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Characteristics of the benthic crustacean community structures and functional

groups around the Luoyang Estuary in Fujian
ZHANG Shuyi, HE Xuebao, WANG Jianjun®, LIN Heshan, HUANG Yaqin, LIN Junhui, MOU Jianfeng,
LIU Kun, ZHENG Chengxing
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Abstract; To evaluate different crustacean community structures and functional groups around the Luoyang Estuary, benthic
crustaceans were investigated in 5 types of habitats ( mangrove: Q1, Q2, and Q3; bare mudflat: Q4; and bare mudflat near
the mangrove forest edge: Q5) and 4 seasons between August 2013 and April 2014. A total of 35 benthic crustacean species
(18 families) were recorded. The predominant species included Uca arcuata, Sinocorophium lamellatum, Ilyoplax
ningpoensis, Metaplax elegans, and Caving form- Phytophagous functional group is the main group. The dominant species
composition showed obvious variety in different habitats; Swimming form crustaceans mainly appeared in Q1, Q2, and Q3.
The complexity of the functional groups and species diversity was higher in Q1, Q2, and Q3 than in Q4 and Q5, and

biomass and density were the highest in Q4. Two-way analysis of variance was used to analyze the differences in density and
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biomass, number of species, and biodiversity indices ( Margalef, Shannon-Wiener, and Pielou) among the seasons and
habitats. The results showed that the structure of the functional groups and communities was significantly different with
respect to the seasons, habitats, number of species, density of communities, functional groups, and Margalef and Shannon-
Wiener indices, and no significant difference with respect to the crustacean biomass and composition between habitats, and
Pielou index between seasons. The Bray-Curtis similarity analysis and non-metric Multi-Dimensional Scaling analysis showed
that Q5 had high similarity with Q1, Q2, and Q3 and low similarity with Q4; this may be due to the complexity of.the
habitat, food abundance, and differences in the food source in the mangrove, bare mudflat, and bare mudflat. near
mangrove forest edge habitats. A comprehensive analysis showed that habitat complexity and season are the main factors that

affect the distribution of benthic crustaceans in the Luoyang estuarine intertidal region.

Key Words; community structure; functional group; habitat difference analysis; estuary ecosystem; benthie.¢rustaceans
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Table 1 The relative importance Index (IRI) of benthic crustaceans at different habitats

WS T TH R B

. B e im0 menn T

. functional

01 02 Q03 Q4 Q5 feeding group) aroup)

JGHHRE Uca arcuata 2623.95%* 531.89* 2111.56"* 787.52" 4594.48** Ph cf
W E Sinocorophium lamellatum 24.18 13.75 11.87 964.91*  143.23* pl cf
TR Ilyoplax ningpoensis 0 0 0.872  1950.89**  16.39 Ph cf
FM KT Metaplax elegans 207.64%  238.42* 2196.19**  27.18 459.37* Ph cf
RIS A F & Parasesarma plicata 389.39*  977.80* 42.89 0 6.52 0 cf
KK ITE Metaplax longipes 2.57 155.83* 11.84 48.75 84.74 Ph cf
FIFURREE Monocorophium uenoi 0 0 7.88 79.06 0 Pl cf
FIRJEME Helice pingi 55.10 103.36 * 0 0 72.35 Ph cf
IG5 X HF Parapenacopsis tenella 16.70 60.93 24.51 4.95 0 Pl St
H <3¢ NAR. Nihonotrypaea japonica 79.63 19.96 21.59 0 0 D St
F AR Palaemon macrodacttylus 22.85 3.79 69.28 0 0 0 St
W T AHTFBE Perisesarma bidens 0 19.07 10.26 0 9.31 0 cf
H AFEF Alpheus japonicus 10.29 8.20 0 0 0 C Sf
JFEELUR Alpheus hoplocheles 0 0 12.79 0 0 C St
PR T8 Metaplax takahashii 16.16 0 0 0 0 Ph cf
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Fig.3 Seasonal variation of crustaceans biomass and density at different habitats
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Table 2 Functional feeding groups of species composition, biomass and density
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> group (Ph) group (0O) group (C) group (D) group (P1)

