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Species composition and diver sity of marine organisms from benthic
trawling in Daya Bay of the northern South China Sea

Jinghuai Zhang', Yang Gao, Xiaojun Shi, Xiangli Lii
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Abstract: Based on data from benthic trawling in Daya Bay between 2004 and 2015, the temporal and spa-
tial characteristics of species composition and diversity were analyzed. A total of 429 species of marine ani-
mals were identified, belonging to 10 phyla, 16 classes, 175 families, and 309 genera. Species numbers var-
ied between 75-114 in Daya Bay between 2004 and 2015. Chordata, Arthropoda, and Mollusca were the
dominant phyla from 2004 to 2015, respectively. Species numbers showed a decreasing trend from 2004 to
2015. In the spring, the species number was higher in the western part of Daya Bay than the eastern region
before 2007. More recently, the species number was higher in the mouth and the eastern parts of Daya Bay
than the northern and western regions. In the summer, the species numbers increased in the southwestern re-
gion of the bay before 2008, but after 2009 results showed that the species number was higher in the mouth
of the bay than the inner region. Timoclea imbricata or Paphia undulata were the first dominant species in
spring. In summer, the first dominant species varied before 2007, but Turritella bacillum was the most dom-
inant species after 2008. In autumn, Timoclea imbricata or Turritella bacillum was the first dominant species.
The average Shannon-Wiener diversity index (H"), Pielou’s evenness index (J'), and species richness index
(d) varied between 1.46-4.05, 0.30-0.89 and 2.49-6.69, respectively. Diversity decreased in Daya Bay be-
tween 2004 and 2015, especially in the northwestern area, mainly due to heavy anthropogenic activities. In
recent years, the species resources of some areas of Daya Bay contribute mostly to the function of species
diversity of the whole bay in the past, and benthic ecosystems have become more fragile.
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Fig. 1 Survey area and sampling stations in Daya Bay
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Table 1 Species composition from benthic trawling in Daya Bay between 2004 and 2015

=7 i BRI W YARHY Wi wezhY HsEE St
Season Year Chordata Arthropoda Mollusca Echinodermata Annelida Cnidaria Others Sum
HE 2004 19 35 41 6 2 4 1 108
Spring 2005 19 28 28 4 1 2 2 84
2006 22 33 43 7 3 5 0 113
2007 22 22 31 8 2 2 2 89
2008 19 33 25 5 1 3 0 86
2012 13 30 22 4 4 3 1 77
2013 10 31 34 5 6 6 2 94
/Nt Subtotal 62 79 87 19 13 11 5 276
FES 2004 18 38 28 6 1 1 2 94
Summer 2005 38 33 32 5 0 4 2 114
2006 13 30 43 2 5 5 0 98
2007 27 17 29 2 1 1 1 78
2008 30 28 26 4 1 2 1 92
2009 20 25 24 5 0 0 1 75
2010 16 28 42 1 2 4 2 95
2011 24 34 37 5 5 4 0 109
2012 22 33 34 4 5 2 1 101
2013 14 24 31 1 3 4 2 79
2014 15 28 28 2 0 3 2 78
2015 22 33 32 4 6 3 3 103
/it Subtotal 97 96 105 16 19 14 4 351
= 2011 24 31 27 3 3 2 1 91
Autumn 2012 25 32 20 1 0 1 1 80
2013 16 27 29 1 2 3 1 79
/it Subtotal 37 50 40 3 4 5 1 140
St Total 116 122 127 22 21 16 5 429
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Fig. 2 Variation of species number from benthic trawling in Daya Bay between 2004 and 2015
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Fig. 3 In compare to spring 2004, varieties of Jaccard index of marine organisms from benthic trawling at species, genus and family

levels in Daya Bay between 2004 and 2015
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Fig. 4 Contour map of species number from benthic trawling in Daya Bay in summer from 2004 to 2015
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Fig. 5 Contour map of species number from benthic trawling in Daya Bay in spring from 2004 to 2008, spring and autumn from

