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Communitystructure of meiofauna and its correlation with environmental factors
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Abstract; In order to clarify the composition and structure of meiofauna communities, we collected and analyzed sediment
samples from 12 stations in October (autumn) 2011, February (winter) , May (spring), and August 2012 ( summer) in
Xiangshan Bay. The results showed that 12 meiofauna taxa were identified, which included nematodes, ostracods, bivalves,

gastropods, oligochaetes, polychaetes, turbellarians, copepods, amphipods, cumaceans, hydra larvae, and others. Average
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abundance of meiofauna in spring, summer, autumn, and winter was 22.3 + 34.4, 74.8 + 140.8, 31.4 + 64.5, and97.4 =
206.5 individuals per 10 em’(ind/10 ¢cm®) , respectively, and nematodes and ostracods were the dominant groups. The
average biomass for the corresponding season was 73.0 = 144.4, 1261.7 + 2244.1, 440.7 = 1003.7, and 1010.5 + 2365.6
g/ 10 em’®, respectively, and ostracods were the main contributing group. Analysis of similarity (ANOSIM) indicated that
meiofauna community structures between different seasons were all significantly different (R = 0.137, P = 0.001).
According to Multi—Dimensional Scaling (MDS) of annual mean abundance, 12 stations were subdivided into three groups,
and the bottom group in Xiangshan bay was significantly different from the other two groups. Among these groups, the main
discrimination taxa were ostracods, nematodes, gastropods, and polychaetes. Meanwhile, 14 sediment environmental factors
were also monitored, including depth, temperature, salinity, moisture content, organic carbon, chlorophyll a, pH, the
oxidation reduction potential (ORP) , conductivity, dissolved solids, sand content, silt content, clay content and median
size. The results showed that clay and silt were the main ingredients in the surface sediments of Xiangshan Bay, and the
median particle size was located at a higher level in the mouth of the bay. In sediments, organic carbon content changed
significantly in different seasons, and was higher in the spring and summer than in autumn and winter. Moreover, the
concentration of chlorophyll a was higher in the spring and at the bottom of the bay. According to the Biotic-Environmental
(BIOENV ) analysis, the correlation coefficient between meiofauna and environmental factors was 0.270. The selected
variable subsets were sand content, moisture content, depth, and median size. Further analyses of Spearman’s correlation
were also carried out, and the results indicated that the abundance of meiofauna positively correlated with the level of
chlorophyll a and sand but correlated negatively with depth and salinity. The biomass of meiofauna positively correlated with
sand content but correlated negatively with salinity and silt content. Moreover, among meiofauna taxa, the abundance of
nematodes positively correlated with chlorophyll a levels, while the abundance of ostracods positively correlated with sand
content and negatively correlated with ORP and salinity. Nonetheless, no significant correlations were observed between

environmental factors and oligochaetes and copepods.

Key Words: Xiangshan Bay; meiofauna; community structure; environmental factor; ostracods
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Table 2 Group abundance and biomass of meiofauna ( Mean+SD)
FJ¥ Abundance /(ind/10 sz> Y Biomass / ( wg/10 cmz)
58 Group 5B 0B KR 4% ey %% u% e 5% e
Spring Summer  Autumn Winter Annual mean Spring Summer Autumn Winter Annual mean
2k 1t Nematoda 18.5£25.8 20.5+40.3 11.8+16.2 56.9+110.3  26.9+62.8 7.2+10.1 8.0+15.7 4.6+6.3 22.2+43.0 10.5£24.5

3 Ostracoda
WFH Bivalvia

J 2 2% Gastropoda
B2 Oligochaeta
% E2% Polychaela
1 Turbellaria
Fei 2 Copepoda
3 2% Amphipoda
FKEEA & Hydrozoa
i H Cumacea
HAbZE Other

