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A G e ORI <6 VD WE T 7K ¥ S e T 9 i) 2y
HFANRAE L, RS /N JEE A A - HL P Ak R AR R
BT T R, DR/ N R AR R R A
Yy AR vE B = A RO S AR R R R R, AT
FEAE R ] S 0 oI B At /)N 2R JEE A A ) B T AR
fiti A dhe, oAl o R AR AR T BT A0 SO ) A
AP TF R AR AR BER# A

1 XA HBRETE

1.1 RHEE

KRGEALT i B IL AR B fe g o, 7R I ¥, 1Y
G ¥, EL A VIV A ) B2 T DR 1 2 XU
A 5T AR B Y 18 BT 4 VD W TR K I 3 T TR
17 (121°35'58"E, 38°52'20"N, FHIHE 9.00)E AR
FERGHATEPANRAE, HARCRAE S 1 R,

39.5°
N
39.3°1

39.1°+
38.9° -

38.7°

o 1 1

1 1 1
7120.6° 120.9° 121.2° 121.5° 121.8° 122.1° 122.4°E

B R D A S5 30 ) el /N T TRV A 0 R A
Fig. 1 Sampling site in the sandy intertidal zone of the
Jinshatan Beach, Dalian

1.2 RESESHF &

JeJETF 2015 4E 12 AL 2016 4E 3, 7. 10 A K
BFR AT T4 B 2. B4 AZFNHB/MR
WAL A SR A o AR ITIE 9 04 V0 a5 BT S T
B A2 100 m, HrPWrm 1 ST O, 24
AW S L L AR XA 1 AR, S T/
JEAT AL ) R BE DH TR SR, R TR R SR B AT
{#i F Z 250K i (In-Situ Inc, Smartroll MP)i#77 [H]
BK A 7K I . pH A . S5 B IV A ST B ViR 32 1 D o
M. AR H. ML L a5 e . b AR X, o
“H1” FonWim 1 @iy, “H-37 &R 3 &
A, GRS LR I SC L R T R R RS

2015 4F 12 H AT AP AR RAEfE A S N AR
4.4 cm ) PVC RS, PR & VO MEM A &2 2
WRIERR A, Sy BURFEE AR, I 2016 4F 3.7,
10 H 3 T EFANRIEBIR -HINAE 4.8 cm [NEE

o FHBUFEAETE R RAE S BENLI 3 ANF A
FANRUEMG AL ) o3, DURRAIEREK: 20 cm, ESEE
KB JE LB 500 mL FE SR, 5% H
W, Ry, FEE IR PR vk,
B 9% w23 i FLA2 K 500 pm A1 31 wm 5 952 M
i, R 6 Y, B 31 wm 9 b AR RS B R 46
B IR, FEfsee B a2 8. BASREE S R
B 20 cm PUBULEAERE AR E O 48, ATk
i R AP A R a(Chl-a) i [
SR DR T 058, —20°C R R AE, HEI A e BB It
PEVE AL ) PR ikt AT
1.3 AL A7

BT R Ao T R AR, HAR TR
FH 25 ST = 8 (1 37 LAAH I 28 30 1) 1 244 A ot i 46
AR A 5 vk, /N A A 4 45 2 A S 2 AR T 5
M Jariols . Widbom ORIk R PTG 45 1,
H B A AMA T i #% - Melntyre YA 53
i, HARILE 1,

1 PDAREEYMERBHTFHIETRE

Tab.1 Individual dry weight of meiofaunal groups
P A
- MAT - MAT
eyt . KR o
Fiit/pg Fiit/pg
2k 11 2% Nematoda 0.4 |ERHZ Insecta 3.5

18 J£2% Copepoda 1.86
i H12& Tubellaria 3.5
2 F2 Polychaeta 14
W32 Halacaroidea 1.5

& /£ 2% Gastropoda 4.2
EEZ Gastrotricha 3.5
¥ /£ 28 Amphipoda 15
BhW2 Kinarhyncha 2