2012 to 2013
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Table 2 Dominant species from benthic trawling in Daya Bay in summer from 2004 to 2015

i Hh Dominant species 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
MES: Y1 Acaudina molpadioides ++ - — — ++ + _ + + _ _ +
J bz SO Lovenia subcarinata ++ + _ - + T + + _ _ _
HIEEWAE R Amphioplus laevis + + + - + - - At + +
KigE 1A Siganus canaliculatus ++ + ++ + +++ 4 + + H++ 4+
ANy ] Ostorhinchus fasciatus ++ + ++ + + + + + + +

5k B Callionymus kaianus ++ + + ++ + - + + + - +
WL/ Oratosquilla oratoria + + + + ++ ++ + + + + +
AFRIF Metapenaeopsis barbata ++ + + + A + _ + + _ _
WA Dorippoides facchino + + + + ++ + + + +
Ree 2% i Eucrate crenata + + + + 4 —+ o+ 4
B Charybdis (Charybdis) variegata + + + + + + + +

I ST Philine infortunata - - - - - - + + + + -

MBS RIE  Lophiotoma leucotropis ++ + ++ ++ ++ + + + + + +

(FE3 83 Turricula nelliae 4 ++ o+ ++ ++ =+ o+ + + ++ ++
TR Turritella bacillum o+ A e e e b R
E FHig Placamen lamellatum + + ++ ++ + ++ ++ + + + +
WA A Paratapes undulatus ++ + ++ -+ + + + ++ ++ ++ ++ +++
5 7 7 B Timoclea imbricata + = - + - - . ¥
BRI Vepricardium coronatum + +H+ o+ + ++ + + ++ + + ++
L Listriolobus brevirostris ++ + - - + + + - H+ +
b DR LR -+ R ORI ++ ORI, + AL - R

++++ First dominant species; +++ Second dominant species; ++ Dominant species; + Present; — Not present.

®3 2004-2013FF. MEAWERIEMEX RSB FEIT

Table 3 Dominant species from benthic trawling in Daya Bay in spring and autumn from 2004 to 2013

RFFh %7F Spring FKZE Autumn
Dominant species 2004 2005 2006 2007 2008 2012 2013 2011 2012 2013
VHHb T Acaudina molpadioides + - - + + + - + — -

J B SCHEAR Lovenia subcarinata ++ + + + + + - + .

FeiE sk Amphioplus laevis + - + + + + ++ + +
KigE 7 m Siganus canaliculatus - - + + _ _ + +
ANy Ostorhinchus fasciatus + - + + _ _ + + +

Ik By Callionymus kaianus + ++ + + + + ++ 7 _
PR, Oratosquilla oratoria + - + - + + _ + 4
SR Metapenaeopsis barbata + + + - + + + _
BN Dorippoides facchino + - + + + + + ++ ++ +

[ 28 5 Eucrate crenata + + + + + + + ++ +
A Charybdis (Charybdis) variegata ~ + ++ + + + ++ + ++ +
WHE ST Philine infortunata + - + + ++ ++ +
SpA= S Lophiotoma leucotropis + + + + + + + _ _
R Turricula nelliae ++ ++ + + + + + o+ T +
HRHER Turritella bacillum + ++ + e e e T S = = S = O
STy Placamen lamellatum ++ ++ + + + ++ + St + +
A dwE S Paratapes undulatus B ++ + e + +

8 1y 7 DR Timoclea imbricata R i e A + - - -
BRI b Vepricardium coronatum + ++ + + + + ++ T
KA S M Listriolobus brevirostris ++ + - - + ++ + +

et DR — PR -+ SR AR R, ++ XA, + AR XML - R L.

++++ First dominant species; +++ Second dominant species; ++ Dominant species; + Present; — Not present.
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Fig. 6 Variation of Shannon-Wiener diversity index (H'), Pielou’s evenness index (J') and Species richness index (d) from benthic

trawling in Daya Bay between 2004 and 2015
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Appendix 1

Benthic trawling survey and empty shell of Vepricardium coronatum from the northern Daya Bay in 2013. A, Benthic

trawling; B, C, Vepricardium coronatum with black and stinking muddy.
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Appendix 1 Benthic trawling survey and empty shell of Vepricardium coronatum from the northern Daya Bay in 2013. A,
Benthic trawling; B, C, Vepricardium coronatum with black and stinking muddy.





