5 98 18 288 =F T8 1) o EL B R mT
Eili,

KRR /NS AR R H R A

Annual quantitative distribution of meiofauna in relation to sediment environment
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Abstract; The abundance and biomass of meiofauna as well as benthic environments factors were investigated in silt-sand
(near to bank) and sand (close to the sea) in Qingdao Bay, China, based on monthly samplings from June 2006 to May
2007. The results showed that the contents of the chlorophyll a, phaeophytin and organic matter in the surface 0 —2 c¢m
sediment were higher in the silt sand than those in the sand. The annual average abundance of meiofauna in the silt sand
((4853 £1292) inds/10 em®) was more than three times higher than that in the sand ( (1528 £569) inds/10 ¢m’) , and
the biomass was about two times higher in the silt sand than in the sand ( (3186.9 +1993.4) pg dwt/10 cm’ vs (1601.5
+786.2) pg dwt/10 cm®). The meiofauna in the sand showed a bimodal abundance pattern, with higher values in early
summer (June) and early winter ( December) and lower values in early spring (March) and early autumn ( September).
The abundance of meiofauna in the silt-sand peaked in June and reduced to the lowest in November, but no clear pattern
could be recognized. Within the 0 —8 c¢m deep sediment, about 48% of the meiofaunal abundance was distributed in the O
—0.5 cm surface layer and over 86% in the 0 —4 cm layer. Two contrasting patterns were observed in the vertical

distribution of meiofauna in the two sediments: about 61% of total meiofauna occurred in the 0 —0.5 cm surface in winter-
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spring and 42% in summer and autumn in the silt sand, while in the sand only 26% of total meiofauna was distributed in
winter-spring and 66% in summer and autumn. Among the 13 meiofaunal groups sorted, nematodes were numerically
predominant, accounting for about 95% of total abundance in the silt sand and 66% in the sand. Other main groups
included Polychaeta (2% ), crustacean nauplii (2% ) and Copepoda (1% ) in the silt sand and crustacean nauplii
(13% ), Gastrotricha (8% ) and Copepoda (6% ) in the sand. As concerns the biomass, nematodes contributed to 58%
of total meiofaunal biomass in the silt sand, while in the sand nematodes (25% ) were surpassed by Gastrotricha (28% ).
Pearson analyses suggested that meiofaunal abundance in the sand was positively correlated with the content of sediment
organic matter (r =0.731; p <0.01) and negatively correlated with the content of phaeophytin (r= -0.627; P <0.05),
while no correlation was observed between those in the silt sand. Cluster analyses indicated that the similarity was 87% in
the benthic environments and 71% in the components of meiofaunal abundance between the silt-sand and sand sediments.
Based on the BIOENV analysis, the combination of temperature, salinity, medium size and content of clay and silt
accounted for the abundance differences in the sites and sampling months (r = 0. 614 ). Our study indicates that, in
comparison with historic record, the environmental condition in the sand sediment has been greatly improved. However, the
pollution situation in the silt-sand sediment is still serious, as indicated by the very high abundance of meiofauna, the

extreme predominance of nematodes and the very high nematode/copepod (N/C) ratio.
Key Words: Meiofauna; abundance; biomass; Qingdao Bay; biomonitoring
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Table 1 Sediment parameters of the two sampling sites in Qingdao Bay
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Table 2 Annual average abundance and biomass of main meiofaunal groups in Qingdao Bay

=£J¥ Abundance H: )18 Biomass

J5HE Main groups

/10 em? (St-S/S) % (St-S/S) pg T H-10em ~2 (St-S/S) % (St-S/S)
2 1t Nematoda 4619 +1255/1014 +376 95.2/66.4 1847.7 £501.9/405.6 +150.2 58.0/25.3
BIEZ Copepoda 32 £27/95 + 165 0.7/6.2 60.1+51.0/177.5 £306.3 1.9/11.1
524K Nauplii 72 +87/193 =307 1.5/12.6 7.9£9.6/21.2 £33.8 0.2/1.3
JiE B2 Gastrotricha 1 £3/126 +68 0.0/8.3 5.2 +12.1/441.8 £239. 1 0.2/27.6
W H Turbellaria 12 £13/24 £22 0.3/1.6 42.6 +43.9/83.8 £76.3 1.3/5.2
% £ Polychaeta 73 £125/17 28 1.5/1.1 1026.9 +1743.7/243.5 +394. 8 32.2/15.2
4t Rotifera 32 +40/26 +25 0.7/1.7 111.9 £138.3/92.5 +88.6 3.5/5.8
WFEZE Bivalvia 2+5/9 +21 0.0/0.6 8.4 +21.0/37.1+89.2 0.3/2.3
)2 Kinorhyncha 1£2/2 +4 0.0/0.1 1.3+4.6/4.5+7.9 0.0/0.3
¥t /£ 2& Amphipoda 0+0/0x1 0.0/0.0 0.0+0.0/6.0 +20.9 0.0/0.4
B2 Ostracoda 0+1/1+2 0.0/0.1 10.4 £36.1/20.9 +48.7 0.3/1.3
HEH Cumacea 2+5/0 0.0/0.0 45.2 £122.6/ 1.4/0.0
HE Others 5+10/19 +28 0.1/1.3 19.2 £34.0/67.2 +98.8 0.6/4.2
At Total 4853 +1292/1528 569 3186.9 +1993.4/1601.5 +786.2

5o

SELLELS
—_—d— i

SRR RTIIIRRES
CoOO=——0000 0

|

D T v o
G P P P PSRRI R R BT

Sobdoodddds

Ll BB L L

DR ECt—nd D%

70 75 20 35 90 95
HLLEE Similarity

(=]
(=]

E6 RERZABNEEMHARESN

Fig. 6 Cluster analysis of the samples from the silt-sand ( St-S) and sand (S) based on abundance composition of main meiofaunal groups
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Fig. 7 Annual variation of meiofaunal abundance and biomass in Qingdao Bay
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Fig. 8 Vertical distribution of abundance proportion of meiofauna and nematodes at silt sand and sand in Qingdao Bay
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