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Abstract

To investigate predator-prey and anti-predator interactions in coastal benthic habitats and provide
technical support for the aquaculture and stock enhancement of typical benthic organisms such as the
mantis shrimp Oratosquilla oratoria and the Manila clam Ruditapes philippinarum, this study exam-
ined the substrate preference of the mantis shrimp across five mud-to-sand ratios (A: mud, B: 2:1, C:
1:1, D: 1:2, and E: sand), as well as their initial prey selection and food consumption with and without
substrate using four sizes of Manila clams (shell length: S, 10.68 mm; M, 17.82 mm; L, 25.89 mm; and
E, 37.47 mm). The results showed that mantis shrimp exhibited a clear preference for muddy sub-
strates over sandy substrates, with no significant difference between males and females (P > 0.05).
Both with and without substrate, initial prey selection differed significantly among clam sizes (P <
0.05). In the absence of substrate, consumption was highest for M-size clams (0.185 * 0.015 g/ind.),
whereas L- and E-size clams were not consumed. In the presence of substrate, the higher burrowing
rates of S- and M-size clams led to a marked decrease in their consumption by the mantis shrimp,
whereas consumption of L- and E-size clams, which burrowed less, increased to 0.112 *+ 0.031 g/ind.
and 0.093 * 0.064 g/ind., respectively. Under the present experimental conditions, substrate condi-
tion, clam size, and their interaction significantly affected the feeding behavior of the mantis shrimp.
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Figure 2. Substrate selection frequency of mantis shrimp O. oratoria
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Figure 3. Selection index (A) and food consumption (B) of mantis shrimp O. oratoria on different sizes of Manila clam R.
philippinarum without substrate
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Figure 4. Selection index (A) and food consumption (B) of mantis shrimp O. oratoria on different sizes of Manila clam R.
philippinarum with substrate
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Table 1. Two-way ANOVA for the effects of substrate condition and clam size on food consumption by mantis shrimp O.

oratoria
= 1. JRBRAGF RS QMR R 2 MANEZ S EST
ZRIR df F P
JE 5 2 A 1 2.237 0.138
BEATFIRE 3 8.971 <0.001
JEJT 25 A < F 3 5.331 0.002
4. Vit

4.1. OHPEE R BUEERIRR R

ARG, AR 1] T e S R AR, FL e v b 2:1 R AR AR R vy, AR SR TR
XD b 1:2 K Aiyh (R BRI R8T Jy o 3K 5 H RS AF IR K A0 ST PEAR R R, HL i 1 S 2R ) e A
SRR FE, I AN BENE AR A R EC & A XU, (RIS mT B IR T SR (R e D, St
TREE. KRS, e B RRE13] [14]. 34b, JRRTeV) L] B H R ma s 7 2 L,
Je g wm iy, A AT DR U BRI, IR m M BRRE TR 14] [15]; TR Hhib-& BBORRT,

DOI: 10.12677/ams.2026.133028 220 HEERL LRI


https://doi.org/10.12677/ams.2026.133028

K F

FR B A, 22 BIKR B E iGN 25 5 R AP . ey, S AWz e SR it
MHFERERGEE, A RLEORR G2 B T4 X I, M5 2300 Ik gy, 51k B IBET 4%
FEE JE 6] [17].

ANFE AN YD BT B TR TR R BT 22 e M R I AR S AL A [18] [19]. ACikEa b, MERE N
WMt 0T JER B R e AR R I 3 22 e, R VEANMAR S I B S R R, Xt S th B SRR T e
T VRt ) H 8 A2 7S 22 DR BRIRREFEA A, T R B AR nT e < H AT N ) 1% BRI 2 =201,

H ORI, SRR SR AT 32 AT T R 7 AR VR VD R X8, T I g ) A e T KRR
PRI X3 [21] [22]0 EATRR « KR i 4F 7] REAE H AR AR S i — s R FE R 2 A1 BRI 22 AR
USRI B IO . SR, MRS ANG A S AEMEA R R B B A AR E . 2 &)1, H2Z3A

IR K ML IR Sy . IR N NI sh i Rem, AR RS R G A R0 A Rl A1k, H
SN ZREE21].

