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Abstract: The main island of Pingtan Comprehensive Pilot Zone, Haitan Island, which is the zone nearest to Taiwan
Province, is the fifth largest island in China and the largest island in Fujian Province. With the development and increase in
the urbanization of Pingtan, the beach tourism industry has developed rapidly. However, the beach is a simple and sensitive
ecosystem, and the development of beach tourism would affect the assemblages and distribution of benthos, which would
affect the structure and function of the sandy beach ecosystem. It is necessary to study the biological baseline and establish
basic data for the evaluation of the ecosystem in Haitan Island. Meiofauna is one of the most important indicators of marine
environmental quality owing to its ecological characteristics, such as high abundance and short life cycle. In order to study

the groups, abundance, and distribution of meiofauna, feeding types and species diversity, age structure and sex ratio of
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marine nematodes, meiofaunal samples were collected from the sandy beach of Changjiangao, Haitan Island in Fujian
Province in 2013 and 2014. The results showed that the mean annual abundance of meiofauna was (810.87+696.75) ind/
10 cm?®, consisting of 16 meiofaunal assemblages. Nematoda was the most dominant group, accounting for 52.36% , followed
by Gastrotricha, which constituted 21.14%. The mean annual abundance of nematodes was (424.54+400.23) ind/10 c¢m®,
the abundance varied seasonally as follows : summer ( (783.45+336.45) ind/10 em®) > spring ( (600.67+309.42) ind/10
em’) > autumn ( (298.26+424.57) ind/10 cm®) > winter ( (113.05+95.79) ind/10 cm®). A total of 105 species of
nematodes were identified in the four seasons, belonging to 75 genera and 26 families. There were 10 genera of nematodes
with dominance greater than 5% in the four seasons—Awxonolaimus, Theristus, Metachromadora, Mesacanthion,
Rhynchonema, Epacanthion, Microlaimus, Viscosia, Lauratonema, and Enoploides, but the dominant genera varied
seasonally. Hierarchical cluster analysis showed that the nematode communities in spring, summer, and autumn shared
greater similarity than those in winter. The percentage of the mean annual abundance of feeding types were 1B (32.19%) >
2A (31.32%) > 2B (31.12%) > 1A (5.37%) , among which 2A and 1B were dominant in spring and summer, whereas
2B and 1B were dominant in autumn and winter. The number of nematode genera in autumn was the largest, whereas that in
winter was the lowest. Nematode diversity was the highest in autumn (d=8.45, H'=3.36) and the lowest in winter (d=
7.36,H'=2.92), and the diversity in spring and in summer was similar. The age structure of the nematodes revealed that

the proportion of juveniles accounted by 45.47% , and the sex ratio (female : male) was 1.10:1.

Key Words: Haitan Island; marine nematode; community structure
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(Collembola) 2% 25 ( Tardigrada )  %ifi /& 2 ( Amphipoda ) |
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IR EAR L A 3 B DL 1, /NI AT Sl 4 ) 4F S 2
FJEH(810.87+696.75) 4~/10 em®, 2= A A5 L B AN . F 2 ((1459.36+458.68) /10 em®) > H &
((1363.25+558.13) /10 em?) > FkZE((383.09+£515.12) /10 em?) > &2 ((256.13+132.31) /10 em?)
WA R | R PELE R A VTR VD RE/ N AT 20 ) v iy e X O 52, o5 /INB IS 3l 10 =F 2 11 52.36%
HCHEEHR, N 21.14%, WNEVTBKE  BRERGEL R S5E B ROFEM Y, 5 B LFHL
T2 R S — USSR (ESE —PL3SERE N o0 S 22028 (BB 28 B, A B A 4 o il 2 13.20% |

6.90%#129.57% .,

®1 MEEEDDERBOTEHFEERFSLHEFEL/ (41710 cm?)

