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F1 KUEHEEERXRRZCEMK. RRMELE
Tab.1 &"C and 6"°N of Heliocidaris crassispina with different shell diameters in Daya Bay
AR 742 AR e
shell dr:aﬁjtﬂe/rrjzlge, L 87C/%o 8 N/% shemllgi;r;ll:ter bofj%éigght nulm%zer 5’_??2&
L=50 —13.78+1.53 9.21+0.23 53.03+4.80 53.58+9.09 64 2.13+0.2
40=<<L <50 —13.37£0.22 9.12+0.41 44.63+2.56 38.63+7.18 293 2.1+0.18
L <40 —12.92+0.88 9.08+0.59 36.93+3.12 24.2146.37 82 2.09+0.09
¥JfH mean -13.35+1.21 9.14+0.38 44.87+5.36 38.81+10.89 2.11£0.14
®2 KTEELEEHEBEREREYKR. BRERMERILE
Tab.2 &"C and 3"°N of potential food sources of Heliocidaris crassispina in Daya Bay
Fk o gy, OSSR AT g gy
species 00 00 average length/ head average number TL
length/shell length weight
2 TR Scagassum siliquastrum -16.16 7.17 - - - 1.53
JICWi R 3 Bacillariophyceae -17.23 6.54 - - - 1.34
T# 4% Phytoplankton —20.76+1.42 8.1£1.87 - - - 1.80
WRA VLY POM ~13.25£2.92  -0.16+1.34 - - - -
TR sOM ~16.04+1.24 9.88+2.21 - - - -
#7311 Zooplankton —20.10£1.40 8.77+0.90 - - - 2.00
JI B8 Psenopsis anomala —-18.57 14.76 127.07 65.35 15 3.76
KLY Lutjanus argentimaculatus -15.63 14.99 222.00 356.10 1 3.83
K6 Saurida elongata ~17.47 13.17 228.00 63.70 2 3.29
LW Sillago sihama —14.34 14.58 167.00 44.30 2 3.71
KARIR G5 Gerres macrosoma Bleeker -14.12 14.80 - - - 3.77
P4 Sparus macrocephalus -17.08 13.26 169.92 155.23 3 3.32
B Clupanodon punctatus -16.42 13.01 13.13 44.87 8 3.24
M4l Argyrosomus argentatus -16.29 13.33 160.00 98.80 2 3.34
KT Onigocia macrolepis -14.16 14.53 129.68 21.79 19 3.69

(4% to be continued)
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(8:3% 2 Tab. 2 continued)

ok . S SR LK /A K /mm R g R B
species 00 00 average length/ head average number TL
length/shell length weight

K75 8 Cynoglossus macrolepidotus -16.09 13.27 204.29 62.37 7 3.32
I Acanthopagrus latus -17.00 14.44 195.50 216.20 2 3.67
H A 44k £ Nemipterus virgatus ~16.40 14.53 131.19 72.74 9 3.69
S Rhabdosargus sarba -15.60 13.12 140.26 61.99 39 3.28
NTE D Polynemus sextarius ~17.04 13.80 129.00 44.88 13 3.48
LGS Ophichthus evermanni -15.95 13.80 762.00 320.30 1 3.48
HAAE WA ¥ Liolophura japonica —12.23+1.33 9.66+0.64 31.36 9.39 11 2.26+0.30
B BE4E Charybdis feriatus -16.48 14.03 60.00 109.60 2 3.55
21 B T Portunus sanguinolentus ~16.08 11.40 67.50 137.46 9 2.77
SR T8 Portunus trituberculatus -16.70 12.86 42.30 67.20 6 3.20
G RIFMF Metapenaeopsis palmensis -16.20 11.80 29.85 3.78 39 2.89
TG SR Metapenaeus affinis -16.04 12.39 58.91 21.32 11 3.06
KX O UFY Oratosquilla nepa -20.02 12.97 33.27 24.48 14 3.24
2 [RICE B Sepiella maindroni -16.01 14.56 87.50 106.80 2 2.58
BN KU Angaria laciniata -15.74 11.45 48.80 47.85 6 2.79
21 JiC IR Astraea haematraga ~14.95 9.89 24.78 7.65 8 233
EEAE /N A YR Lunella coronata granulata —11.43+0.46 8.55+0.91 20.50 2.85 12 1.94+0.35
T Turbo articulatus Reeve -12.33 10.11 46.85 26.30 4 2.39
K SR Nerita yoldirecluz -8.81x1.16 9.23+0.53 23.00 3.57 10 2.14+0.24
I BEWE Nerita costata Gmelin -11.66 7.45 28.72 7.33 9 1.61
S5WEYE Nerita striata Burrow —-13.70 8.91 27.18 6.70 8 2.04
VHESHE Tonna sulcosa -16.27 12.32 100.60 109.40 1 3.04
B SC 2% DU Mauritia arabica —12.45£0.12  11.55%0.15 48.27 24.00 23 2.82+0.33
VLR TR Tectarius uilis -15.04£0.47  12.33%0.15 26.70 3.87 63 3.05+0.29
W2 Planaxis sulcatus -12.33 8.97 21.26 1.99 18 2.06
WU & Z MW Clypemorus bifasciatus -9.93+1.59 9.32+1.76 27.46 2.68 15 2.16+0.15
FaH UG Ostrea plicatula Gmelin -15.75£0.35  10.84+0.11 37.76 14.35 32 2.61£0.27
AHERL LR DL Peteria penguin -15.35 10.10 56.70 20.08 6 2.39
MBI IR I Pteria brevialata -16.04 9.62 48.26 18.01 11 1.97
B+ DU Pinctada margaritifera -15.30 10.49 55.30 22.40 3 2.50
SHEIG D Perna viridis —15.36+0.20 9.76+0.18 62.29 21.39 57 2.29+0.05
T W Barbatia virescens —~16.78+1.60 10.74+0.27 27.80 3.11 20 2.58+0.165