4.2. FoIRBET R R R AR fF RO R IS

FEGRD AR N B BRI, il & & SIS R ARE S OABENL, YR B AR T, I A
Vb RIS o AR I AN A RS FE AR SO A1 VR R ), X LR B e Ak By
W7y, H5FRK &R R IEMGNE23]. FFUGHRMR G ISR, TR R & 3 B/ NS 1) S 4RI 55
HORURS ) MZA AT, I I T BRI BN RS S A A e AL N [R], DT ARG £ S 1 RURS: R
PRI EYIIRIARE[24] [25]. (HAAE 24 h FELLAG B MG TR, HXTHE KK L 4 E ARG R
I AZ WL o 1X 0] BEAE B T3 S0 R IS A7 e 4R R /&, (HORIAAF B S SR 7,
12 5 35 T 0 VR st R 5 R HE P, S AN R R O 2 BE [ 26] . BEFUR I, AR R R G A1 DISE I e )
JAE 100~400 N 2 [8][27] [28]. AR50 AT 12638 1 AR ol OB i o 28 U Y, RH Bl UG 458 itk e B0 2B, i
BRI T4 T DUSE b e B S A A BR[29], T 22 R e 47t 2 38 I B i 45 4 1) JRUBz (30 [31], 388 H AT = eI
KIRE . TR U, EAERME, Wb R R B IF R M 40h S a1, 1X 784 B
WE T & FH N Bl B0 e AL, e R e ig[32].

4.3. ARBEE OISR ERARR FRRR S

WEFEEH, JRTE AT iE i s e DU I R BR AR A, b 1T R e T 8 S S R S5 45 SR [32] . ARIS a4
BRI AR TR 5 A I, 110t 32 A TR A R RS (1) MZERH L 28647, Tk E RS 54T AR R I B
RHERE, XS MG rE R R . R, W] DUE B RS G-IV RE ) 2 R R, o S 4R
M ZH (P AT D R S T, AT PARAEG 5 1 ey B e e it RO R o T L 4R B 2 RORAS (R A7 R TR K
FARE, HIE NS AR 2 2 B BRI 77, 5 AR R R T 2 F B (R A K, AT B4 0 e ol
BRI LS.

BEAE I A E K % 24 h, RS o FeEC SRR A T ARKBIAZMN, HXF M B G 1
YR m AU IE R Lr, X L A N BENLER &, WXt S 445 E IaAFRILH 1 RIERES . HATY
R ESRE, TR E 4GS a RS M 4R L AR 3% 25, 3R BIRBTE KRS AT BT
FEIIIN () 5 RE BB, ARAFE A 2D IR ) DA 5 0 2 CRUEF7 8 8 SRAS AP IR [ 4, IX R MR 8 S 5 1)
Al AP TE S IR B M B SR AL ML [24] [28] [33].

A RS FTER I A R A A I B B = =, TR IR At B SR WA e, RN
WAV RE D), DARJRURF L EE MR . 55k, BREEIRN AT RSS2, DURE e
YRR 75 [ B BUAET o BB R E A 8 IR T, DASCRR 9 384 B AU [14] [22] 18 B R AR IR AT 75 LA 1 Ak

DOI: 10.12677/ams.2026.133028 221 HEERL LRI


https://doi.org/10.12677/ams.2026.133028

iKiE %

PR IR], Gk w] RENG IR B T A RO . Bk, BRI R B SRS R I RE B A X
B A 2 [V AL AT o KT, A IRIG DR T R A IR T LR 5 fr SE R SR As AP AT WAL, T T
W AT VD RE AN ST AR B AR AR QT SRR IS FIAE S I k0 XAl B AT Aa B B R SR B B Bt
TR, DA RRE I A B I R 3B R AT D S AN AT -

