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R1 2013F5R8E 2014 F4 AFRBEHEREXYMIESTLKE
Tab. 1 Species and ecological types of all caught fish around Ping Island from May 2013 to April 2014

_ 4] tempera- [14] occurrence in fishing net type
species tur&:yz;djgt]ive habitat type ['*!  inhabitation habit trammel net cage net
Congridae
Conger myriaster WT CD PRS * *
Gadidae
Gadus macrocephalus CT CD SMS * *
Percichthyidae
Lateolabrax maculatus WT CRA SMS * *
fiz  Carangidae
2 Carangoides dinema WWwW CRA SMS *
fiii Seriola dumerili WT CRA SMS *
Oplegnathidae
Oplegnathus fasciatus WT CRA PRS *
flf  Pholidae
i} Pholis nebulosa CT CD PRS *
fiif  Stichaeidae
il Dictyosoma burgeri CT CD PRS *
Scombridae
Scomberomorus niphonius WT CPN SMS *
Scomber japonicus wWw CPN SMS * *
Gobiidae
Tridentiger trigonocephalus WT b PRS "
Pterogobius zacalles WT CD PRS *
fif  Scorpaenidae
fify Sebastiscus marmoratus WW CD PRS * *
fif ~ Sebastidae
fil Sebastes schlegelii CT CD PRS * *
fily Sebastes thompsoni CT CD PRS * *
fifh Sebastes pachycephalus WT CD PRS * *
fifly Sebastes hubbsi WT CD PRS * *
Hexagrammidae
Hexagrammos otakii CT CD PRS * *
Hexagrammos agrammus CT CD PRS * *
Paralichthyidae
Paralichthys olivaceus WT CD PRS * *
Pleuronectidae
Pleuronichthys cornutus WT CD PRS * *
fiff  Monacanthidae
Bl
Thamnaconus septentrionalis wT CRA SMS "
. CT, ; WT, ; WW, ; CD, ; CPN, ; CRA, ; PRS,

; SMS,
Note: CT, cold temperature; WT, warm temperature; WW, warm water; CD, continental shelf demersal fish; CPN, continental shelf pe-
lagic-neritic fish; CRA, continental shelf reef-associated fish; PRS, perennial rockfish species; SMS, seasonal migrational fish species.
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Fig. 2 Mean CPUE of each survey month and ratio of fish
2) 2014 4 IRI with different inhabiting habits
, A. Cage net; B. Trammel net.
*2 THBEMEERELMEM IRIE
Tab. 2 IRI of dominant fish species caught by cage net around Ping Island
. (/) survey time (year/month)
species
2013/05 2013/06 2013/07 2013/08 2013/11 2013/12 2014/04
fith Sebastes schlegelii 2469.1 589.6 214.3 <10 210.0 264.7 297.8
Hexagrammos otakii 146.4 794.3 518.3 558.4 300.1 468.7 582.4
Hexagrammos agrammus n.c. <10 108.0 289.9 887.5 4443 32.4
Conger myriaster 957.9 90.7 135.6 249.1 54.9 69.0 <10
fily Sebastiscus marmoratus n.c. 65.5 87.3 344 97.4 15.7 11.5
fifli Sebastes hubbsi n.c. 74.4 161.8 45.8 95.7 51.6 16.1
Gadus macrocephalus 25.6 n.c. n.c. n.c. n.c. n.c. 92.0
. n.c.

Note: n.c. indicates not caught.
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Tab. 3 IRI of dominant fish species caught by trammel nets around Ping Island

(/) survey time (year/month)

species

2013/07 2013/08 2013/11 2013/12 2014/04

fifh Sebastes schlegelii <10 693.5 694.1 5074.4 677.9

Hexagrammos otakii <10 <10 676.3 <10 482.2

Paralichthys olivaceus 165.6 4133 391.8 n.c. 14.6

Scomber japonicus <10 111.7 n.c. n.c. n.c.