3t Total

1.6£3.0 46.6+81.8 15.9+35.4 37.0+86.8

0.03+0.2  1.9+£3.8  0.8+1.9  0.9:2.6
0 47+11.9 04+1.0  0.9+1.9

0.3+0.8 0.08+0.3 0.5+1.7  0.4=1.1

1.2+24  0.8£1.9 04+1.0 0.9+1.9

0.5+¢1.2  0.05£0.3 1.3%6.3  0.2£0.9

0.05£0.3  0.05+0.3  0.3x0.9  0.3x1.1
0 0.03£0.2  0.03+0.2 0

0.03£0.2 0 0 0
0.03+0.2 0 0 0
0.03+0.2 0 0 0

22.3+£34.4 74.8+140.8 31.4+64.5 97.4+206.5

25.3+64.3 41.4+78.3  1212.7£2126.9 413.6£921.0 962.5+2256.5 657.6+1672.0

5

0.9+2.6 0.1+0.8 7.9+15.7 3.4+7.9 3.7+10.5 3.78+10.5
1.5£6.3 0 19.8+49.9 1.5+4.3 3.8+8.0 6.3+26.4
0.3x1.1 4.6+11.8 1.1+4.7 6.7+23.9 5.0£15.3 4.3x15.6
0.8+1.9 17.3£34.2 11.7£26.9 5.3+13.9 12.0£27.2 11.6+26.7
0.5+3.2 1.7+4.3 0.2+1.0 4.6+21.9 0.7+3.0 1.8+11.3
0.2+0.7 0.1+0.5 0.1x0.5 0.6+1.7 0.6+2.1 0.3+1.4
0.01£0.1 0 0.4+2.9 0.4+2.9 0 0.2+2.1
0.01£0.1 0.4+3.1 0 0 0 0.1x1.6
0.01£0.1 0.1+0.7 0 0 0 0.02£0.3
0.01£0.1 0.1+0.7 0 0 0 0.02£0.3
6.5+143.4 73.0+144.4 1261.7+2244.1 440.7+1003.7 1010.5+2365.6 696.5+1792.8
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Fig. 2 Meiofauna abundance in different stations for each season
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Fig. 3 Meiofauna biomass in different stations for each season
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Fig. 4 MDS ordination of meiofaunal abundance

R3 TRARNEHFEFAEERMBLETS SR

Table 3 Analysis of similarity and similarity percentage for spatiotemporal community structures

L bR LT 1143 He
ANOSIM SIMPER
416 e T 2 T
roup Rl Pl bt VD e TR Y% e FUNEVE i a

o Discriminatin R Discriminatin . Discriminatin, R
R value P value Dissimilarity . € Contribution . & Contribution . & Contribution
species 1 /% species 2 species 3

ZE77 Season 0.085  0.001
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AR 5347 A 58 AL T 43 L
ANOSIM SIMPER
4l Group 1 511 1 ) 51 2/ % 531l 9%
R et e OO e IR e IR e
o Discriminating . Discriminating . Discriminating .
R value P value Dissimilarity . Contribution . Contribution . Contribution
species 1 /% species 2 species 3
K SIS 25 =K
. 0.193  0.001 54.88 2N 28.63 2 24.98 EZEEN 11.73
Spring-summer
E*ﬂ( AN K > e
. 0.048  0.004 49.31 8IS 25.63 i 23.60 MFEH 13.46
Summer-autumn
o ‘ . .
. 0.040  0.008 46.58 &l 27.79 M7z 25.32 PGhE S 10.56
Autumn-winter
X—% . s ,
. . 0.111  0.001 48.39 2l 28.94 w2 28.62 EZREES 12.71
Winter-spring
%5 [H] Space 0.129  0.001
A—B 0.139  0.019 45.55 Bk 32.31 2l 27.45 i 13.10
B—C 0.141  0.001 44.48 i 27.44 2l 23.95 ZEHE 10.93
A—C 0.041  0.268 43.81 2l 35.90 ik 20.30 EZEEN] 14.10
x4 MEREIMEE EYESHAEREFH Spearman 1% R E
Table 4 Spearman correlation coeffients between meiofauna abundance/biomass and environmental factors
/NEU AT
W ¥ Meiofauna 2Ll Mk Wk BEREE HEEBEK ZEEK O RMRE O KREX
Environmentalfactor FopE e Nematoda Ostracoda  Bivalve  Gastropoda Oligochaeta Polychaeta Turbellaria Copepoda
Abundance  Biomass
Aok %
E?k? -0.080 -0.185 0.177 -0.167 -0.393"" -0.302" 0.169 0.065 0.102 -0.004
Moisture
ﬁﬁlﬁ% 0.007 -0.070 0.007 -0.051 -0.138 -0.083 0.041 0.057 0.033 -0.235
Organic carbon
% p
TR a 0.405 " 0.086 0.392 " -0.013 0.102 0.146 0.089 -0.087 0.202 0.001
Chlorophyll a
ﬁqﬁl -0.427"" -0.183 -0.280 -0.097 -0.248 -0.232 -0.129 -0.012 0.076 0.011
ep
7K .
0.041 0.201 -0.281 0.237 0.319 0.285 -0.091 -0.134 -0.111 -0.153
Temperature
pH -0.032 0.173 -0.243 0.242 0.234 0.194 -0.152 -0.147 -0.109 -0.130
AL S5 HL AL
Oxidation reduction -0.045 -0.253 0.209 -0.330" -0.261 -0.275 0.101 0.145 -0.117 0.094
potential
i
.. -0.334* -0.321" -0.034  -0.285" -0.286" -0.403"" 0.060 0.145 -0.130 0.044
Salinity
EETE'FK L. -0.251 -0.258 0.051 -0.222 -0.244  -0.337 = 0.040 0.156 -0.130 0.080
Conductivity
(ﬁﬁ@mﬁi . -0.247 -0.245 0.045 -0.198 -0.250  -0.325" 0.025 0.151 -0.142 0.067
Dissolved solid
fib . .
S/and 0.335" 0.357" 0.015 0.406 ** 0.474 " 0.476 " -0.132 -0.346"  -0.304" -0.217
oS
zﬁ:/ -0.268 -0.313" -0.010 -0.282 -0.136  -0.285" 0.060 -0.086 -0.163 -0.134
1
Kt .
a 0.136 0.161 0.005 0.120 -0.018 0.087 0.000 0.179 0.290 0.186
ay
N
KA -0.130 -0.158 -0.001 -0.118 0.010 -0.088 0.004 -0.172  -0.285" -0.189