5. &hig

ARG AT T, MEREAS PR R B R B e BEYD B Bk Fkr ik o BEAh, SRR S SRR RS AT
FHAR S 25 SO VRt R S fr e £ . FECIRUS, VR T 16 5 2 AL BRASH: ARRBIRY,  dRAr i b ag
ZERBUR TN R Kk, T DN ORI, N ER 5 FEIR TR DU, DLy ot D
SRV S BRI BRI o

E&WE

LT AR HAR T RIIE (2025JH2/101330186); 5K H #AR} 55 42 1 I H (42276145); KT RHE
BIFT L4 2024JJ12PT012; 3 T4 BHE E KL UM 5 G138 TF£(2024JH1/11700009)

SE

[1]  Sun, Y., Wang, F., Su, X., Liu, D. and Dong, S. (2017) Size Matters for Predator-Prey Relationships: The Case of Swim-
ming Crab Portunus trituberculatus Preying on Manila Clam Ruditapes philippinarum. Aquaculture, 479, 638-644.
https://doi.org/10.1016/j.aquaculture.2017.07.008

[21 Sun, Y., Wang, F., Hu, N., Su, X., Liu, Z. and Dircksen, H. (2017) Prey Selection of the Swimming Crab Portunus
trituberculatus (Miers, 1876) (Brachyura: Portunidae) Foraging on Bivalves. Journal of Crustacean Biology, 37, 521-
528. https://doi.org/10.1093/jcbiol/rux071

[3] Flynn, A.M. and Smee, D.L. (2010) Behavioral Plasticity of the Soft-Shell Clam, Mya arenaria (L.), in the Presence of
Predators Increases Survival in the Field. Journal of Experimental Marine Biology and Ecology, 383, 32-38.
https://doi.org/10.1016/j.jembe.2009.10.017

(4] RS, REH. Wi EELTICAME M RE L E TR IO TE]. IR, 1997, 19(6): 102-108.
[5] Pollak, D.J., Feller, K.D., Serbe, E., et al. (2019) An Electrophysiological Investigation of Power-Amplification in the
Ballistic Mantis Shrimp Punch. Journal of Undergraduate Neuroscience Education, 17, 12.

[6] Liang, Y., Zhang, H., Zhao, Q., Lin, Z., Zhang, Z., Han, Z., et al. (2021) Study on the Heterogeneous Material Coupling
Connection Characteristics and Mechanical Strength of Oratosquilla oratoria Mantis Shrimp Saddle. Microscopy, 70,
361-367. https://doi.org/10.1093/jmicro/dfab004

[7] Zhang, D., Sun, X., Chen, L., Lin, L., Yin, C., Yang, W., ef al. (2025) The Chromosome-Level Genome Provides Insights
into the Adaptive Evolution of the Visual System in Oratosquilla oratoria. BMC Biology, 23, Article No. 38.
https://doi.org/10.1186/s12915-025-02146-6

[81 Li, X., Wang, J., Zhang, Z., Wen, J., Li, Y., Zhang, H., et al. (2025) Comparison of the Burrowing Ability of Different
Groups of Manila Clams (Ruditapes philippinarum). Biology, 14, Article No. 689.
https://doi.org/10.3390/biology 14060689

[91 Atkinson, R.J.A. and Eastman, L.B. (2015) Burrow Dwelling in Crustacea. In: Thiel, M. and Watling, L., Eds., The
Natural History of the Crustacea Vol. 2, Lifestyles and Feeding Biology, Oxford University Press, 78-117.