Table 1 Seasonal fluctuations of meiofaunal average abundance and ratio

ESi T RS A 7 PP TR
Assemblage Spring Summer Autumn Winter Annual mean abundance
1L Nematoda 600.67+309.42 783.45+336.45 298.26+424.57 113.05+95.79 424.54+400.23
41.16% 57.47% 77.86% 44.14% 52.36%
BRI Copepoda 72.54+36.51 127.24+230.45 22.86+24.16 9.50+8.22 53.85+116.12
4.97% 9.33% 5.97% 3.71% 6.64%
£ 2 Polychaeta 30.80+22.45 90.88+130.86 11.15£15.50 0.83+1.04 30.67+69.81
2.11% 6.67% 2.91% 0.32% 3.78%
F£E2K Oligochaeta 17.00+10.01 15.32+9.29 26.44+46.78 5.92+4.57 16.17£25.78
1.16% 1.12% 6.90% 2.31% 1.99%
% 1 Turbellaria 60.59+62.97 24.57+16.01 3.03+4.39 42.83+24.78 31.77+38.72
4.15% 1.80% 0.79% 16.72% 3.92%
[ HL Gastrotricha 618.01+592.77 35.18+58.84 13.08+17.59 75.74+112.79 171.39+368.91
42.35% 2.58% 3.41% 29.57% 21.14%
TCAT 4R Nauplii 7.57£6.15 66.31+86.40 0 0 16.62+47.78
0.52% 4.86% 0 0 2.05%
2% Halacaroidea 0 0.34+0.67 0 0 0.08+0.33
0 0.02% 0 0 0.01%
B2 Ostracoda 0.84+2.02 5.89+10.31 0 0 1.51+5.34
0.06% 0.43% 0 0 0.19%
#l FEZ& Collembola 0.17+0.50 1.85+3.19 0 0 0.45+1.65
0.01% 0.14% 0 0 0.06%
24525 Tardigrada 2.86+3.42 179.92+272.98 0 0 41.12+145.00
0.20% 13.20% 0 0 5.07%
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ESiid HE S K &2 AP
Assemblage Spring Summer Autumn Winter Annual mean abundance
%itt 224 Amphipoda 3.37+2.81 0 0 0 0.76+1.91

0.23% 0 0 0 0.09%
3 Cumacea 0.34+1.01 0 0 0 0.08+0.48
0.02% 0 0 0 0.01%
112 Kinorhyncha 5.55+7.42 0 0 0 1.25+4.10
0.38% 0 0 0 0.15%
JKAE R Aquatic insect 0.17£0.50 0 0 0 0.0420.24
0.01% 0 0 0 0
HAhZE Others 38.88+11.03 32.31+11.13 8.26+13.11 8.26+7.55 20.56+17.43
2.66% 2.37% 2.16% 3.22% 2.54%
S Total 1459.36+458.68 1363.25+558.13 383.09+515.12 256.13+132.31 810.87+696.75
100% 100% 100% 100% 100%
2.2 ELRFEE SR 1600
KT WV 7 2 T R0 4R S 2 R Ol (424,542 1400 ! O s
400.23)4/10 em”, LR s 2 10 T 1 A5 A A 28 1200 m

FE 2 ((783.45+336.45) 1/10 em?) > FHZE((600.67+
309.42) 41~/10 em®) > FkZ= ((298.26+424.57) 4~/10
em’) > &Z((113.05+95.79) 4~/10 em?) , 5/NEJEE AR
) F AR S,

0 A U T G R B A A 0 B R AR Al
((661.56+400.01) 4~/10 cm®) > H 47 ((440.24 +
440.10) /10 em®) > =T ((205.54£218.58) 1~/10
em®) , 5/NBUJECAT S ) 3 BE WA A AL A, K
FEASAAT DL UL I 2, K 4 A2 B AN ) i [R] ) I 1 4k
W RE AT 22 0 AR W] B vl S s [ A A
WEMEZER (P < 0.05) ; 2 Z=milalr S 5
WP AFAE B BT 225 (P < 0.05) ; Bk 2K #1445 5 v
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WL R E
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B2 BEFEEKEFEKRESHFNETEL

