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Fig. 1 Map of sampling sites in Pearl River Estuary

e and A respectively show the authors’ field sampling sites and

history sites by Huang, et al®®
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A EE B, O SRR S P A Al RE R SE R R F1 WIOGXMEAR
B, TR 2 by R B R Tab.1 Fish species component in Pearl River Estuary
S e din)) pan A m A
D = N (N — 1) (3) year order family genus species
2015 i H  Perciformes 12 21 22
K, d(l,j)ﬂﬂﬁ?’él'ﬁjzrlﬂﬁgéé%ﬁ, N R Fh fiff 2 H  Clupeiformes 4 9 11
Sie ﬁ fifiJ H  Tetraodontiformes 2 3 4
ISHRe i3 H  Anguilliformes 2 3 3
ElZ ié] %ﬁé ﬁ &F (APL) %‘% ﬁF ﬁlé % E WJ é% I‘"I 1§ fiiZfaH  Aulopiformes 1 2 2
A A L S I o A1 2 BER Plwonceitrmes 1 1 2
B BRI P90, AR A R AT WIPH Siuriformes L
o Wk H  Syngnathiformes 1 1 1
APL — 2 Zi;j d(l’]) (4) #NfH  Osmeriformes 1 1 1
NN +1) #LAH  Atheriniformes 1 1 1
. . N RS = = k4 N i Mugilifc
o (i) R 5 2 R N e ot b
TR F&H Carcharhiniformes 1 1 1
R o Hit total 12 28 45 50
BAEH(C) FAEMGE 1 S RERE, & 2016 #i%H  Perciformes 10 15 15
N e e = N e — S L flF i
o 24 P £ = TEA R 5 R = TCE AR 2 7 PR Clpeifomes 368
) SF. B H  Anguilliformes 3 3 3
C=— i 5 ¢ H Pleuronectiformes 2 2 2
N Z ki(ki — 1) ®) #EHH  Syngnathiformes 1 1 1
. . . . e e . w . Rt H  Osmerif
A, kR N SRR E R b e L
HY kAR TT i Z T SE PR AT AR BB, N AR REL filif, H Tetraodontiformes 1 1 1
W28 5347 [D, APL, C,P (k)] F1K-S fiayfd WG H  Atheriniformes 1 11
I R version 3.5.1 #4508, FTEh M4 igraph” fif % H Scor;‘)éenifonnes 1 1 1
. (7] - {2 B Mugiliformes 1 1 1
readr® | haven" F ggplot2™*, St ool 1 s 33 35
2017 . H  Perciformes 14 27 31
2 éé: % i H  Clupeiformes 3 8 13
B4 Anguilliformes 4 4 4
2.1 TAELARSEBRXEA fiif2 B  Scorpaeniformes 2 3 3
fifif; H  Tetraodontif 1 2 3
2015 2018 E35TT 1AM A T T2
@;@ 16 H 45 *»l' 83 J& 104 ﬁ:’ , ﬁszj 50 ﬂ: s jij LA i/ H Pleuronectiformes 1 1 2
@E}f/} £ (Perciformes) ﬁ"ig , ﬁiﬁj 23 f':F , r_t"ﬁg'ij;/,jfclq fift | Myliobatiformes 1 1 1
NSRS N ., . i lopift
BB 46%; HIR MEEIE H (Clupeiformes), ~F-1 gi\{z HE (gjl ornf ’ i i i
B Smerirormes
11/, & 22%, FPRECE SRR s K, H flitcta H  Aulopiformes 1 1 1
2017 4F A MR 2, A 13 H 337 53 )& 64 H®H Carchathiniformes 1 1 1
ﬂ:; 2016 @EEYT//I\, 411 H 25 —*433}%35%(%:{ 1, ot 7 H  Mugiliformes 1 1 1
- R Bl total 13 33 53 64
25 1A I 4 o BT I R 2 AChE 50 Ol 46 2018 fiif. H  Perciformes 10 22 25
(201 5 55'5) V27 (2016 ﬁi) . 47 (2017 45'5) .39 (2018 45]5) % H  Clupeiformes 3 9 11
Fh A CAEBES R 206 (2015 {qz)\ 55 (2016 9 H  Pleuronectiformes 3 3 3
{2 i illi
AE). 120 (2017 4F). 102 (2018 4F) Fh . FF b 2 i ;;,”/”E o222
A 25 TP A8 S IR B L 2.0~4.5, F Bl fiif. H  Scorpaeniformes 2 2 2
BEHAH KIS (Saurida elongata) . i i (Trichiurus . H Tetraodontiformes 1 2 2
lepturus). 368 (Muraenesox cinereus) % ; F E {gﬁz Esyngnathiformes ! ! !
2 DL oy N 7. . . H Osmeriformes 1 1 1
& & A Ak fp iR (Planiliza affinis), f (Mugil filiZ A Aulopiformes 1 1 1
cephalus) . V) 1 8% (Nematalosa nasus) %5 . £ 7 H  Mugiliformes 1 1 1
KB FER KT FE 2, Mt total 11 27 46 51
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Tab.2 Trophic level and number of fish in Pearl River Estuary

