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Seasonal changes of functional guilds of fish community in Laizhou Bay, East China
LI Fan, XU Bingqing, MA Yuanging, LU Zhenbo " , WANG Tiantian

Shandong Provincial Key Laboratory of Restoration for Marine Ecology/Shandong Marine Resource and Environment Research Institute, Yantai

264006, China

Abstract: Character and its change of functional guilds of fish community in Laizhou Bay was studied based on trawl survey
data from bottom trawl surveys in May, August, October and December 2011. A total of 49 species were identified, all of
them were Osteichathyes species. It can be divided into seven guilds based on the feeding habit; planktivores, planktivores/
benthivores, benthivores, benthivores/piscivores, piscivores, omnivores and detritivores. The most species-rich guild was
benthivores (14 species) and benthivores/piscivores (12 species). Detritivores (32.8% ), planktivores (31.6%) and
benthivores/piscivores (25.0% ) accounted for about 90 percentages of the total catch. The seasonal trends of diversity of
functional guilds (H,,) were same as that of diversity of species ( H,). Exponential equation fitted perfectly between H,
and H,. The average trophic level of every guild was all between 3 and 4. Compared with the results conducted in 1980s and
1990s, the change was: 1.The proportion of detritivores increase and the average trophic level also raise; 2.The proportion

of piscivores decline and average trophic level also down.

Key Words: functional guilds;trophic level ;stable isotope ;cluster analysis; CCA
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Table 1 Composition of functional guild in Laizhou bay

e FhE

) I RERR A

VAAEHFE] Survey time

No.  Species Functional guild HwE LES Bk A%
Spring Summer Autumn Winter
1 fig Engraulis japonicus FG1 vV Vv vV
2 W Setipinna taty FG1 VvV Vv Vv
3 B B Thryssa kammalensis FG1 vV vV 2
4 HRESUBR AR Thryssa mystax FG1 Vv Vv vV
5 A% Konosirus punctatus FG7 vV vV Vv
6 T %/ND T 8 Sardinella zunasi FG1 VvV VvV VvV
7 B H A Neosalanx anderssoni FG1 VvV v
8 Kb Saurida elongata FG5 Vv Vv
9 1% Liza haematocheilus FG7 v
10 LG HE T Hippocampus coronalus FG1 VvV Vv Vv vV
11 G Syngnathus acus FG1 VvV vV VvV
12 V7G4l Sebastes schlegelii FG4 Vv vV
13 ifi Platycephalus indicus FG4 VvV Vv Vv
14 KA Hexagrammos otakii FG4 vV VvV v

http ; //www.ecologica.cn
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s " ——— JHLLHT ] Survey time
No.  Species Functional guild HwE LES Bk A%
Spring Summer Autumn Winter
15 FAVLEY Trachidermus fasciatus FG5 Vv Vv
16 W SO F£8. Liparis chefuensis FG5 VvV Y%
17 85 Lateolabrax japonicus FG4 VvV Vv Vv
18 90 4 KA Apogon lineatus FG2 VvV
19 L5445 Sillago sihama FG3 Vv Vv
20 ST Acanthopagrus schlegelii FG4 Vv vV
21 HL8 Pagrus major FG5 Vv
22 Rz BGM ita Johnius belangerii FG4 Y 2 2
23 /¥ 18 Larimichthys polyactis FG6 vV VvV Vv
24 R Ui 8 Pennahia argentata FG4 VvV 2
25 Y8 Zoarces elongatus FG3 Y%
26 75 IRER R Pholis fangi FG2 vV Vv vV
27 457 Callionymus beniteguri FG3 VvV Vv vV vV
28 BRI AR R £8. Acanthogobius flavimanus FG3 VvV 2
29 BE R U 78 8. Acanthogobius ommaturus FG4 2 Vv vV vV
30 FL AR FE 8 Acanthogobius lactipes FG3 VvV
31 FNLLKTRYR % L Amblychaeturichthys hexanema FG3 Vv vV Vv
32 FIREF A Chaeturichthys stigmatias FG4 vV vV vV 2
33 FRAERTFLURFE 8. Crenotrypauchen chinensis FG3 Vv 2 2
34 PRIFUEE SLARFE 48 Favonigobius gymnauchen FG6 vV
35 W FCANRAR & £, Acentrogobius pflaumii FG3 vV VvV VvV 2
36 KL UF R Myersina filifer FG6 VvV VvV
37 PLECIR S UF BE 4. Odontamblyopus lacepedii FG3 2
38 R4 AR PR Tridentiger barbatus FG3 vV Vv vV
39 SEEER AR Tridentiger trigonocephalus FG3 2
40 /Nili 1 Eupleurogrammus muticus FG6 vV Vv
41 W 5 T Scomberomorus niphonius FG6 VvV 2
42 AREE Pampus argenteus FG2 vV VvV
43 W SFUE Paralichihys olivaceus FG5 vV VvV
44 118 Kareius bicoloratus FG3 Vv vV
45 i) i 358 Pseudopleuronectes yokohamae FG3 vV VvV
46 S 5 Cynoglossus joyneri FG3 VvV vV VvV vV
47 M 5 Cynoglossus semilaevis FG4 vV
48 I K G Castrophysus lunaris FG4 VvV
49 IS A7 tili Takifugu pseudommus FG4 2 vV VvV