W FE2 Bivalvia 42 |42 Isopoda 15
42 Ostracoda 26 | HAh2E Others 35

i SPSS17.0 HcAH %k Fr A5 A= My 8k A R B X 1
BARHEAT 5 2250 M AR5 BT i X BUE 4T Levene J7
ZEFEVERIS, #5007 28 5%, WX AT X B e
i #5%, ZJA T One-way ANOVA K55 M £ & K
I3 AT (Tukey), A0 SREE 5% 4 5 T7 220598 AN 5%, Wk
142 50K 56 (Kruskal-Wallis); X 4= ) 5035 5 4% 26
5% A 7 #4748 5 A 40 AT (Pearson) . Wi ] PRIMER 6
AR EHE AT Zouge i LUE 73 IR i R 58
PR B30 2 PB4k, P A PR 257 Euclidean
distance JEFEPEST PCA 43#7(principal components
analysis); Xf /N AE WS BE o e B T A W) 2
FEYE S (DIVERSE); 4 J3 5046 28 A i AL 17 J7 AR
%4, #57 Bray-Curtis F{UHEHEFFE#AT Cluster (hier-
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archical agglomerative clustering) %28/ #r & MDS
(non-metric multidimensional scaling)by /523 #1; K H
ANOSIM(analysis of similarities)f 56 f 7% 41 0] 25 5
) i PEJfE L SIMPER(similarities percentages pro-
cedure) /AT A A1 ZEHE 1Y 22 55 MEE S AW I8 Z 1]
1456 Z R HILE )-8 5870 B (BIOENV)
2 ZER54M
2.1 FREETF

XFAS I 5 T 8 1) R 342 45 D S 1] e A 58 R 1
HEATIN R A3, G5 RTFEILER 2. S VPRERB/KF- 34
JE 14.90°C+726°C, VLBMIAYF-2 5K 33.50%
10.55%, ¥FH A7 H . 10 A@, 12 5. 3 A 6
BROKAERBE N 28.8~35, 12 A 7 A #lik; 457
A HLBR B3RO 0.38%+0.56%, Hirh 10 H %, 3
A FAR, AR T B R IR) B — 2R (%)),
W IET 1 A AILA o o 43 50 2 v TR I 2. 4 VD AR
) Chl-a JER N 0.99 pg/g+l.44 pg/g, Hb 7 A
w12 H &l FHBE AR ERE RN 5.38 mg/Lt
2,69 mg/L, 12 A 7 HAR, i 3w T
pH ¥k 7.00+£0.23, ZV A 25 A 0E, Sl
3 TR

S VDM 1A) 47 AR D FOHLAD R 32, b S Zh
TR AR 1% TP ERLAR % 813 y—0.52~1.82,
RZRHGUE; 0k RECFEIE 0.87+0.45, P 300
R 0.29~1.61, 7 E—f, Hr 7 ARkt
JE 55 05 (0.57+0.46); A RECEFHIMEN 0.29+0.42,
2RO IERA

XoF 4 Vb e ) 18] 7 O 2= 1 A 855 [ 64T Pearson
ARG A Al e A AL o B 0 0 Al A 58 A 18
A TG E A OGO AR, S Sk E oA T
BIEMKKER, SREARERE . HE . PR
A, Chl-a Fii LS pH (H . WA TR | 3
JERFACKR, WHERERES pHE . $HhERIE
FRRR, hEHE/KEEFAMICKCR ., Ak, TR
YR BE R AR5 B A AL 3T 1L 3 A 45 TP 855 TR -
AR AR B A G OC R, R ) LAt B b o Y
HER R ERAR 5 R B K 7 S0 vk B MR
TEAHSG, 5] B IR BE fAE 5G; AROHLAD o i e 5 1]
PR KL BE TE AR OC, 5 (8] B K v 48 o 6 Tk B K ER B
G Wb i S T A B VR B R AR OC, S TAL B

AR SRR G b S & i L S TR Chl-a it
HIGIEADCE, SRIBKE AR B . R I pH {H
TAHK

Xof 4 Vb e B O 2 1 PR R T 2E4 T PCA 43 #T,
SEERANE 2 FiR o s BT g R o, B AN HE T Rl R
BME RN AE R RN 54.9%; X5 —F /ot
BREE K B AR AR A UK AL R RE . U
TR AD I i A X 38 — 3 o i mu kA R iy A8
KGO DU AP TR b MEP R . K
B, OB AE R MR E
2.2 D BURAB A M 6 5 A AT
2.2.1 VR /DNREAY FE R AEY R R