[10] Nilsson-Ortman, V., Nilsson, E. and Brénmark, C. (2026) Effects of Temperature and Browning on the Functional Re-
sponse of a Freshwater Top Predator. Journal of Animal Ecology, 95, 824-836. https://doi.org/10.1111/1365-2656.70233

[11] Langbehn, T.J. and Varpe, @. (2017) Sea-Ice Loss Boosts Visual Search: Fish Foraging and Changing Pelagic Interac-
tions in Polar Oceans. Global Change Biology, 23, 5318-5330. https://doi.org/10.1111/gcb.13797

[12] Stoler, A.B. and Relyea, R.A. (2013) Bottom-Up Meets Top-Down: Leaf Litter Inputs Influence Predator-Prey Interac-
tions in Wetlands. Oecologia, 173, 249-257. https://doi.org/10.1007/s00442-013-2595-x

[13] Hamano, T. and Morrissy, N.M. (1992) Growth of Oratosquilla oratoria (de Haan, 1844) (Stomatopoda) in the Sea of
Suo-Nada, Japan. Crustaceana, 63, 263-276. https://doi.org/10.1163/156854092x00415

[14] Nessia, H.R., Tuck, I.D. and Taylor, R.B. (2023) Sediment Preference of the Introduced Japanese Mantis Shrimp

DOI: 10.12677/ams.2026.133028 222 HEERL LRI


https://doi.org/10.12677/ams.2026.133028
https://doi.org/10.1016/j.aquaculture.2017.07.008
https://doi.org/10.1093/jcbiol/rux071
https://doi.org/10.1016/j.jembe.2009.10.017
https://doi.org/10.1093/jmicro/dfab004
https://doi.org/10.1186/s12915-025-02146-6
https://doi.org/10.3390/biology14060689
https://doi.org/10.1111/1365-2656.70233
https://doi.org/10.1111/gcb.13797
https://doi.org/10.1007/s00442-013-2595-x
https://doi.org/10.1163/156854092x00415

K F

[15]
[16]
[17]

(18]

[19]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

Oratosquilla oratoria in Northern New Zealand. New Zealand Journal of Marine and Freshwater Research, 58, 309-
317. https://doi.org/10.1080/00288330.2023.2202863

Mitchener, H. and Torfs, H. (1996) Erosion of Mud/Sand Mixtures. Coastal Engineering, 29, 1-25.
https://doi.org/10.1016/s0378-3839(96)00002-6

Winterwerp, J.C. and Van Kesteren, W.G. (2004) Introduction to the Physics of Cohesive Sediment Dynamics in the
Marine Environment. Elsevier.

Ansell, C., Gibson, R. and Barnes, M. (1994) Animal-Sediment Relationships Revisited: Cause versus Effect. Oceanog-
raphy and Marine Biology: An Annual Review, 32, 111-177.

Abrams, P.A. (1988) Sexual Difference in Resource Use in Hermit Crabs; Consequences and Causes. In: Chelazzi, G.
and Vannini, M., Eds., Behavioral Adaptation to Intertidal Life, Springer US, 283-296.
https://doi.org/10.1007/978-1-4899-3737-7_20

Spooner, E.H., Coleman, R.A. and Attrill, M.J. (2007) Sex Differences in Body Morphology and Multitrophic Interac-
tions Involving the Foraging Behaviour of the Crab Carcinus maenas. Marine Ecology, 28, 394-403.
https://doi.org/10.1111/1.1439-0485.2007.00186.x

TR, Bk, 0BV, S5 ST BRI T T Ik A - B O AR R A ST R O PR (0], 7K SR,
2022, 46(2): 207-214.

iR, MREGES, BEEAER, 5. SEINE IR 0 AR P SRR S S AR [I]. KPR AR, 2015, 39(8): 1166-1177.
S RAL, REE, THW, % 9. e RIR SN EIEIM]. Jba BREAH R, 2005.
B, A, R, RRAKY RS MR AT, EAMEIER, 2011, 28(3): 121-126.

Emlen, J.M. (1966) The Role of Time and Energy in Food Preference. The American Naturalist, 100, 611-617.
https://doi.org/10.1086/282455

Sih, A. and Christensen, B. (2001) Optimal Diet Theory: When Does It Work, and When and Why Does It Fail? Animal
Behaviour, 61, 379-390. https://doi.org/10.1006/anbe.2000.1592

Vermeij, G.J. (1987) Evolution and Escalation: An Ecological History of Life. Princeton University Press.