Fig.2 Seasonal fluctuations of horizontal distribution of

nematode abundance
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VLRI FE 4 > Z B2 IL U TE TR LR I 105 FhEl o 2854, R T 75 1NE 26 R4 N H , 4 DREFE
BT > 5% ML REA 10 (K 3) , Hd | Theristus 1€ 4 A2 3, Metachromadora 1E
BR& AR HAL = A F A HE IR, RE—NFEHNHIEA Lauratonema (7.59%) | Viscosia
(5.82%) Axonolaimus (10.13% ) Fl Enoploides (5.45%) ., TEWAZEEE S IEFE WA Mesacanthion  Epacanthion .
Microlaimus Rhynchonema , #F— %5 B Fh (8f 5322 524K) | Theristus J& 135 4 DF | Theristus spl 75 4 2= JiE
HH B, Metachromadora %5 T4 Ff, o A Metachromadora spl HHEZEZMEZE 5 H, Avonolaimus .
Enoploides . Mesacanthion . Epacanthion ¥ R $5—A~Ff , Rhynchonema G135 F , it Rhynchonema spl £ X
ZEFNRKZ= L BTN . Microlaimus 5 Viscosia ALK NF  AHANAE B 2= Microlaimus spl il Viscosia spl I
P T 5%, Lauratonema 045 = Fh, 23 W J& Lauratonema dongshanense , Lauratonema macrostoma'""’ J
Lauratonema spl , BiPHETE 4 D22 E 4G B, Lauratonema spl AXAERZEFAZEH B H = FfE4 2 A0

YA HE 5%,
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Fig.3 Seasonal fluctuations of nematode dominance ( genera with

abundance > 5%)
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Fig.4 Seasonal fluctuations of free-living marine nematode feeding types
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WU A R LA B R G R 258 B R B IS DL 43 Ry B B HEPE (LASE 3R B AEAE R Bn e ) | 3 1) E
(VIR B IR IR sl B R B 47 9 O SR AR ) R IR, VT VD e 45 2 B Vg v 2t R AR IR S5 A ] 7 B
TN o VAT KTV ME R AR TR 2 HURE 3 rh S AR 5 R 4 B BRI 19 45.47 % , A v e i A1
B e 1.10:1, HeZRBEIEAT 00T, 4% 20 B g 1 2k A B30 ) AR I 25 4 S M L ok, B 2 T < BETE <
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Fig.5 Seasonal fluctuations of hierarchical cluster analysis based on tidal distribution of nematode assemblages
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Fig.6 Seasonal fluctuations of hierarchical cluster analysis based on vertical distribution of nematode assemblages
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Fig.8 K-dominance curves derived from nematode abundance in
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Fig.7 Seasonal fluctuations of sex ratio and age structure of free- different seasons

living marine nematodes
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3.1 /NS A PR R i AR

1 A [) DX 3 S )l /N TR S AG 20 40 = B R U 4 SR R B A B AR L 36 2, AR rp R T VD /N 7
JRCAT Bl 4 R AT 35 3 B R (810.87£696.75) /10 em? , iR R4 i 3 B o of ek 52.36% , 5 Ll 5%
GEIRA NPT, /NS =E B G R K2 2 2R K BRI I URUYRL B A HLT A IR R
IIEIRF B B AR AR T BeA M AR AR L HRIT 5 A LB R SR e /N R RS A B ) R A —
AFERF ) BRI, A T E A VUTUR A R U, 2R R R T v A AL A R AR A U
INRAJECAT Bh 4 (R SRR R Ry 2R

R2 EBEEBKITRDHS E MR E SN ERES Y F EER/ (110 em®)

Table 2 Comparison of meiofauna abundance between the Changjiangao and other intertidal zones

WAL R 5/

e - N N " JEAG B =F B 2 L
BB, TAER MRS L o o Wi 15
. . . . . The ratio of nemotade
Study area Sampling time Meiofauna abundance Nemotade abundance .