Gadus macrocephalus n.c. n.c. n.c. n.c. 381.8

fil Sebastes pachycephalus 19.2 n.c. <10 48.0 n.c

fili Seriola dumerili n.c. 168.4 n.c. n.c n.c

:n.c.
Note: n.c. indicates not caught.
*4 TLHBEKRBEKEINERHE
Tab. 4 Environmental conditions of bottom water around Ping Island
x £SD

(/) survey time (year/month)

environmental variable 2013/05 2013/08 2013/11 2013/12 2014/04
/C temperature, Temp 9.88+0.14 20.18+1.35%  17.63+£0.01¢  10.06+0.04* 7.00+0.38"
salinity, Sal 31.39+0.09*  30.45+0.16°%  31.81+0.01°  31.52+0.01°  30.35+0.07"
/(mg-L™") dissoveld oxygen, DO 9.46+0.45* 8.33+0.47¢ 8.33+0.11¢ 8.64+£0.29°  11.17+0.33"
/(ug-L™") chlorophyll content, Chl 0.79+0.45" 1.120.58%®  1.59+0.29" 1.52+0.24" 1.35+0.53 8

/(mg-L ")content of suspended material, SPM  52.29+16.74" 58.42+2.58%%  49.27+14.63"

/(mg-L™)
content of particulate organic matter, POM

9.17+3.824 11.25+1.16" 5.62+1.97*

44.23+17.59%  75.94+24 45"

6.74+14.62*  28.9+26.76"

(P<0.05).

Note: Different superscripts indicate significant differences between different survey time (P<0.05).

, 2013 8 2014 4 ) 27.77%(

,2013 (11 12 ) ,

2013 ,2013 5 1 ,
2014 4 2013 8 , fify

13~17 m,
26~28 m ,
DCA , ,
3.56, CCA
, 3
( 5) CCA , 3.68,

56.5% : ( )

40.72%, (
3A)
( 347
2
fif3f 3
, fih
fiyl fiyh,
DCA ,
CCA



162 23

x5 AHARNFEPETREFFFEROEHKBEINEDT 2 890 57 K4 M
Tab. 5 Marginal effects and conditional effects of environmental variables of bottom water in forward selection based on
Monte Carlo permutation tests

CCA CCA
CCA based on fish caught by cage nets and environmental factors | CCA based on fish caught by trammel nets and environmental factors
marginal effect conditional effect marginal effect conditional effect
variable Al variable A, P F variable Al variable Aa P F
DO 0.41 DO 0.41 0.002 4.8 Temp 0.44 Temp 0.44 0.006 3.58
Temp 0.33 Chl 0.25  0.002 3.19 DO 0.43 DO 0.34 0.016 2.97
Sal 0.28 Sal 0.22  0.008 3.05 Chl 0.3 Chl 0.22 0.04 2.16
Chl 0.25 POM 0.16 0.104 2.5 Sal 0.27 Sal 0.12 0.302 1.17
Depth 0.23 Depth 0.1 0.194 1.63 SPM 0.24 Depth 0.08 0.562 0.72
SPM 0.06 Temp 0.06 0.51 0.9 Depth 0.11 SPM 0.07 0.61 0.66
POM 0.04 SPM 0.05 0.466 0.82 POM 0.1 POM 0.03 0.856 0.26
. 0
< |Temp S
281 Group 1
e g
_
APteza
APaiol
APleco
T Gadmal
s
¢ HI2Group2
Phone
4 ~~__Serdu
Sal Gadma POM
DO DO
o | A w| B SPM
T T
0.6 10 10 1.0
3 — CCA
A. ; B.
. Temp, ; DO, ; Chl, ; Sal, ; Depth, ; SPM, R
POM, . s : Conmy, ; Gadma, s Serdu, fitfi; Phone,
#it; Scoja, ; Pteza, ; Sebma, fif; Sebsc, fif; Sebth, fif; Sebpa, fif; Sebhu,
fifh; Hexot, ; Hexag, ; Paiol, ; Pleco,

Fig. 3 CCA biplots of demersal fish and bottom water environmental variables around Ping Island
A. Fish species caught by cage nets; B. Fish species caught by trammel nets.
Arrows represent environmental variables of bottom water: Temp, temperature; DO, dissolved oxygen; Chl, Chlorophyll content; Sal,
salinity; Depth, depth; SPM, content of suspended material; POM, content of particulate organic matter. Abbreviations of species are
corresponding to species: Conmy, Conger myriaster; Gadma, Gadus macrocephalus; Serdu, Seriola dumerili; Phone, Pholis nebulosa;
Scoja, Scomber japonicus; Pteza, Pterogobius zacalles; Sebma, Sebastiscus marmoratus; Sebsc, Sebastes schlegelii; Sebth, Sebastes
thompsoni; Sebpa, Sebastes pachycephalus; Sebhu, Sebastes hubbsi; Hexot, Hexagrammos otakii; Hexag, Hexagrammos; Paiol,
Paralichthys olivaceus; Pleco, Pleuronichthys cornutus.

