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The American crayfish is widely known as an ecosystem-destroying organism and is designated as a conditionally invasive alien
species. There has been much research on how to exterminate crayfish and how to effectively use them after extermination. Focusing
on the crayfish’s scissors structure and pinching force, we considered the development of small medical instruments (forceps, etc.) for
surgical procedures. Scissors have a complex structure, and their relationship to body weight and other factors is unknown. In this
report, we measured the shear force of crayfish scissors. The results showed that male crayfish had scissor forces more than 110 times
greater than their body weight. Female crayfish could not be measured with the same sensor as males. The high shear force of crayfish
scissors suggested that the scissors could have applications in areas requiring strong localized force.

Key words: American crayfish, Procambarus clarkii, sheer strength, first thoracic leg

1. Ex W, BHEEEOBEISATRE, &9 RSN S b A B A IS

FRTWEYTH H[2], BAE, U V=pnERIhTY
LHEF2oH5, £, Hx pIEAREOEME /BT
LEIH, FEVWTHEARZMS Z LI B TIZLIZLIE

7 AU BV Y H =(Procambarus clarkia, AR VU A=)
PRSI Te, REAY 6~15 [em], HHES#J 15~50 [g]

OHHET AV DY H=FUZBT 247 A Y BFED
TR T, — BN GITIRGE, AT B TH 5, Tox
PNEBLINT 2 Y T =1%, BRI AOEL LTIA S
NIebOREE P HRTH L, AAEEICESRLTWDS
TR AAL L7 BACToH D [1], F U H =13HER M, BHHT1535R

KN ECREEHRELZE T2 ERMEH I TV D3],
INGOZENSLY Y H=TBUE, ST kEmE L
THIE SRAIRTEN LIS hTWnW D,

P U H =D % X2 TND DL, H— R
200, AT D)THDLESINTNWD[4]L, 20

-12-



http://bigjohn.ce.fukui-nct.ac.jp/journal/

ANV L, BE, BAEREDS, BEICLUERD, RO
W7 EOTEN R & DB, VY T=0REEZZZ5<H
WIRE TRV 2B LTV 5B, N dsem R X
STEHDL DD, ORI (LUK, BA)TE
HIT 55 THDH, SEFLIEL, ZOF) T=0D
I OfER LOBINCER L., ABRFHo/MEE
SR O LS 272, e /MIERHGRORT
HEE A EDTICEET 288 CTh D 8F1%, ik
HEDRD BN TND EFIFFIC, BEECHR—2 BV T o
(BRETRHHEUVRCTUINIZENTWD Z ERERIN
Lo KIETIE, £TVI =02 2O Y I DS
DUNT DIE A FEhii L7z,

2. EE&

-1 FUH-DRE

NUTH OB OKEET, LHIFTHEE OFF Al 2157
%Iz, BU A= 2B LT, B L72 Y F = 13l b
HT30MELTHY, HERHFORE SL7~10[cm] ThHolz
(Fig. 1)o BB L= U H=1F, H£BVWEFFT-OITER D
CITEB A= 2R L, NLEEICH Ly MR
TIROEH(F = — Y )& 52 2 »ALLEEEE Ltk L
BEOEBRIZHW, VU H=DEEOREIXT P Z L ) X
A, REOWEILETFRIFEZMEH LT,

Fig. 1 /NUTFTANOKE (£), B L=V H= ()

2-2 BADBIEHIRICDONT

PV H=DAY I ORTHIOREIIE, kST
2 AR E S E [RP-C-MKO1X | (HAL[g] CHET «
AT VAILEREIND)E AW (Fig.2 &), fHELTw

T HMD 7 4 v 2R o — (B 10 [mm], /& X 0.5 [mm],
A=A — RN BPERFZT Y =D TN LV &
BRI N7, EMZNENRABETH o7z, £ D72,
KHEBFHEFEICTRTEIN TN D 7 4 b T Y —
(MF02A-N-221-A01, i 83.1x4#% 43.7x/£ X 0.43 [mm], Fig.
2 4, LB —) ERcHAL, BRI OMIE & Ik L7z,
BN, YR &Y — OB AR KO o — R A
T, WEEFE L7-, BEIZIE, 0.5[mm] ORT
L AR L 0.5 [mm] DY 2Bl — R &
SCER, BAERE LR,

i, U= I EE RG-S I L 2 Tk
TE % & H72nTc), SOTIE DR ITE Y — & BRI
eEHD700I, AEROIMZHE LT Y T=ie ¥ —
IR Z R 5 K 5 il a 5 2 72 t%, o T P—
iRERT,