23 ETRERMERBBESN

TR AR R Es R BoR, 76 10
R R B e DRIV 5 s JIEL ) L ) ) 3 2
KR 4 AEFRARE: 5 1 AR POM; 5
2 R NWIRAL B RPN D, AL A PR A
Y. RWGREREE . A H R (Scagassum siliquas-
trum). FRIEENY); 5 3 ARFMIRGUH T, %
N A BUBE BR (Nerita yoldi) . Wy & S AR (Cly-

pemorus bifasciatus) . 18R (Turbo articulatus) .

SRR (Planaxis sulcatus)35 KR 43 MR S FIER 1AM ;
4 ARENTGH S, T2 2 8 (Sillago
sihama) . 85 (Sparus macrocephalus). FAR4R fifi
(Gerres macrosoma Bleeker) . A& u¢ i (Saurida
elongata) 5 0 2 FIE KL (Charybdis feriatus). B
5 IR R (Metapenaeopsis palmensis) . 1< X 1 HR ik
(Oratosquilla nepa) 35 A KA T B HEAE DI (] 2).



570 Hh K R %24 %

2848 Sillago sihama 10
KE%4% Onigocia macrolepis 15
KAARER Y5 Gerres macrosoma Bleeker 11
K AW Saurida elongata 9
SR Sparus macrocephalus 12
F it Argyrosomus argentatus 14
KBEE# Cynoglossus macrolepidotus 16
B Clupanodon punctatus 13
=M T Portunus trituberculatus 25
SE44 Rhabdosargus sarba 19
FEHELA Acanthopagrus latus 17
TR R Polynemus sextarius 20
H A& 2R 81 Nemipterus virgatus 18
& RICEF B Sepiella maindroni 29
SEEet8 Ophichthus evermanni 21
BT Charybdis feriatus 23
KLY Lutjanus argentimaculatus 8
G FXTUF Metapenaeus affinis 27
V53842 Tonna sulcosa 30
41 BT Portunus sanguinolentus 24
HEh Y RIZ Angaria laciniata 32
Ta RIREF Metapenaeopsis palmensis 26
SEFLZETRIR Tectarius uilis 36
ViR soM 5
SEFIBIRIL Pteria brevialata 47
5320 I Nytilus edulis Linnaeus 38
REBIRI Peteria penguin 44
L1 R Astraea haematraga 31
FEHMF Ostrea plicatula Gmelin 40
BRtEDN Pinctada margaritifera 42
FH Wl Barbatia virescens 41
HI4E Psenopsis anomala 7
KX O #FE; Oratosquilla nepa 28

KSR Nerita yoldi recluz 33
RUH7 & AR Clypemorus bifasciatus 43
HAEEAESE/NA B2 Lunella coronata granulata 35