: ( ) 38.66%
, 23.85%( 3B) 1
, CCA , ,
, 50.7% : filf i :
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, (29=TL=34) , R, , fifh,
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fiy fiy fiy fiy fiy
2.4 (TL>4.0),
2.9~491( 6) fih

xo6o TREEREEXERL

Tab. 6 Trophic level of demersal fishes around Ping Island

( ) data from literatures
ion o o)
food analysis method 5 "N method"®
Scomber japonicus SMS 2 2.90(2.52-3.29) 3.2 4.0 2.51
i# Pholis nebulosa PRS 2 3.02 (3.01-3.03)
Paralichthys olivaceus PRS 2 3.10 (2.80-3.40) 3.9 3.8
fify Sebastes hubbsi PRS 2 3.42 (3.36-3.48)
Conger myriaster PRS 3 3.43 (3.25-3.65) 3.8 3.46
Hexagrammos agrammus PRS 11 3.47 (2.56-4.11)
fith Sebastiscus marmoratus PRS 3 3.56 (3.23-4.00) 3.0 3.09
Hexagrammos otakii PRS 10 3.57 (3.02-4.17)
fifh Sebastes pachycephalus PRS 2 3.59 (3.54-3.63)
Pterogobius zacalles PRS 2 3.63 (3.62-3.63)
fify Sebastes schlegelii PRS 15 3.67 (2.81-4.28) 3.7 3.4
fif Sebastes thompsoni PRS 2 3.75 (3.73-3.78)
Gadus macrocephalus SMS 2 4.51 (4.40-4.62) 3.5 2.53
Lateolabrax maculatus SMS 5 491 (4.34-5.86) 3.7 3.2
: PRS, ; SMS, .
Note: PRS, perennial rockfish species; SMS, seasonal migrational fish species.
3
fiy
3.1 ,
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Demersal fish community structure around the Qiansan Islets in Ha-
izhou Bay

ZHANG Yingqiul’ 2 XU Qiangl, XU Qinzengl, LIU Hui"?, ZHANG Hongyel’ 2 HAO Jichua *,
YANG Hongsheng'

1. Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanography, Chinese Academy of
Sciences, Qingdao 266071, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China

Abstract: A series of demersal fish sampling surveys were conducted around the Qiansan Islets from May 2013 to
April 2014, and the captured fish were identified to 22 species, 15 families, and 6 orders. Perennial rockfish spe-
cies (PRS), including Hexagrammos otakii, Sebastes schlegelii, Hexagrammos agrammus, and Conger myriaster
were dominant in the studied area. Lateolabrax maculatus, Gadus macrocephalus, and Carangidae and Scombri-
dae species were seasonal migration species. Results of a canonical correspondence analysis used to analyze the
effects of environmental factors on fish community structure suggested that the distribution of fish was mainly
influenced by bottom-water temperature and dissolved oxygen. Bottom-water temperature had a positive effect on
biomass of H. agrammus, Pterogobius zacalles, Paralichthys olivaceus, Sebastes hubbsi, Scomber japonicus, and
Seriola dumerili biomass. Biomass of both G. macrocephalus and H. otakii was closely related with bottom water
dissolved oxygen, and G. macrocephalus was only distributed in deep water with high dissolved oxygen during
seasons with low temperatures. S. schlegelii, C. myriaster, and S. pachycephalus were widely distributed in the
study area. The trophic level results determined using the stable nitrogen isotope method suggested that PRS were
in the third and the fourth trophic levels, and that they were intermediate and top carnivores, whereas L. maculatus
and G macrocephalus were apex predators above the fourth trophic level.

Key words: Haizhou Bay; Qiansan Islets; fish community; environmental effect; canonical correspondence analy-
sis; trophic level
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