FEAAL

G VD FE ) A R 0 5 1 15 AN/ N A M e
FLAG AR R (LT PR /R 28 . H R A TE IR R
HBWUFRIARE R, Rk, 28K, WEKL.
SEBFE. B W AR mEK. B
MRS . R ik, Sk, K/ O3
Sk /INRY AT AR W IS T B R AE R Y A LAl
B FREEA D, &dEEs, HAFEER 47.55%,
BEKRZ, HEEEDR 2527%, HA b KR
KRR R (12.40%) . SEEH(6.87%) . T4
(3.62%) . ZF2(3.53%)FINTEI5(0.33%), HAk
e L2 HNEE 0.5%; AYEd i, 2B &
B R EYER 24.14%, HORERSES S B
(1 22.97%, FUCH RIS SFERN 21.21%, HAa
di LR BRI B 2R(11.75%) . 26 H25(9.29%)
TCTUAR(5.85%) . FINTEE(4.21%), HABZEHE 5 1L
Z LR 0.56% o /N A ) 2 BE IS B - 2
K=y WL 3.

G U0 W (] /N BN AR W AR R
42.52 Mem®+42.91 ~/cm’, One-way ANOVA J3Hr
F, NEY TG A P S B A T T I R 25 AN
TEARR 2T . W X ) A AR o 3 25 7 (p<<0.01), 221k
HEEA 3 A>10 A>7 A>12 A, &> i > %
Wy ZEESHTER, BR7THS53 A .10 AlER
AN AL, HAhA A RIAETE % 25 5%, . R
Z RSB 2N EZETTEE 1T One-way
ANOVA Z#ral %, 7 A . 12 H E LR X 8] JC %
22505 3 Ay W m T KA (p<0.01), 10
A . s 2w TR (p<0.01).
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Fig. 2 PCA results of environmental factors
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Fig. 3 Percentage composition of the abundance and biomass of the major meiofaunal groups

a: FE; b YR

S VB W TR /N Y A AR AR SF B AR i R
87.00 pg/cm’+85.32 pg/cm?®, One-way ANOVA Z3r 7
& WY 245 W] A7 AE AR 0 35 25 57 (p<0.01), A2 Afkia sy
10 H>7 A>3 A>12 A, ZELESHrios, 12 /b
AU A= W) A= 1 0 AT oA A 43 (p<0.05), EZ
BAOK 30 5l 7S AN R DX 0] 22 53 1 3 (p<<0.05), ey i 4 >
> . AN AEY) R . a2 03
Brat SR L2 4, 400 DX/ N Y AT A= 1 = 1 A ) a1
Z= AR LA 4.

222 VMRS /DN REAEY RSN E
eI

Xof 4 YR/ N B TG £ Wy 2 A T s kA7 SR 3

SN, SR S i 7R 62%AH A K- RT 43y
44, a2k 10 AAREH, b 48 12 A4 3 AN#IX,
c#l 7 Afy 3 AMIX, d 4EdEh 3 A 3 MEIX
10 A4yEs . Ty, ANOSIM 434 7, 4 4 17] 2%
S5 (R=0.79, p < 0.01),

XFAy2H 45 AT SIMPER 404, 454 AR 2=y
JINRY AT A ) 45 A = B SRR E R BT 6 TR b(12
A4&F4l), o7 HEFA)MARBFA N 2R FEE
WA o iR, BRI ZERMIGE KA Rk
FHXTFRERUREAR; b dEERKZRA )P M 4 A 25 5+
FERM N b AL R BERGEFEEMN
WD o d AT HEAL A 2E S5 R BRI N c L 2k
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Tab.3 Abundance and biomass of meiofaunal groups

