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ecosystem and a valuable economic sea urchin species in northern China. However, little researches focus on
its population ecology, and the factors impacting the population dynamics are still not clear. Gaetice depressus,
Hemigrapsus sanguineus, Portunus trituberculatus and Charybdis japonica are four common crab species off
the coast of China and are potential predators of M. nudus. In order to explore the predation strategies and
predation intensities of four crab species and the predation selectivities of C. japonica on different sizes of M.
nudus, three different groups of body sizes of M. nudus individuals, e.g., small sized (12 - 15 mm), medium
sized (19 - 22 mm) and large sized (30 - 33 mm in diameter) were selected as the research objects. [M ethods]
Two sets of experiments were conducted in the laboratory. In the predation strategies and predation intensities
experiment, each species of crabs was divided into two groups separately containing small and medium sized
sea urchins, while the predation selective experiment contains a C. japonica and three sizes of urchinsin a
single experimental group. The data was analyzed using Excel and Spssl6.0, and the significance was
inspected using one-way ANOVA and Kruskal-Wallis in both sets of experiment, and Ivlev indexes were
calculated to examine the predation selectivity of C. japonica on small and medium sized sea urchins.
[Results] The results showed that four crab species could prey on the small sized sea urchin individuals, of
which, the P. trituberculatus and C. japonica showed higher predation intensity on sea urchins (8.67 + 1.53
and 9.33 £ 1.15, respectively, Table 2); whereas only P. trituberculatus and C. japonica consumed the medium
sized sea urchins (Table 2). As for the predation strategies, four crab species presented diverse kinds of
strategies on different sizes of sea urchins but showed similar predation behavior when encountering
difficulties of crushing the urchins (Fig. 1). The predation and selection pattern of C. japonica belong to akind
of passive selection, and the selectivity was closely related to the size of its cheliped. Crabs with smaller
cheliped had relatively high selective feeding index on small sized sea urchins (Fig. 2), while individuals with
bigger cheliped showed no significant differencein predation rate for small and medium size sea urchins
(one-way ANOVA, P > 0.05) (Fig. 2). [Conclusion] This study reveals that G depressus, H. sanguineus, P.
trituberculatus and C. japonica are all potential predator of sea urchin M. nudus. Moreover, they can adapt
their hunting strategies according to the preys with different body size, predation capacity is a key factor to the
prey selectivity of C. japonica.
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TR R AR S RGP R Sk R, VRN
PAK A g9 EZ IR e B veahy, Hoppat
FOEAE YRR IR A S RGPl ik FE rp ok 1) &
BREIER o EIEX R R R, A
335 SR R T AR AR T3 IR PN AR A P L it
AR FFE (Seymour et al. 2013). {8 HE [
IRESRGH, GIHREW R — A A B R B
HE, XA TPREBNE G EDRIR
B2TH (Cardoso et al. 2020); 7 2k 46 [ FE R
ARG, BRI G, o
UGEE, SO A AN 78 AR Y 1

AR BETE S50, TER “MEHFEEL Curchin
barren)” (McClanahan et a. 1999). It4k, i
REAREE R R AR 2 il R B - —
ANEFRGAY), R R S S0 IR AL
& N, 29 RIS = T R,
i {5 Y kb (Cardonacet al. 2013).

SN AR AP AR B R R R e, Horh
MFIHR BN B R RN R e — . &
e S MO b e A AR R ) R AR
# (Medrano et al. 2019). T #EH B A Rk
(RIAEN I 5 JFC A 0 5 D96 HEL 5 R R R 8 A s



24 TR

&

VU i D 8 R0 DI TR HEL () 7 £ S 249+

ERT L AE ) R SR 3 A SR b, Ha 2
HIE (IR B 3 BRI Y
e, WA KAYHME SRS 7 Y B AR 2 20
A, BAEAFEREVE P IE o 2R
R EANE (Hugh et al. 2006, Bonaviri et al.
2009, Reddetad.2014). 7ERiErSENE [, K
PEFRIAATY R A o i B2 R 2 W ) 5 55 S5 e ¥
R R B B K Th # (Scheibling et al.
2008, Gianguzzaet al. 2010), FHfdi[alfifd ¥
Xof AN [ i R RIS 1) A H R 300 A TR P
FWE . B, BFREER Panulirus interruptus
(Zhang et a. 2008) Al P. japonicus (Kawamata
et al. 2016) 7EHf BN 2 B EBIR R
7o, SRMAER B RMEIAMERS, o 7
HIRJEANE, RA D FAm T, R
HENE S A BRI AN 128, 2850 ik AT 1%
7, MadBEEREEHEE e, EHE
¥k b, JedF Jasus edwardsii (Hugh et al.
2006). P japonicus (Kawamataet al.2016) #i
77 J& % Pagurus acadianus (Scheibling et al.
2008) 45 A ) 47 B /N ARAK PR