2-3 SAODBIE

FE LY H=DFAS5PL, AR5 Lz FEERIf
L, ThEh 3 ETORE, REOHELEM LT, i
WTEAZRIEL, [g] B Tr—% 2157,

Fig. 2 12 —%8ete ¥ ) = (F),
o — A OB ELLE ()

3.RRDELED

3-1 HUH=OER-KRELHHOBERF

WEKITA A, AR EBITSPET D, JEI 1 PO
T3 EATY, R L ONEHERAEZ R L,

Fig.3, 4 IZAZADKE, KE LS OMEER LTz, #l
EORER, AAFV H=DFHERIL 82.9£3.5 [mm], F

_13_



BIREIT 22.742.2 [g], B 199.9423.3[g], Th -
Foo UK KL BT, K DRIKD FABATAKE
123 5L & AL 7 AR L S R o 7

250
200 ﬂf
_ [0}
=
ﬂlm
g0
=
50
0
0 20 40 60 80 100
#& [mm]
Fig. 3 A LB OB A)
250
S
—2m ry %
2250
.|
i 100
=
50
0
0 5 10 15 20 25 30
KE g
Fig. 4 (K & §57) D BIR(A X)
250
200
8 50 Eq@
1ol
i oo [52]
=
50
0
0 20 40 60 80 100
A& [mm]

Fig. 5 RE &8 DOBATR(A R)

BT, Fig.5, 6 ICA ADKER, (K& &8 OMALR
L7z, SEAR 1T 82.9£3.9 [mm], FHIARE L 20.0+2.8 [¢],

J. Technology and Education, Vol.32 No.1, 2025

IR TINE 143.4428.8 [g] TH o To, A A L RIS, (KE -
RE & HITHMT DICONEN P KE R DB
iz,

250
200
=8 150 A ¥
i
i@ 100
& A
50
0
0 5 10 15 20 25 30
*E g

Fig. 6 IRE & 8 ORAMR(A R)

3-2 FUH DN OHBELREREROLE

AAEROY Y I =127 2 8 OMEHIH #E - 7-
72, MOEOWEF %I 2 TR Lz, FA~v=
TX T T TIHREOR 30 f5[5], YA =138 90 15
[6], DESEFESTNDZ LU LTS, 4|, =
DGR 2 FAZH U H = DIKEZ FE D 20g, #I) %K
HD30~90 5L IET D L, FVH=DHINIUATD X
TR ST,

BT =8I TRIE =20 [g] X30~90 % =600~1,800 [g]

FEROHBEMEE ARORE LoD E T 5L, K
ELTESTWD ZERHPA LD, WD THFY =
BT I TR —(RMOWE) ZHRA TS &L 5%
BT DL, NP IONMICH LHZEEY (Fig. 7) 1258<
NBA-TEY, EERBOBN LY & —%aHE S
BEHANH DL, B P —ORMES & BT
T LEWIERIZES) ORIEN TE TORWATREMEN &
LI ENBZBNTZ, o T, B —ORHE LU
HADOXNENUETH D Z L VB LTz,