Hamano, T. and Matsuura, S. (1986) Ecological Studies on the Japanese Mantis Shrimp, Oratosquilla oratoria (de Haan).
IV. Optimal Prey Size for the Japanese Mantis Shrimp from Structure of the Raptorial Claw. NIPPON SUISAN GAKKAI-
SHI, 52, 1-10. https://doi.org/10.2331/suisan.52.1

Mu, G., Duan, F., Zhang, G., Li, X., Ding, X. and Zhang, L. (2018) Microstructure and Mechanical Property of Ruditapes
philippinarum Shell. Journal of the Mechanical Behavior of Biomedical Materials, 85,209-217.
https://doi.org/10.1016/j.jmbbm.2018.06.012

deVries, M.S., Murphy, E.A K. and Patek, S.N. (2012) Strike Mechanics of an Ambush Predator: The Spearing Mantis
Shrimp. Journal of Experimental Biology, 215, 4374-4384. https://doi.org/10.1242/jeb.075317

Liu, D., Wang, F., Lu, Y., Hu, N., Su, X, Liu, J., ef al. (2019) Behavioral Mechanisms of Swimming Crab (Portunus
trituberculatus) Preying on Manila Clams (Ruditapes philippinarum): Effects of Substrate and Competition. Marine
Biology, 166, 15. https://doi.org/10.1007/s00227-018-3461-5

PIRREA, ERE, AR, A YR ELIR AN RIS SE AR R A1 4 DU VAT BRI D). KR RS 224, 2017,
32(1): 68-73.

Pulliam, H.R. (1974) On the Theory of Optimal Diets. The American Naturalist, 108, 59-74.
https://doi.org/10.1086/282885

Hughes, R.N. (1979) Optimal Diets under the Energy Maximization Premise: The Effects of Recognition Time and
Learning. The American Naturalist, 113,209-221. https://doi.org/10.1086/283380

DOI: 10.12677/ams.2026.133028 223 HEERL LRI


https://doi.org/10.12677/ams.2026.133028
https://doi.org/10.1080/00288330.2023.2202863
https://doi.org/10.1016/s0378-3839(96)00002-6
https://doi.org/10.1007/978-1-4899-3737-7_20
https://doi.org/10.1111/j.1439-0485.2007.00186.x
https://doi.org/10.1086/282455
https://doi.org/10.1006/anbe.2000.1592
https://doi.org/10.2331/suisan.52.1
https://doi.org/10.1016/j.jmbbm.2018.06.012
https://doi.org/10.1242/jeb.075317
https://doi.org/10.1007/s00227-018-3461-5
https://doi.org/10.1086/282885
https://doi.org/10.1086/283380

	底质与菲律宾蛤仔规格对口虾蛄摄食的影响
	摘  要
	关键词
	Effects of Substrate and Manila Clam Ruditapes philippinarum Size on Feeding Selection and Consumption by the Mantis Shrimp Oratosquilla oratoria
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 材料
	2.2. 方法
	2.2.1. 口虾蛄对底质的选择
	2.2.2. 无底质时口虾蛄对不同规格菲律宾蛤仔的摄食
	2.2.3. 有底质时口虾蛄对不同规格菲律宾蛤仔的摄食

	2.3. 数据分析

	3. 结果
	3.1. 口虾蛄底质选择偏好
	3.2. 无底质时口虾蛄对不同规格蛤仔的摄食
	3.3. 有底质时口虾蛄对不同规格蛤仔的摄食

	4. 讨论
	4.1. 口虾蛄底质选择的研究
	4.2. 无底质时口虾蛄对不同规格蛤仔的摄食研究
	4.3. 有底质时口虾蛄对不同规格蛤仔的摄食研究

	5. 结论
	基金项目
	参考文献