Yok ER#EAH (Mesocentrotus nudus) 18k K
BRI, FEAAT AP XIR, B
L IR By A LR~ B b LA B A 36
AR Z sty 23R A6 T7 25 s i
JEANR . AR i Tk Bl 4755 N N BRI ZR 1T
P, HMBEFCOHIERAS (EH5F 1998).
F RIS 6 BRERE REAE A e S v AR A8 5 07 T
WF 50 FF 8 5 /> (Kawamata 1998, Agatsuma
2001a), I ATH A AR HoAh B AL S Al B R
W&o = ARSI R, BRI DY 5 L
(Pugettia quadridens). H A5 (Charybdis
japonica) Al Telmessus acutidens & i 5 4% HF 1
g3 (Asterina pectinifera). Solaster paxillatus.
Lysastrosoma anthostictha £l Plazaster borealis
BAM Bk Ee /) G2k 2019,
Agatsuma 2001a); i [E 7R i 5 1) B A0 A R
B, UHOCHRERIEIH ) Z RO IR
(Neptunea arthritica). Fifh7y &% (Pagurus

samuelis 1 Paguristes barbatus). 1F B %% i
(Atergatis integerrimus) 1 Actaea subglobosa
(Liu et al. 2004). Agatsuma (2001b) #ff 5%

By, 3 F # 3% Telmessus cheiragonus .

Paralithodes brevipes 1 Y U A1 8 Ay A 8] Bk i AH
(Qrongylocentrotus intermedius) 758 71 11 =

HUFEAEY, OO it H R R B s ™ A

GEik . T RE AR KR MRS
H AR B — o 2 5%, 7 B NG iliskiEiH

AT X, A a & CE . PUAL

BN H Al 350 (M EdrSE 1996), HAtRAERL

T8 R H T i RE R (0 4 FH 1o A AT

IR FE IR A B4 6 5 2L R S Al B 3

W, ASHIE T BROG R ER I IE 3 A iR W) 4

FhEEs, RISPd (Gaetice depressus). PUER

I 77 % (Hemigrapsus sanguineus). =yttt

f#% (Portunus trituberculatus) 1 Al Jyi

ER B, Bl = NI IE 4 PEER 2

T B GIERIGE, JEorHT 4 FhEE S & SN

5 A, o A K IE o 42 i R 2R 48

%,

1 MR5T5E

11 e

FEIRERIE ARG 1L AR R AR F 1,
I BERKANT =P, BRI/ (12 ~
15 mm). % (19 ~ 22 mm) FKHHE (30 ~
33mm). FHPFEHIAE RIS = NG 15d, 1A
REFIEIR 18 'C, FIHARESMA, HEH
PR T R AR Ty 4K . SEER I R EL
ToAMA - TR RN, T SRR T AA T
A FEE KR (45 DLI1150, &=FE
150 mm, #5E 0.01 mm) I EEIH B A%,

P RIERIE TS H AR T IR
H & W E) 7, =P 7B T L0 AR & A R
Wi¥. B8RS TG FRIERN 7 d, I
TEE IR AR IR, & 2 d Kk —ik. 525
REPETCIH R AMA . BT HRIERERERN
AN



+ 250 ¢ =24 Chinese Journal of Zoology 57 %

12 SERGE

121 AABRPHRTALBEEE 4 M
SEAEFP RISV E 2 MACERACT, 251 BN
R RS EREAE A, DUFp gL 8 AN b #E
., 54k 2 AAENHEREAS TR AR Xt B A
SEISFFAA R 1 RSN IS B ST (K% &
525 cm x 18 cm x 15 cm) I& N 3Lk b
48h. SEEIFIR )G, FERRAS AL BRALAG HRZH 1Y
JENAB RIS AR 10 K, abFRAER 3k, B
FEFRERIEEL 6 RARTUR/INHIE AN, 1 HUg
AT 1RSSR . SRIR IR E, B 12 h W
SR AT N, IHLE 48 h JR il 38 & 4L AH ok
NS A