-14-



http://bigjohn.ce.fukui-nct.ac.jp/journal/

ol ,
Fig. 7 VU A=DO % IHEKK (4 R)
OTH - T NEER S TH D

3-3 EUH—EMIDOHE

LEORER LY, EfMREIER L0 Y —ORHER;
IEZEME LT, B =8OR BIZ OV THRETZAT
oz, FF, B —ofE#EILARBE LT, 05
[mm] A7 > LA Z AV, o —2mn ok
NTREEIT ST, FORE, Bl —»nE
D EEBSIENTEREDR, v —LDRT LR
BUE & OBEAEEPMRLS, WE LIeBNRREIEHD
Wi, #EWT, B — L OBmEEELEE LT, 0.5
[mm] vV =@ — 2R, o —2 o o8k
ATTEIEE FERE LTz, ZO/RER, ~PJxerd—
L CODIETABEINED, B —0ATH
LT L RERIC, o —NEAR, BMIRLTLEH>H
GRBE I, £ CHEAFORMEEENT DI, R
T v L ABURR(SUS) & Y a Bl — MNSHOF % H
WCE Y — a2 AT (Fig. 8,9), HIEZERLI-E& Z
5, AT VAL DERBIE, YY) arv—MIED
Y — L OEEER ERFREE R oTs, W, YU Ay
Y= hERAT UL AR A EFCERT S E, B
P— b AT LR & OFEFENMET T DBIRN A
iz,

_—— SUS 0.5[mm]
—> Si 0.5[mm]
[2.6] B Scnsor 0.6[mm]
mm

1
Fig. 8 R L7z —roA A —TK

Fig. 9 B Lzt v —Eio5H

3-4 WRLIEEVY—ZFAVHNAIERER

Fig. 9 Ot H—% AT, FAEK S ok ORE
FZENEN S EIFTOER L7 (Fig. 10) , 5 57 HIEM
Me, EIOFENT 1,204 307 [g] THY, ZHILEE
DI 40~80 15 Th -7z, WRATOREMD 5~10 fFOME %
RLTHED, WEKTHLE S —HMOBER L0k
Y —ZEBRIR ENE LR oT e, U=
P IOBINILRATE Y b, EREICHETE TSI L
DRE ST, BFHNIRERNS, V) H =04 A EE
BHORM 40 (FLL L0 2 F>Z LV HIBI LTz,

2500

2000

1500 % %
1000 § J’

500

FEE [g]

0 5 10 15 20 25 30 35
#E (g
Fig. 10 LR L7z P —ic L5
WU H = 2 OEIHEE

FO—HT, AAMEKITE Y=L 2.0 [mm] E A
2D ENT I TEHDTEANRERFTRETH D Z & 234
L7, 22T, A7 L REEM% 0.1 [mm] ®H DI
TR TAA « A AW OWPE % FEEFEHM LT,



7212 0.1 [mm] D AT > L 28k % 0.5 [mm] D
Uary— b RICEY AT o —1 & ER L 7= (Fig.
FA  ARZNTN 10 JE
AAD

1), Zo®r+—1%M0,
TN ERE Lz, A ADOHIEMZ Fig. 12 12,
HEME Fig. 131278 L7z, 0.1 [mm] O A7 > L AREHF
ERWERER, TR« AZRELEHIZBNTH Lo»Y &

FBIAD TWDEETH RN, 7z, BES, HIERK
T#HbLE U OBEBS L0 P —ICER R LT
ECRD o7,

I SUS 0.1[mm]

— Si 0.5[mm)]
1.8 w Sensor 0.6[mm]
[mm]
]

Fig. 11 2 ¥ —Il DA A — VK

Fig. 12 X0, A ADETIOFET 2,921£570 [g] TH -
2o 0.5[mm] DAT > L ZRURES 2 L7oBf & H D
L 1,200 [g] LEREVEE RS TWEZ &b, 8D
HEITIZ 0.1 [mm] D AT > L A8 28 LT\ 5 &
Ezbhl, FRC, P T2 TAFOEED
100 (5P LN 2> Z LB LTz, & RERLT
FAYY =1, 26.7 [g] 1R 3,888 [g] D8I % Fdx
LTEY, REOK 145 EOHERLTWE, ZThAbo
BENBFYT=L, FAR=T R T 5TV T=
K0 BV ZR> T\ Z &V L7-[5,6],

VT Fig. 13 10, A ZEKICIIT 28T DFEIE
582+156 [l TH Y, KEOK 220GV IFER L7272,
RKETH 21.4g DEET 634g L IKEDK) 30 5 ThH
D, FAOREMERESENRR N, TDD, F
AL AADNY I OREEDENZ DN TR LT,