AL Species number 13 9 4 4 5
SEH A Y Average biomass/(g/mz) 132.78 12.52 2.04 4.44 3.01
344 Average density/ (4MA&/m?) 285 37 4 7 492
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Fig.4 Functional feeding groups composition, density and biomass of Crustaceans at different habitats
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Fig.5 Seasonal variation of functional feeding groups composition, biomass and density
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Table 3 The number of lifé form-functional groups at different habitats

HETE R R 5% Habitat
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TR e AT R 7 sh ) )RR 7 2 R A D RERE AL

R4 FREEREFEHMEEFNSHEIEE(01—05:24:5)

Table 4 Diversity indices of benthic crustaceans communities at different habitats ((Q1—Q5 ;habitats)

¥ A A5 Habitat
Parameters Month 01 02 Q3 Q04 Q5
Margalef( D) =F& BEH8%K 8 1.85 1.98 1.86 0.90 1.99
Margalef species richness index 10 0.88 2.02 0.73 1.14 1.62
1 1.64 1.66 1.54 0.55 1.07
4 1.59 1.22 L.14 1.46 1.49
T 1.49 1.72 1.32 1.01 1.54
Shannon-Wiener(H') ZFEPEIEEK 8 2.79 1.86 2.51 1.61 2.57
Shannon-wiener diversity index 10 1.87 2.71 1.54 1.36 2.15
1 2.63 2.53 1.98 0.46 1.81
4 2.04 2:04 1.97 1.96 2.53
SEA4H 2.33 2.28 2.00 1.35 2.27
Pielou(J") ¥ EAREL 1 0.93 0.56 0.76 0.62 0.77
Pielou evenness index 10 0.93 0.90 0.77 0.49 0.77
1 0.93 0.90 0.66 0.20 0.78
4 0.79 0.88 0.85 0.59 0.98
S 0.90 0.81 0.76 0.47 0.82

4.3 AR H TSP REE AU RERT Y JRE RN A R

AN 72 S REE 53 A SR R R R B 55 DR 3 DIIAR OG> oA 20 i 2 BSOS b P 1
HEMERR, QR RREERNE SR G R M A i R A B R AR B LR W S S BRI TS A 3R
B, R30S Bl ARSI R0 e TR AT S WO IR S Y R R R AR R EE RGO EME R E P
RN CLRE AR BAT 455 A oA DRI o 1) A 7™ (EL AL R 8] 14 1] it R 25 3k O AR 2R 2 52 i 8k O e 3 )
REE 3% — K BT AR TR BT AR X 3 A 455 P 20 1y F 5 sl ) 2 4 e RO I8, 2 2 910K Tl e bk 2
JCMERRR A5, FOGRES T ARGOCRER JE A . 7 B 52 3l W0 78 G ME BRSO ME i DL B BE AR X B, 31X 5
2010 AFHUHERE 12012 AEARIEAAF 0 XTI S S EME A R I B e 2 R — B, ph e T UL AR 5 IR A AR
255 ST A R TR F 7 s ~F B B o A1 28 5 B BRI 2 —

AR A B 5 AU A Sh W T RE R AL RS AL A 7E — 2 R DG ZR , AR BT v R Y52 3h W D RE R 1Y
ARV S5 A S5 AR AT O . ABL RIS AR B = B2 LA R A 7 g B s (EKE S me IR W Sh ) S RERE B 20 A1, 5
AEBEHR LA s B B Ry AR LOMARIX A58 Q1,2 1 Q3 $R B U REHE 5 4 16 BU D RERE R AL ZAF 1L 1Y
PR TOGME SRRSO ENE , AT A B A AR RS e T RE AR ) 2H LA A, A BB A T RERER I B T 2 AE AL,
ZEN 5 SRR T 20 TR H 7 S D RERELE A 22 5 FEAR SR LU Bh 22 SR o 3 DRI A= B 0
AR P2 T U 18 AR T 1T 52 T JEC A Y 52 ) O RV S5 A A D) RERR LA