Median size

P <0.01; *P<0.05; eI SKELh AR FNGE BUH R D, RiIFEAT Spearman AHIE AT
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x5 TRBEAOSERNERENMFELE

Table 5 Comparison of meiofauna abundance for different bay, estuary and seawaters

gL F R Sk WIS
KRR SRCER e L 4l + F 12 Lo il
Ik i) Cr Average Nematoda Ratio of Ostra:) I Ratio of ik
Sea area Time Froup abundance abundance nematoda T ostracoda References
numbers abundance
(ind/10 em?)  (ind/10 e¢m?) abundance (ind/10 em?) abundance
/(%) in cm /(%)
L‘“l‘ NN . . .
Eg) 17 1995—2004 16 1700 1576 91.0 18.6 1.2 [5-6]
Jiaozhou Bay (15—17) (1510—1889) (1350—1802) (86.6—95.4) (4.0—33.2) (0.22—2.2)
j(%% 2004—2005 13 1025 914 89.2 0.5 0.05 [26]
Taiping Bay
Pl
2 1 27 154 . 4 21.2 7
Yangshan Port 005 0 5 5 56.0 58 [7]
%m‘% 2011—2012 12 57 27 47.7 25.3 44.8 ER TSN
Xiangshan Bay
S
2 4 1 2 — — 2
Anhai Bay 007 315 309 98 [27]
LT A
o (I”{?%‘ 1999 8 597 533 89.3 6.4 1.1 [28]
Xunjiang Bay
e 1 1 4. . 2
PN 20092010 7 376 35 94.9 0.6 0 [29-30]
Daya Bay (16—17) (159—593) (155—547)  (92.2—97.6) (0.04—1.2) (0.2—0.26)
KiLm
14 1614 1472 92.0 12.4 0.7
Changjic 2003—2011 9-12, 15
aneyang (10—21)  (1081—1971) (1021—1785) (88.8—95.4)  (0—56.1) (0—2.9) [9-12, 15]
estuary
by AN
Pearl River 2010 16 183 115 62.6 1.0 0.5 [8]
estuary
@j@_ 1997 14 2300 2151 93.5 — — [13]
Bohai sea
TR 17 1378 1179 83.7 5.5 0.4
o 2000—2008 14-16, 31-34
Yellow sea (12—20) (349—2195) (272—1930) (73.8—89.7) (1.5—12) (0.1—1.1) [ ’ ]
%{ﬁ N 2007 11.5 529 485 88.9 0.5 0.1 (15, 17]
South China sea (6—17) (156—901) (132—837)  (84.9—92.9) (0—0.9) (0—0.1)

—: FoBdE No data; 55 NEUEAR R EH]

AL RN BRI S B 5 IR S A ¢, 58, R R IR IX , H 400 245754
J7 R IR 5 Y W R s ) A R AR T 10% , (H K 38 0 55 14 25 14 J s i 3 5 7 e B RR 5 g | i 42
TSR ASHRE IR 22 7E B BRI X A HE IR IX, 95% /K S B i B2 4 A~ 1Y X — AR LR e bR BRAS It S B
S IC Y 4 Db A2 BUESFR FE BEAY W A AR E Y 23.0%, IR, 1L 2 AE 1Y D TR
SAE 7K AE e 2R W S ARG, 33X 5 B0 R A OB M R i — 2B & AR AR A, TR RN R s R R I
Ji , HA TG S 2 R S A BT, A )R R A X TR B A s i AL AR S IR A R,
INB A S TE = E SRR IR HE K 2 i i B BRI, Rl 75 48 A0S, X15 S A F 4 il s KA 56
PEE Sk L R g il s B R HE K 11 BT, 52 28 A\ 280G sl i, /N EEATG h R 2 (6 ) PN B (AR PR £ 4.2
ind/10 em®) ¥ AR T ARG, CAa AT B Al s TR S A A 289 3h 2o 1o B 8 o ] 4225 1 /)N
HU AT BP0 1 A 3 PR ) DT S8 R IS 2 ORI I 54 , i 2 1 TR0l ¥ e i) 25 S B0 RS AT 3 40 20 sl
b ERERNAE Y TR,
32 ZiUBgNIES