J. Technology and Education, Vol.32 No.1, 2025

5000
4000
T 3000 {P%é +
ml
W 2000
e ¢
1000
0
0 10 20 30 40 50 60
%E g

Fig. 12 B> % —1NIC L2V H=FADEIHIE

5000

4000

3000

2000

FIEE [g]

1000

MABA A A

20 30 40 50 60

R E [g]

0 10
Fig. 13 B> —1NIC L 2%V H =X 2D EIHIE

ERH A ROA A A ADAY L %l LT
FOAF I FRAB < LRI T Bk

Fig. 14 1$1F
GETHD, Pk

L, NI O TN &S 7= D RERIZrhinTRB Y, A
AN AT BN RER 45 28 FEBISIN - T2 TEIRIT 72 > TW D D%t
LT, A AOREEE /T 23 72 < REE & o I B

NZENTNDDOBEE SNz, RIS AT, A AL
SN INE YR TH D, AEIOHE T A ADEN A
A EHARTRIBIZIELS 2o 2R A E LT, AADOAYID
RESEBRBEBLTWDZ LA LIz, Y H =1
AN IO BRI S TR OB RN S FHHT 5
EOHE [T BHDHZ D, AADNYFI LB F—
ORBINAELDZ & T, B —IZBRNPMBED Lo T2
ZEBEBEZLNT, DD, A AEKROE) ZRIET S
BE, B —Ent I OMICEHATERNE DI, R
T L AR O I b OS5 ar v — bl

-16-



http://bigjohn.ce.fukui-nct.ac.jp/journal/

DORMEEDOLZMELWMO T OIRRPLETHD Z L
WEZ BN,

3-5 REH-YDFEHDEHE

B, HIECHR LAY o —TE b e
Zh &, R &V FEHEESHTZ Y OFEHT) 2 KD T
(Table 1), REILY DA ADFNHMENZ & AVHBT L
7o SEOERT, U T=0 Y ISV 40
[mm], Fig.14)2MAED Y OFTNIIEF I @ & A3
L7z,

Table 1 {KEH 7=V DS
TR OB « (B g/ KHE g]

T Y— R L ¥ oHP—
D o P— I
SUS
s 0.5 0.1
[mm]
A 8.8 45.1 113.2
AR 7.2 HIEARw] 21.1

4. SROFAE

AEIT AV BFY T=OEINZ O TR EFERE L, 4

ZEEICEB DN TIHEEREOR 110 U L 0B 28> 2

ENVHI LT, S %IT A AEERO Y T L Y —
DYERRCANAY IO X B2 E2ERML, HAREDN
HRER N RIETEBIZONTHHEEITO 0, F
= OBITEE, VRIS X VIBENRDH D, RO % Ff
DI EOBEOMEN D D, DT, JHATHINI OB
BTG (B Z0F, #i 7o K 5 2/ NRER A 72 &)
OISO RSN T b A %BHT 5,

ZEXHR

(1] AFFIRR fl - 7 AV BF Y HT=I2 KD 2 FED bR
S IZRT 9 DR, CANCER, No.32, pp.19-27 (2023)

[2] I M LAY A XS C2T AV Y
A =ORRRERERTFE, % 69 ] RN TP

DAESHEHE B, p.671(2020)

[3] BREEAE HP  HAREREE - B ERME (2025.03.26 [H'E)
https://www.env.go.jp/nature/amezari_mondai.html

[4] Roy A. Stein : Sexual dimorphism in crayfish chelae:
functional significance linked to reproductive activities,
Canadian Journal of Zoology, Vol. 54, No. 2 (1976)

[5] Tadanobu INOUE et al., : Tissue structure and mechanical
properties of the exoskeleton of the huge claws of the mud
crab,

Scylla serrata, Journal of Materials Science, Vol.58, No.2,
pp.1099-1115 (2023)

[6] Tadanobu INOUE et al., : Three-dimensional microstructure
of robust claw of coconut crab, one of the largest terrestrial
crustaceans, Materials & Design, Vol.206, 109765 (2021)

[7] Brian M. Malavé et al., : Size, shape, and sex-dependent

variation in force production by crayfish chelae, Journal of

morphology, Vol. 279, No.3, pp.312-318 (2017)

_17_