e IRkE REPOATS

TR F R M MRS EN 2, a(fkFE

R#T) . d PIALEIF AL 22 5 2RI a d1Zk R

SKe Y . 2 =X 2
K PRI o) FEMRGEINT) e st g 00 i 2 2
Bei Copepoda 10.75+17.59 19.99+32.72 W R TE . iR A
2 126 Nematoda 20.22432.77 8.0913.11 52, AN , ATHEAE T 10 7 AR
% 2% Tubellaria 5.07+12.52 18.45:43 81 A PRI 53 50K 1.53%, 2838 Ry 7 L Ab i ] Al it
% 2% Polychaeta 1.5+4.8 21.01467.25 OB
i 2% Gastrotricha  0.005+0.039 0.02:0.14 o /INU G 2 Wy BEVE SR AT SRR A B, 45 B I
552 Oligochacta 2.9246.36 10.23+22.26 % 5. One-way ANOVA ZMHi3Hi, R [RIZE3 ] J77
Wikmin . ooonoon oo CHBEERG00D. 3 AEEIT 124, I
JrIE % Ostracoda 0.14+0.28 3.66+7.34 fﬁﬁ%ﬁé@%ﬁj@rﬂifﬁﬁgﬁ d ﬁﬁﬁ%%
J % Amphipoda  0.002£0.009 0.02+0.14 5t (p<0.05), F Wl e TR A SRR
JEsJ5 2 Coelenterate  0.001+0.007 0.003+0.023 R, H' . J'J Simpson 8% 1-2'76 /N [6] ) X [6] £7 7%
W1 2% Halacaroidea 0.08+0.12 0.12+0.18 W i & 25 5 (p<0.01), ¥4 3% B A v i 7 > i i i >
[ 125 Insecta 0.07+0.11 0.23+0.37 A0 38 45
JC A5 41K Nauplius 1.5442.85 5.09+9.81 X
W2 Kinarhyncha  0.002+0.011 0.004+0.022 23 PEERBENFE SR KR
KUY E 0.02+0.08 0.07+0.29 A Vb /N TR RS A A ) 2 RS R S TR T BROBE
it 42.52+42.91 87.00+85.32 Pearson FHIC/MTZERILE 6, vIHl: InHKFEEY
x4 MEREWEEYNEE. EYEFESINE
Tab. 4 Results from one-way ANOVA or Kruskal-Wallis tests on the abundance and biomass of meiofauna
A Atk Ganzi! A Gt p
=Ty 3 15.320 0.000%*
F B One-way ANOVA W T 1 0.142 0.708
X 2 5.702 0.005%*
One-way ANOVA = 3 14.156 0.000%*
AELY/hrs Wi T 1 0.193 0.662
Kruskal-Wallis % % WX 2 7.942 0.019*
* p<0.05, ZEFEBIE; ** p<0.01, ZFWBE.
200, 23] 350 a3
1801 @7H a7h
B 10/ 300 F 10H
160} m12f] = 12H
140 ~ 250}
<§ 120} gﬂ 200}
= 100} =
H %ol % 150-l
60 100 L
40t
ol 50 F
0=~ : - : - 0= : - :
ek R AT e iR
X X
Bl 4 AN [ DX /NI SR A A 1y == R A o g e s AR A

Fig. 4 Seasonal and spatial variations of meiofaunal abundance and biomass
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Transform: Square root
Resemblance: S17 Bray Curtis similarity
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Fig. 5 Cluster ordination on the abundance data of meiofaunal groups
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Fig. 6 Mean abundance and relative abundance of the major meiofaunal groups in different seasons

x5 PMEREEMHEZSHEINER

Tab.5 Results of the biodiversity analysis of the meiofaunal community

Fisf [ X S N d J H 1-A!
H 13 74 2.789 0.4754 1.219 0.5565
20154 12 A M 10 87 2.016 0.6299 1.45 0.7363
L 7 77 1.381 0.5555 1.081 0.5615
H 10 821 1.341 0.31 0.7137 0.3391
2016 43 A M 10 229 1.656 0.5418 1.248 0.6278
L 9 293 1.408 0.4189 0.9203 0.464
H 9 280 1.42 0.5117 1.124 0.5638
2016 47 A M 9 205 1.503 0.497 1.092 0.6096
L 10 143 1.814 0.4988 1.148 0.6044
H 10 306 1.572 0.4808 1.107 0.5995
2016 4= 10 A M 10 274 1.603 0.5711 1.315 0.6754
L 7 68 1.424 0.4318 0.8402 0.4263