S LS/ INR AT S A R LU A TE 2 X ST 21 DA O A R 385 RE  HA B F R Z /D
F 10 ind/10 em® R[F (R 5) o E PUIEE/ N AR S A b, NS PR L s A B 28 E B o, (R M
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I LB, 5 R RS PRI NI B LB (21.2% ) . WAEYE BB, Sl kA
RTE/ NG S B 5 A X R R B (56.7% ) 4b , HA B 5 248 T 90% i H., X Rk 2 it %%
T2 L B B G2 A U LA T 35, 3 A T SR A TR R P 2 R B, ISR R, AT 2 R AR AR, T
S B AL A FR BRI T L, A A B AR B A AR A TR

B, NS ETEY AR N UURE R IR ISR IR AOWE I BREEY  Glils N B A< TR 1T ok
R MR KSR e 1551 XA A M AT 260 1 KA AR BLRES , PRTTE #EE X01,X02 , X04 , X05
S AT R | B Lk 87.3%

HK R E AT T AR RIZE R AR B, A Starek ™ 35 Y, YeIT ROFREE A F T2 10 LE A7 A
B 5 Ansari 25 JE AR T EDRE Mandovi A1 1 A/NBLEEAR S5 A , AT S0 35 X AR DI S5 5 17 Pallo 451 75
VAR T IR B AS T EL IS A SR S T B, A T 28 T B WML IS IR 5 Giere ™ 5T 2 B, A T 28 T i -2
WU KB, St I RS B TH e (R 1), RSN B EEE 55 1A
FK(F4) , FEM IR TIE T RIS IR XA I8 ) — A EE A,

Bn, BYEEEMNEROAN S —EERN R, kIR, NI oIS S T AN
FER S, TN TE 2R B SRR S A E & AP, Higgins A1 Thiel ' LI\ Ay, ML AR F
FIPER, AT TR B A A AL, DR mT /N R R B 4 G S ok R L (HAE A AT 4
W(FED) , BEXAEIRSEFAES THAEE , X 5 Pallo 25 fiH A 456, BMEA HLTR SN B2 £
BERTREAVURE A, ZI0EIK X s S IR 8 K= FR 0 4 3R A KRR, 2
Yo, 37 R A, TR R nT N TR 2R T — A AR S s, L, S s T i X Ay
TR AL RN (BRI B o i, R 1), nTRER ST I A S8 7t o & B A3 %, g ok
B WA A B R GRS T T B A B R Y R, B Wb o R DL R R A K M
AR TR J 3 ot LA e B R i I B SRR A B A AL A AR R, W X A LR
i AN T RE B A A TR i i R kP AR ) R R L

Zx LRTIR AR DTG | — & & m RD B TR A B R L R E ] (A5 B R AE R LB IS
wE,

3.3 Zlids/ NS S EE R T R

G /NRY R B4 45 BT Wl (4 A DX 1 1) R G PEARA (35 4) |, BEASIFSE BIOENV 3 #1 B  Bb & &
K KRR /N AR sh A 32 BE A DG R B , 1 1A 0.270, fa FRARAED T 2011 4R A& KT 0
T ZR USSR A ), 45 HE (Y BIOENV AEHE RECBA R (P=0.381) , iR EE T4 M4 a BIBEM 42 K
a, PERLAR JKIRRER B

WEE A 5 /N B4 2 B AR DG HEFE VR 20 5 H I 2518 AR A — 2, Wit AR b it 4 R a, B {K
BN AR B £ PR DR RS T A o i, I A 810732 0, Rl /NI S £ 54K o B
IEHISE (£ 4) , X HENKESHEE R8RS BTN B &P 2 00 e
A ORI 3 A TR 235 Wi/ N TR AR Sh A D RERE , DT A5 A [ A 5 a0 438, 3o 255 Wil /N TR JEC A 2 49 A -
Foa A RHIDENE, BEAN, INEURNG S =E B FK A AR RS8R B e v, fn 2 % 5 W IE AR OE T
BE TR TP s AR A R B AR I KR <45 m B2 H R B E IEAOE, >45 m & i
AAE  MIARF ST 2 #5835 ARG HK IR HI<45 m, /NRYRA S 32 5 SR BE AU ARSEPE AR — 80,2 B L b
FEARE O BN M EAR B R I OB R I AN A A ) R S AT B — 3R
BN FA MR, IR/ N A A W A B 2015 52 2 A B I AL R A
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