T s HIRIOKF|| 5 Fh4a BRYIKT

number species trophic level| | number species trophic level
sp01 KAgs S, elongata 45 sp42 Wahth  Nibea albiflora 3.5
sp02 W T lepturus 4.4 sp43 FLEFFE s Trypauchen vagina 3.5
sp03 W48 M. cinereus 438 sp44 RIEHg  Uroconger lepturus 35
sp04 Vs Lepturacanthus savala 43 sp45 B Terapon theraps 3.49
sp05 PEIEIESS  Butis melanostigma 4.2 sp46 DK, Thryssa hamiltonii 3.45
sp06 KA JIf Chirocentrus nudus 42 sp47 T Parargyrops edita 34
sp07 et Harpadon nehereus 4.2 sp48 Kkt Thryssa setirostris 3.32
sp08 VUts 8% Eleutheronema tetradactylum 4.1 sp49 W2 Alepes djedaba 3.3
sp09 /Nt Eupleurogrammus muticus 4.1 sp50 W22 Callionymus filamentosus 33
spl0 HEYESS  Butis koilomatodon 4 sp51 B3k Cynoglossus puncticeps 33
spll KARHGE  Elops machnata 4 sp52 BI s 3S %6688 Drepane punctata 3.3
spl2 SIBERRIGEE  Gymnothorax reevesii 4 sp53 Rl Encrasicholina heteroloba 33
spl3 FLr Rl Hapalogenys nigripinnis 4 sp54 MG Johnius belangerii 33
spl4 MR 1 Pennahia anea 4 sp55 WREE  Pampus argenteus 3.3
spl5 it Trichiurus brevis 4 spS6 BHEERUG . Pennahia pawak 3.3
spl6 KW  Megalaspis cordyla 391 sp57 i Repomucenus olidus 33
spl7 MEMRXUL s Ambassis gymnocephalus 3.9 sp58 LWt Sillago sihama 33
spl8 Y& S AEEf Epinephelus bleekeri 3.9 sp39 RGN Syngnathus acus 3.3
spl9 ORI  Gnathophis nystromi 3.9 sp60 Z2KEi  Callionymus curvicornis 3.2
sp20 Hi IR URFE 8 Odontamblyopus lacepedii 3.9 sp61 K5 Coilia mystus 3.2
sp21 hAEEEE  Tachysurus sinensis 3.89 sp62 FLEFARMU Hypoatherina valenciennei 3.2
sp22 T JRMRFE . Chaeturichthys stigmatias 3.8 sp63 SRR Takifugu ocellatus 3.2
sp23 LRl Grammoplites scaber 3.8 sp64 filf  Tenualosa reevesii 3.19
sp24 #  Ilisha elongata 3.8 sp65 1E8  Clupanodon thrissa 3.1
sp25 V&G 68  Pisodonophis cancrivorus 3.8 sp66 T RAFFR . Parachaeturichthys polynema 3.1
sp26 ViR  Scoliodon laticaudus 3.8 sp67 FERAANAE Stolephorus commersonnii 3.1
sp27 NBZ R Polydactylus sextarius 3.79 sp68 IREME  Thryssa kammalensis 3.08
sp28 g Chelidonichthys kumu 3.7 sp69 HIRXAE  Ambassis kopsii 3
sp29 P EES  Cynoglossus semilaevis 3.7 sp70 HWIEE  Leiognathus brevirostris 3
sp30 R Glossogobius giuris 3.7 sp71 FEHR M Salanx chinensis 2.98
sp31 HWHT Hemitrygon laevigata 3.7 sp72 SNPLER  Nuchequula nuchalis 2.97
sp32 IANSKFSFLERFE 8 Paratrypauchen microcephalus 3.7 sp73 BE#:  Konosirus punctatus 2.9
sp33 WHMGE A Collichthys lucidus 3.6 sp74 BT Sardinella jussieu 29
sp34 fifi  Platycephalus indicus 3.6 sp75 W 4Rl e fi  Tridentiger obscurus 2.85
sp35s LG8 Plotosus lineatus 3.6 sp76 KEEWE T Siganus canaliculatus 2.8
sp36 Tl Setipinna tenuifilis 3.6 sp77 LML Stephanolepis cirrhifer 2.8
sp37 ik Thryssa mystax 3.6 sp78 KM Thryssa dussumieri 2.8
sp38 M3kt Trachicephalus uranoscopus 3.6 sp79 JEBEER S, ruconius 2.7
sp39 DR Ambassis miops 3.5 sp80 Wyitg% N, nasus 22
sp40 K5 s Cynoglossus macrolepidotus 3.5 sp8l fi§ M. cephalus 2.14
sp4l IR E B Dendrophysa russelii 35 sp82 WIS fasR P affinis 2
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Fig. 2 Cumulative distributions of ecological networks of fish in Pearl River Estuary (log-log plots)