JHHELZ Nerita costata Gmelin 46
24N Nerita striata Burrow 39
FARL>50 48
40<<L<50 49
H AL ¥ Liolophura japonica 22
T Turbo articulatus Reeve 45
SEHIUR Planaxis sulcatus 34
L<40 50
P SC22 01 Mauritia arabica 37
FHIFFEY) Phytoplankton 3
T 3h%) Zooplankton 6
IR ¥ Scagassum siliquastrum 1
JEAVIRESE Bacillariophyceae 2
POM 4

|

H Ot [ H g [t o)

LLH

]

]

B2 RO Er g o 32 2 A W e SRR [ 67 3R LU MRLAR) SR A

Fig. 2 Cluster analyses based on Normalized Euclidean distances of 8"°C and §"°N for species in the food web of Daya Bay
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Fig. 3 The percent frequency of feasible contributions to Heliocidaris crassispina food from different species of organism forages
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Tab. 3 Results of the Iso Source model for food contribution rate
BTk /% source proportion
i species e - RRER C puene e o LB

Caf:;jzz’:l - ;}f;czgeo- Phytoplankton  Zooplankton POM SOM
LG AH Heliocidaris crassispina 9.3 6.7 33 3.7 67.3 9.7
ZWEVR Nerita striata Burrow 33 2.3 1.0 1.2 88.5 3.6
1) B IR Astraea haematraga 12.0 8.6 4.4 4.8 57.6 12.5
EHMG I Perna viridis 14.8 10.7 5.4 6.0 47.5 15.5
KRB ER D Pteria brevialata 19.5 14.1 7.3 8.0 30.8 20.4
REBIRI Peteria penguin 14.8 10.7 5.4 6.0 47.8 15.4
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Feeding habits of the purple sea urchin Heliocidaris crassispina based
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Abstract: Purple sea urchin Heliocidaris crassispina is an important benthic species in the western Pacific Ocean.
In recent years, environmental disruption and over-exploitation have damaged the resources of this species. Stable
isotope analysis has become a powerful tool for studying the feeding habits of marine animals, and this method
can overcome some of the limitations associated with traditional stomach contents analysis. Carbon (3"°C) and
nitrogen (3'°N) were used as tools to evaluate the stable isotopic characteristics, trophic levels, shell diameter, and
feeding habits of H. crassispina, from Daya Bay on the south coast of Guangdong Province, using data collected
in August 2015. In the present study, the trophic levels of H. crassispina and other benthic species in Daya Bay
were based on 8'°N. Average 8'°C of H. crassispina was —(13.35+1.21)%o, average 8'°N was (9.14+0.38)%o, and
the trophic levels ranged from 2.09 to 2.13 (mean 2.11); no significant correlation was found between the different
shell diameters of the H. crassispina sampled and the recorded values of 8'°C and 8'°N (P>0.05). Average 5'°C
values of the potential food sources were between —(9.93+1.59)%0 and —(20.76+1.42)%o, and their average 8'°N
values were between (—0.16£1.34)%o0 and 14.99%o; the trophic levels ranged from 1.34 to 3.77. Cluster analysis
showed that the food web among major species of Daya Bay could be classified into four trophic groups: sus-
pended organic matter, primary producers and primary consumers, secondary consumers, and top predators. There
were two main channels in the overall food chain: one was the grazing food chain, and the other was the detritus
food chain. H. crassispina have a tendency to feed on detritus in August, when corals are scarce, macroalgae den-
sity is low, and the terrigenous materials present as particulate organic matter (POM) into Daya Bay follow a pe-
riod of heavy rains. The main food resources of H. crassispina were: POM, sediment organic matter (SOM), the
brown macroalgae Sargassum siliquastrum, bacillariophyceae (diatoms), zooplankton and phytoplankton Among
these, POM was the most important food item for H. crassispina, accounting for 67.3% of its food consumption;
the other food categories accounted for 9.7%, 9.3%, 6.7%, 3.7% and 3.3% of its food composition, respectively.
Considerable competition exists between H. crassispina and the benthos, which suggests urgent efforts are needed
to improve this ecological environment as well as to increase the seaweed biomass. Variations in the trophic levels
were related to differences in the isotope baseline, and temporal and spatial variations. There was no significant
correlation between shell diameter of H. crassispina and its feeding habits, perhaps because its food source is
relatively singular. Thus, it is evident that feeding habits play an important role in population resource recovery
and ecological niches of the system.
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