abundance to meiofauna
abundance

(SSART S0 2013—2014 810.87+696.75 424.54+400.23 52.36%
g g 2] 2008—2009 1384.69+424.97 1286.70+225.13 86.59%
FHig—ps 2011 1859.9+705.1 1545.9+632.7 83.1%
H A4 2004—2005 1025.4+268.8 914.2+208.7 89.2%
iy —plsl 2008 950.4+668.9 815.9+572.0 91%
Frlik v gLl 2010—2011 768.4+381.4 340.44+163.71 44.84%
FRligeg 0] 2010—2011* 4592250 — 499
JE TR 0 b Lo 2010—2011 660.23+192.44 — 35.1%
JE ) FE v 6] 2010—2011 521.86+146.30 — 72.56%

*20104E7 A5 2011 4F 1 A

FEZET AR L Y B A T [R) 7 Vo e N R AR S T S5 0 B2 R 22—, e T DA R s W) #E b 52
M /N SRS Sl %) 2 B, B G A2 0 /0N R RS AV B0 40 ) 5 ) B o R R, A A R ek A A K AT R
RSN A S SRR S T AT R R R R S KA B, R T
SIRE LI s R & T iR E 5B R A E A DG, ARG R H X P RIFSY 3R B MR U 2R
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PAR FZ S YR TR A OGP TR IR DX R VR R T e s R IR S R
FRBE W GE T S TR R T T A ORIE T 2 Tietjen ™ FE R A 11 XA A I )
[ TR R R B, TR R E AR R E R B R, F RGN E 202 TR Rk e B A2k S B0
AN bk e B R B S R A A LT [ A B R A, iR RE B R Tl R e
TR P A B DT = B4 = Y Harris ¥ 22 W AR 78 98 ] {1 V0 18 00 5% )1 7 2 ol =5 5 1) 7 2 2 3 06
(L, FLJE PR K TR 0 S A e R 1 98 R T BB Nicholas' 34 232 T AP Xob Y DR I R 4 18 5 0 e
T AT R B TR I A AR 1 ] Al (B AR e AR 0y AT B i 0 AR K5 B
32 VR ER (Fh)

TEVA AL VO RE R 2 SR RSB S UTARY IR G 25 A BB ARG . — RO LT, 1) TR 0l ) T 2
LA Chromadoridae , Cyatholaimidae , Desmodoridae F1 Oncholaimidae Z5&} (1)@ R A 34> ,{EFFI TSR] v e 2
X A (TR 52 2 P ANT] BRI AS [ 00 B 35 4 A2 v 4500 7 2 U J (9 PR 343 R T] - Blome 551 76 1 45 K
FEZR &R b W /N B WG 3 ) i Sk B i% X0 VR 2 R g fE OB K K Xyalidae , Chromadoridae
Thoracostomopsidae , Desmodoridae , Oncholaimidae , Leptolaimidae . Microlaimidae F1 Cyatholaimidae, ASHfF5YH, K
TLWRVD e BV 2 L A 5 Blome S5 (I WF 9845 SR 1530, JR4F £ B2 LA Xyalidae | Thoracostomopsidae
Desmodoridae F1 Microlaimidae 258} H#Y J& ML (B ER Theristus 2b , AR Z=T5 WAL BEE Ir 22 5% . Theristus
TE 4 DF A BRI X AT RE S5 e A A AR A e 1A e
3.3 IR

WG VLR YDRE S AR 28 A S 2B E R L3 . 1B > 2A > 2B > 1A, BUATIH 1B 2A
5 2B =P B R R MEE L U 7 HO 22 e N K 380 30% 5 TR 2R Bh 1A BYHEVELE dURT 5 1 LA
WSR3 Hofty =268 AR 5.37% & Z= W AR AR B 2R B T 2 7 R B 2 2A WBERZ,
2B WA ALIR T 1B {H 2B 7ERKR AN ZR R0 7 ML, 8N 4 R e 28R BT o Lo e v 26 8

TR T I A 1) 22 5 AR T B 2R B R A [m] SR B S B i AR A R e 1T B R IR AN [, SOy 1 TEAR
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