FG1 . i sh Yyt Fh 4] Planktivores ; FG2 ; V#1530 4/ I 3 #9) £ 14 Fh 4] Planktivores/ Benthivores ; FG3 ; JiE 7l 3/ #) £ 14 Fh [4] Benthivores ; FG4 .
T Sh W/ vk 3h %) £ P Fh # Benthivores/Piscivores; FG5; i 1k 3 9 £ V£ Fh A1 Piscivores; FG6: 2% £ ¥ Fh Al Omnivores; FG7; T J& £ ¥4 F

A1 Detritivores

2.2 [AITIREFP A A 1 i 4 AR
DAY, s &R A (FGT) 78 & 4F AL T
551 PRAHAE, o5 32.8% ; FLR N TR e sh B v b 4]
(FG1), i 31.6% ; BRI M IEAR S840/ i vk i & M Fh
H(FG4), i 25.0% ; 17 iE sh 4/ i sh ) & PE Fb A
(FG2) JEME s & A A (FG3) | liF vk sh ¥ & PERh

A (FGS) R4 & MEAI H (FG6) BT i LB T 1%
(K2),

(6] Iy BE Aol 141 ) A4 0 i 2 LA 7 AE B I 1 2= A2 Ak
(E3) iRl B R (FG1) fER BRI Z )
o4 % 0 B (T B EkE N R B R e Thryssa
kammalensis . 75 8§ /N T 4. Sardinella zunasi %) s 1E
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Fig.2
fishes in Laizhou bay
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Biomass composition of different functional guilds of
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Fig.3 Seasonal changes of biomass and biomass composition of

different functional guilds of fishes in Laizhou bay

B W T RS 1SR BE % ( Konosirus
punctatus ) B IR 54.0% , R L6 S 6 Fh
VAL o5 A 35 4 2 00 S YAV 3l 0 40t Uk 3 ) £ 1 Ao
(FG4) L ( FE ik A AR R . Chaeturichthys
stigmatias FIBEFE R UF FE 4 Acanthogobius ommaturus ) ,
ZREVR A AE YR 2 —E e (11.7%) 72 H:

b= LR LI A

Dh b A4 A B AR 97.4% 1 15 Fh2& (£ 4) 3T
25 R DI RE R A Y8 32 90 5 R VR S ) 1
AL 3.71 PRI S/ A S B Rl AT 3.83 IR
SR TERN A 3.43 A S 1/ Uk Sh W B A A
3.75 Ik sh W e YEFP A1 3.86  Ze it Ah Al 3.73 HE
JEEPERNIA] 3.34,

*2 RNEERVEMAETEELXANBUERERR
Table 2 Composition character and trophic level of different functional guilds of fishes in Laizhou bay

ik IR wrg mmEsw  oH
Species Functional guilds Trophic level N/ % meastllr; q
H#/ND T 4 Sardinella zunasi TR SRR AT (FG1) 3.52 35.7 47
IR Thryssa kammalensis T &R (FGI) 3.97 24.6 22
Y Setipinna taty s & A A (FG1) 3.76 1.7 17
FRAE Pampus argenteus TS/ SR B e MR ] (FG2) 3.83 0.003 7
SEWMYLLTE 5 Cynoglossus joyneri RSP B PR A (FG3) 3.67 0.7 52
HEFT Callionymus beniteguri AT S B R A (FG3) 3.32 1.6 37

X RUF R Chaeturichthys stigmatias S/ Uk B PR AT (FG4) 3.74 14.1 55
BEE AR JE £ Acanthogobius ommaturus RS iE vk sh &R (FG4) 3.65 2.8 47

8% Platycephalus indicus JERSh Y/ Dk E Y PER AT (FG4) 3.91 0.2 50

FR I8 Pennahia argentata JEAT S/ Tk S & PRI A (FG4) 3.95 0.9 33

Bz Gt Johnius belangerii TR B/ Wk S B VR ] (FG4) 4.09 0.6 7

¥ AT Paralichthys olivaceus Wik sh e tEF E (FGS5) 4.11 0.01 8

W A5 EE Scomberomorus niphonius Ze PR (FG6) 3.74 0.3 20
/NEE A Larimichthys polyactis Ze B YERR AT (FG6) 3.62 0.03 27
B Konosirus punctatus B BRI (FGT) 3.34 15.4 44
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2.3 [FITIREF A 2R
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IAE  (H R D e A 2 M B T R R 2 £
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REHMI WA ENEE LAFME R EER
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Fig.4 Species and functional guilds diversity indices of fishes in

Laizhou Bay
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Fig.5 Relationship between species diversity and functional

guilds diversity of fishes in Laizhou Bay
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IR, H T KR TR A 4 AR, JF B
by DX P . R 2 | A 2R A 6 R AR AL,
AR (B 7).,

L ]

= FG2
3 FGé
H pg7 F-G2 FGs
& n
# FGl ——m89
R L
B FG3 FG7

FG4 FG4

100 80 60 40 20

#44: Bray-Curtis similarity

E6 ETEXREZEMEINAEMEREE (a)F0 NMDS HEF B (B4 log(X+1) Fifft)

Fig.6 The hierarchical cluster dendrogram (a) and the 2-dimentional MDS ordinal configuration (b) of functional guilds base on the

Euclidean distance( Data was log(x+1) transformed )
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Fig.7 The hierarchical cluster dendrogram (a) and the 2-dimentional MDS ordinal configuration (b) of survey stations
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