122 HAENAFEIEEEAHEEE &
3PP AS[R) A R HE 55 15 I R A AR R /IN AR
M H A 3 N, HAEMRKEEE LE 1. K
59y 3T, HAMEH 1 R HAE K 3l
FMS IR 5 R, SLiR R B H 1.2.1 95, SL58
FRUGHTA H A S @A T YUk AL 3 48 h,  FFUGSLE
I 28 25 8 1 — i [F) I SO 15 VAL, S 5%
BRI AT . RIS NS, AAE ST
1G5 2hy 12h, 24h, 36 h #1 48 h 355
A AGRE R R A RECR, FERESE 30 min W%
e HARER 81T N,

#1 HEREEEIED 3 ARAE
KA KK B AR
Tablel Thebody size of Charybdisjaponica during
the experiment of predation selectivity

SRS MA G 5 KM K (mm) AEK (mm)
Experimental (mm) Left cheliped Right cheliped
individuals number Carapace width length length
1 40 26 28
2 41 26 27
3 38 20 22
13 HEabs

4 PR B RR S DA R H AR Ol Bk B
53 0 K F LR 25 7 22930 (one-way ANOVA)
Al Kruskal-Wallis 3T 5 E MRS, ®ELE
PEIKFA P < 0.05,

AR LI FEAREH 5 H A EE X N
RIS AR RE (P BB ES,  DAIGIE H A 2 15
FEAG I T4 £ /SRR B RS ERE AR 2L
MR Iviev $8%8 (Ilvlev 1961), HHE AR T
E=(ri-p)/(ri +p), X, E NEERERERREL
i oNE—MIERE AR S SR EENE S
LG, pr A — R R ) e B o P R A
BHHE ., #5 E> 0 RN HEREME, E=0XR
INTCIEFENE, ABENIERIEL, E < 0 RonXHZEREL
EMAEL . EANEHTERREZMGT,
THRK AR & Z R ED R s (52
i 1996).

2 SR

21 YMERMHRITA

SEIG IR R B . ERIE T, =
PR T 88 Je H AUt H /N AR A 3
BT NAFEZE . DURNEESSS v 3l & /NS
B, EfHETRAR. =R TESHAES
G R H ST I R U, B S Uk
B/ BRI R S s T S A ERIE T
IREFREHFRETE, (EFEN BB, ZHIHMN
AR, FEBRUEAE 28 R O 48
FIEIET: (B 1a), fHfaaik i sEIEE
S5 VT B/ B, 4B SR 1) 130 2 FLAA B it
. AT, AMERUNRERIE T AR
WRIEIRTE, (RSB IEIE A AR, (3L
FeiF b, B K R e RS SR R A 11 2%,
W B NI DB E RS (] 1b),
P a SRR e

Xt RS AR, AU =P TR H A
RRINH A, HA & RIS AAE R A e
FEABENEE , BEIRIGHE 28 R 1 55 Bk RS i
A28 E WIS (K 1c~e), [FIRfpfp g
IV BRI S IR . 2 BB LT
MR T YRR A G A B 1 R RS
fH, Bk e RS igEsE (B 10, T H
AR S TRE B I e RS, ARG 1Y
BB /D BRI S A A S A R A 2



2 3 P RAE DUR R LR RO E 1) Jh £ S + 251

B1 DY BRSO O A R 3 SR
Fig. 1 Different predatory strategies adopted by four crabs species
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a Gaetice depressus crushing and rotating a sea urchin; b. Hemigrapsus sanguineus with small cheliped probing a sea urchin; c. Remnant aboral

surface of test of urchin consumed by Portunus trituberculatus; d. Portunus tritubercul atus probing a sea urchin; e. Remnant test of urchin probed

by Charyhdis japonica; f. Remnant test of urchins crushed and probed by a single Portunus trituberculatus.
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Table2 Body size of four crabs speciesand their predation intensity on sea urchins

Skt F K NS AN ACT 280 e PR A AT 28

2 Species Carapacewidth Cheliped length Average number of small sized Average number of medium

(mm) (mm) urchin consumed (ind) sized urchin consumed (ind)
I3t Gaetice depressus (n = 3) 21-25 18- 22 13+11 0.0£00
IR BRI 7 1% Hemigrapsus sanguineus (n = 3) 23-31 16 - 23 20+0.0 0.0+0.0
ZYERR T8 Portunus trituberculatus (n = 3) 50 - 63 23-28 87+15 33+15
H 75 Charybdis japonica (n = 3) 38-43 23-28 93+12 40%10
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