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Tab.1 Environmental factors of survey sites in the surf zone of the Yangtze River estuary and Hangzhou Bay
site substratum landform average salinity distance from the ﬁ:inh of estuary
ST1 silty groyne 0.32 64.8
ST2 silty groyne 0.30 50.9
ST3 silty groyne 0.18 26.1
ST4 arenaceous groyne 0.60 5.7
ST5 arenaceous baylike 0.27 74.1
ST6 silty baylike 0.36 56.0
ST7 silty open 0.30 15.5
ST8 arenaceous open 11.76 71.2
ST9 arenaceous baylike 9.92 55.8
ST10 arenaceous baylike 12.23 31.4
ST11 silty open 11.50 36.6
ST12 arenaceous open 10.31 0.0
, =0.33) 3 :6-9 ,10
R 3.0.2% vegan'*!! 1,12 - 5 NMDS 5
labdsv®!  mgevl®® ,
5 , 13 4
(MRPP ,0=0.55, P<0.01), 4
2.1 12 - 4 ,5 69 ,10 11 (2
13 462 14907 4
24 74 (Coilia , 5
nasus, 47.84%) (Amoya  pflaumi, 353 , (Lateolabrax macu-
11.58%) 4%& (Hemiculter spp., 9.12%) latus)(116 ) (Protosalanx chinen-
(Pseudolaubuca spp., 6.29%) sis)(215 ) , 5
(Eleutheronema rhadinum, 5.62%) , 6-9
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Fig. 2 Hierarchical cluster dendrogram (a) and ordination diagram (b) of monthly larval fishes assemblages
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Tab. 2 First 5 abundant species in each group of monthly larval fishes assemblages

6-9  Jun. —Nov. 10-11  Oct.—Sep. 12-4  Dec. —April 5 May
species / / / /
% % % %
abundance/ind ’ abundance/ind ’ abundance/ind ’ abundance/ind ’
C. nasus 7106 51.94 25 4.62 - - - -
A. pflaumii 1659 12.13 67 12.38 - - - -
%  Hemiculter spp. 1330 9.72 - - 21 9.68 8 2.30
Pseudolaubuca spp. 926 6.77 7 1.29 - - - -
E. rhadinum 831 6.07 7 1.29 - - - -
S. ariakensis - - 390 72.09 - - - -
N. jordani - - 7 1.29 132 60.83 2 0.57
Glossogobius giuris - - 10 1.85 - - - -
Scartelaos histohorus - - - - 10 4.61 - -
Gambusia affinis - - - - 9 4.15 - -
- - - - 7 3.23 - -
Odontamblyopus lacepedii
fif Hyporhamhus intermedius - - - - 7 3.23 - -
Megalops cyprinoides - - 7 1.29 - - - -
P. chinensis — — — - - - 215 61.78
Lateolabrax maculatus - - - - — - 116 33.33
fix Chelon haematocheilus - - - - - - 6 1.72
Note: “—” means not appearing.
2.3 « 3 SIMPER , ST1—ST7  ST8
—STI2
s ST1—ST7 ST8—STI12 ,

(MRPP , 0=0.64, P<0.01) H ,
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Fig. 3 Hierarchical cluster dendrogram (a) and ordination diagram (b) of larval fishes assemblages of all sites
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Tab. 3 Dissimilarity percentages of the primary species between groups ST1—ST7 and groups ST8§—ST12

) 1% average abundance
peEe contribution ST1—ST7 ST8—ST12

C. nasus 34.90 1018.71 0.00
A. pflaumii 11.54 27.57 306.60
Hemiculter spp. 9.13 173.86 28.60
E. rhadinum 8.99 0.00 167.60
Pseudolaubuca spp. 6.53 131.29 3.80

C. mystus 2.37 0.00 46.00
Paraplagusia japonica 1.75 0.00 39.60

S. ariakensis 1.41 56.29 0.00

N. jordani 1.35 26.71 0.40

i Acheilognathinae sp. 1.16 1.00 17.40
Callionymus olidus 1.16 20.57 1.00
Rhinogobious sp. 1.05 15.57 0.20

Sinierca chuatsi 1.05 16.00 0.00

P. chinensis 1.03 30.71 0.00

1%

Note: Only the species with contribution over 1% are shown in this table.
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Fig. 5 GAM fitting curves of effects of environmental factors on larval fishes in surf zone of the Yangtze River estuary and Hangzhou bay
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Influence of abiotic factors on spatiotemporal patterns of larval fish
assemblages in the surf zones of the Yangtze River estuary and
Hangzhou Bay

CHEN Yuangel, MAO Chengzez, LIN Nanl, ZHONG Junsheng3, XU Zhaoli'

1. East China Sea Fisheries Research Institute, Chinese Academy of Fisheries Sciences, Shanghai 200090, China
2. Tidal Flat Research Center of Jiangsu Province, Nanjing 210036, China
3. Shanghai Ocean University, Shanghai 201306, China

Abstract: The surf zone is an important habitat for larval organisms; in particular, a large amount of research has de-
monstrated the utility of the surf zone as a nursery ground for various fish species. In last decade, concerns have arisen
in China about this habitat, particularly around the Yangtze River estuary. Species composition, habitat selection, and
biodiversity have been previously investigated. This study analyzed the characteristics of the larval fish assemblage in
the surf zones of the Yangtze River estuary and Hangzhou Bay and determined the relative influences of various abiotic
factors. Fish larvae were collected monthly using a small trawl net (I mx4 m, 1-mm mesh size) at 12 stations during
each spring tide from August 2009 to August 2010. Temperature, salinity, distance from the outermost site (km), land-
form, and substratum were simultaneously recorded at each sampling site. All collected specimens were fixed in 5%
formalin, after which they were identified to the lowest possible taxonomic division and measured (length, mm). In total,
14 907 individuals were caught by 462 hauls. The dominant species were Coilia nasus (47.84% of the total fish abun-
dance), Amoya pflaumii (11.58%), Hemiculter spp. (9.12%), Pseudolaubuca spp. (6.29%), and Eleutheronema rhadi-
num (5.62%). Hierarchical clustering grouped the 13 months of sampling into 4 significant clusters(December—April,
May, June—September, and October—November), showing clear species replacement among groups. The twelve stations
were grouped into 2 groups: the Yangtze River estuary group (ST1-ST7) and the Hangzhou Bay group (ST8-ST12).
SIMPER analysis indicated that the species contributing most to dissimilarity among groups were C. nasus and A.
pflaumi (>10%), indicating differentiation in habitat selection. Canonical correspondence analysis was performed on the
same dissimilarity matrices. Salinity and temperature were significantly related to the distribution of larval and juvenile
fishes, but did not significantly explain the total distribution, suggesting latent factors are influencing the assemblage.
Generalized additive models were conducted for each primary species to reveal individual influencing environmental
factors. The abundance of C. nasus and Pseudolaubuca spp. were positively related to high temperature and sand sub-
strata, while Hemiculter spp. were positively related only to high temperature. Two species in the genus Neosalanx
showed different environmental preferences. Abundances of P. japonica and A. pflaumi were also positively related to
sand substrata. In conclusion, this study revealed that temperature and salinity significantly affected spatiotemporal
variation of the entire larval fish assemblages in the surf zones of the Yangtze River estuary and Hangzhou Bay, while
substrata and landform had varying influence that differed among species. Habitats with sandy sediment and an open
landform may be preferable to most larval fishes in the Yangtze River and Hangzhou Bay surf zones.

Key words: larval fishes; surf zone; assemblage characteristics; environmental factor
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