TS BEANRONRURH A Y IR N BRSNS R B o 3R TR B (Margalef’s species richness); J': 355] 18 5L
(Pielou’s evenness); H': Shannon—Wiener $5%¢, B log LA e AJiE; 1-4": Simpson 5 %%
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#o6 NERWENEESTRDIMEEAFRIEXSITER

Tab. 6 Results of Pearson correlations between meiofaunal abundance and environmental factors

e S ALEES EZEEE HEK M TR AFEE
T -0.059 -0.236 -0.248 ~0.059 0.01 -0.09 0.534™  —0.058
pH {H 0.117 0.199 0.115 0.218 -0.006 0.21 -0.285 0.272
TS T -0.12 0.263 0.404 0.335 0.28 -0.134 -0.183 0.13
NS —0.164 ~0.008 0.466" 0.216 ~0.042 0.069 -0.252 -0.138
K —0.114 —-0.258 —-0.107 0.121 0.193 -0.18 0.602"  -0.109
Chl-a i i1 0.105 0.205 -0.495°  —0.375 -0.241 -0.118 0.058 0.142
PERSIR /DN i y¢ -0.181 -0.225 -0.086 -0.03 0.508" -0.102 0.201 ~0.194
PR o £ LY 0.193 -0.05 —-0.332 —0.444" -0.211 0.157 0.092 0.081
AP 5 L -0.156 0.193 0.24 0.366 0.430" -0.383 0.106 0.166
Wb T i L -0.165 0.171 0.238 0.269 0.38 -0.111 -0.117 0.016
b T i L 0.113 0.193 0.076 0.263 -0.39 0.193 -0.067 0.167
M 4D o f: L 0.148 —0.204 -0.155 -0.031 -0.273 0.155 0.049 -0.206
Wb Mgl L T L 0.103 —0.211 0.3 —0.214 -0.223 -0.267 0.32 -0.18

T * 7 0.05 K (OUIN) L AR SE; ** 7E 0.01 ZKF (UL L 2 A0 G
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Spatiotemporal distribution pattern of meiofauna and its in-
fluencing factors in the Jinshatan Beach, Dalian
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Abstract: In 2015 and 2016, a seasonal survey was conducted on the intertidal meiofauna and its sedimentary en-
vironment in the Jinshatan Beach, Dalian. The spatiotemporal distribution of meiofaunal abundance, biomass, the
community structure, and the influencing environmental factors were investigated. The results demonstrated that the
primary components of the sediment included very coarse sand and coarse sand. The annual average content of
chlorophyll-a was 0.99 ng/g + 1.44 pg/g, and the annual average organic matter content was 0.38% = 0.56%. A total
of 15 meiofaunal groups were identified in this survey. The most dominant groups included nematodes and cope-
pods, constituting 72.82% of the total abundance. The average meiofaunal abundance and biomass content were
42.52 ind/cm’*+ 42.91 ind/cm® and 87.00 pg/cm’+ 85.32 pg/cm?, respectively. The meiofaunal abundance exhibited
seasonal differences, ranking in the order spring > autumn > summer > winter. The meiofaunal abundance also var-
ied horizontally, ranking as high tide zone > middle tide zone > low tide zone. The meiofaunal biomass showed
seasonal variations, ranking in the order autumn > summer > spring > winter, and the difference among the tidal
zones was also significant. A significant seasonal difference was observed in the meiofaunal community. These
temporal and spatial distributions of the meiofaunal community structure are likely caused by the combination of
interstitial water salinity, coarse sand content, and organic matter content according to the BIOENV analysis. The
results of this survey can provide basic data for further research on interstitial meiofauna and a scientific basis for

the protection, exploitation, and utilization of sandy intertidal zones under the background of global climate change.

(A3 DM Fusk)
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