S5 LWL, A B P ARG GIME AT AR S LI AR DR Y 58 S W B 1 G2 i DX ], X8 52 20 R AR A L
A E AT, DR AT A ST XA H e s SRR IR A iR . AR 22 e i e 4k
JE R H 52 sy oA I R BB R
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Fig.7 Bray-Curtis similarity analysis and Non-metric Multi-Dimensional Scaling of crustaceans community at different habitats
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Appendix.1 Seasonal distribution and functional groups of crustaceans

H: 3% Habitats BT RERE A TG R T RER

44 Species Functional Life form- {

Q1 Q2 Q3 Q4 Q5 feeding group  unctional group
W] ARTHOPODA
PiJsUE iFE PARATANAIDAE
ANEE R B Leptochelia dubia( Kroyer) \V D cf
MR IFRL AMPELISCIDAE
55 A SR 408 Ampelisca brevicornis Costa VvV 0 cf
TR 4FFE GAMMARIDAE
wAEE D JRAEAER Melita koreana Stephensen VvV D Cf
A UFEE HYALIDAE
it B 388 44) iR Hyale schmidti ( Heller) vV vV Ph Cf
KABEIGEIUF Hyale grandicornis ( Krvyer) vV Ph Cf
W BA#E R COROPHIIDAE
HAKEH Grandidierella japonica Stephensen v Ph Cf
byl U Sinocorophium lamellatum Hirayama vV vV vV v Pl Cf
=M EE Sinocorophium trianlapedarum Hirayama VvV V. Pl Cf
LB ERYE Monocorophium uenoi Steohensen VvV Pl Cf
XH#FFE PENAEIDAE
IG5 XFUF Parapenaeopsis tenella ( Bate) vV 2 V. Pl St
HHFEL SERGESTIDAE
HZBHF Acetes japonicus Kishinouye V. Pl St
K UFRE PALAEMONIDAE
PR RIEAR Palaemon serrifer (Stimpson ) \ 0 St
F I8 KHEUR Palaemon macrodactytlus Rathbun vV vV vV 0 St
HRHYF Exonpalaemon carinicauda Holthuis vV 0 St
BUFFE ALPHEIDAE
HAELUF Alpheus japonicus Miers Vv v C Sf
S LU Alpheus brevciristatus De haan 2 C St
| EE SR Alpheus hoplocheles Coutiere vV C St
H#AFFE HIPPOLYTIDAE
BIRUF Eualus sp. vV vV C St
KAUFFE PANDALIDAE
KBELLUF Plesiomika izumiae( Omori) Vv 0 St
% NUFEF CALLIANASSIDAE
HAZENER Nihonotrypaea japonica Ortmann VvV vV VvV De St
R GRAPSIDAE
POV KEEE Metopograpsus quadridentatus Stimpson 2 Ph Cf
DR TAILLN Grapsidae und. vV vV 0 Cf
HHFHFL SESARMINDAE
FIR AT Parasesarma plicata ( Latreille) vV vV vV vV (0] Cf
IV AHTF-#& Perisesarma bidens ( De Haan) Vv Vv Vv 0] Cf
1AL YR B# Clistocoeloma sinensis Shen vV 0 Cf
SHFL VARUNIDAE
M8 Metaplax elegans de Man VvV vV vV VvV vV Ph Cf
KK TTE Metaplax longipes Stimpson VvV 2 vV vV vV Ph Cf
FICJRME Helice pingi Rathbun VvV vV Ph Cf
DA T Metaplax takahashii Sakai Vv Ph Cf
M AR} CAMPTANDRIIDAE
NS Camptandriium sexdentatum Stimpson VvV vV D Cf
EHHEFL DOTILLIDAE
TR Ilyoplax ningpoensis Shen v Vv VvV Ph Cf
IRIKVEHE llyoplax tansuiensis Sakai Vv Ph Cf
HEARUEE llyoplax serrata Shen vV Ph Cf
MR OCYPODIDAE
YGHIR Uca arcuata (de Haan) Vv Vv Vv vV Vv Ph Cf
J& AR Uca dussumieri H. Milne-Edwards vV Ph cf
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