“k” indicates the degree of species, “P(k)” indicates the cumulative distributions of degree, lines and R’ values show the fit to the data of k

versus P(k). (a) 2015, (b) 2016, (c) 2017, (d) 2018
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Tab.3 Connectivity features of fish community in Pearl River Estuary waters

GRI o4 2% % JE£(D) A KB (APL) EESS((0) g
. . . o P
year density average path length clustering coefficient
2015 0.10 1 0.04 1.90 0.51
2016 0.08 1 0.06 1.96 0.70
2017 0.06 1 0.01 2.62 0.98
2018 0.03 1 0.02 1.95 0.92
2015 P33 27 ~5p33 SP30 2016
_sp35 sp29 sp32 R sp35
edrnt o §p27 == ke sp25
_Asp24 i
A " sp82 sp24
sps8 oS _Sp47 i ” T
sp55 i o, sp78
§p80 ] T spl7
sp43 sp(%Z : sp60 .
spAl . SpA 1124 i sp32 _,sp63/ SPl4
e / sp6a I8 A | T\ e sp74
__E_p44 X P03 . sp35 st
spd6 . 5pol ' e . sp73
T “5p59 2 sp02 506 “;_-§908‘ o n—&ug
N 5 AR "._"2.{ Xl N
SRR sp62 i
Nz <8p07 T . Sp7l
P SEFY spot
sp5a 17 i~ ._sp70
“$p62,, ol sl sp74 sp34 58 sp63 =
P61 $p68| “gp70p7 iz \SP by
A /SP63 =Hsp67
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sp38 sp36 4
2017 sp3FEB  sp30 P59 by *ﬂ;ﬂs 61 2018
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S epespIst e
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frar g
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Fig. 3 Ecological networks of fish in Pearl River Estuary waters during 2015—2018

Feeding relationship is represented with the lines, the arrow head indicates the direction of energy flow, species numbers are shown in Tab. 2
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Structure and stability of the fish community in the Pearl River Estuary
coastal waters from 2015 to 2018

LIN Kun '*,  MAI Guangming >, WANG Lifei ", WANG Xuefeng "**

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;
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3. Key Laboratory of Tropical Marine Bio-resources and Ecology,
South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China,
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Abstract: The community stability is essential to better understand the community structure and ecosystem func-
tioning, and the robustness can elucidate the degree of community stability. Using the fish data of bottom trawl
samplings from 2015 to 2018 in the Pearl River Estuary, we established the annual ecological "snapshots" of net-
works based on the feeding relationship between the fish species. Four characters of the four annual networks were
summarized as follows: @ all the networks belonged to the complex networks as the values of P(k) fitted the
power-law distribution, indicating the high resistance of the networks to random disturbances (such as fishing and
environmental change). The resistance was also a sign for the drastic environmental variations of estuaries habitat;
@) the species richness varied significantly in 2015 and 2018, and the densities of networks(D)ranged between 0.03
and 0.10 and had been descending annually since 2015, indicating the degrading of network robustness regardless
of species richness; (3 the networks were characterized by the common random networks, such as low average
path length (all APL was 1) and low clustering coefficient (C ranged between 0.01 and 0.06), indicating that the
networks had the high rates of energy flow and comparatively even distribution of fish species relations. This paper
provided clues for the quantitative research on fish community structure and stability in the key habitats of the

coastal waters.
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