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On the hydrodynamic resistance and stabilization of
the coonstripe shrimp pot to reduce catch of a small size shrimp

Seonghun KiM, Kyounghoon LEE and Hyung-Seok Kim'*
Fisheries System Engineering Division, NFRDI, Busan 619-902, Korea

'Division of Marine Production System Management, Pukyong National University,
Busan 608-737, Korea

For the optimal design of a shrimp pot to control the catch size and to reduce catch the small size shrimp,
tank experiments were carried out to study the pot stability under water. Tank experiments were carried out
to measure the drag with 4 kinds of model pots that have 50% selection on the individual of 25mm carapace
length. The drag of each pot was measured every 10 times with changing the current speeds from 0.1m/s to
0.7m/s in 0.1m/s intervals and the pot attack angle from 0° to 90° in 15° interval in a flume tank. The
relation between the current speed and drag was presented. The stability of pot was estimated using the drag
data and the friction data of Kim et al. (2008b). The results showed that, the drag was shown lower as small
as the projected area of pot depending on the current speeds and angles. The model pots were showed to
slide on the seabed in case of rock at the current speeds 0.35 —0.38m/s and the possibility of turn over at the
current speeds 0.77 —0.89m/s. In conclusion, the stability of a shrimp pot showed more stable as the pot of

the lower the height and the smaller projected area on current.
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Fig. 2. Schematic of the experimental pots with 50%
catch selectivity for the coonstripe shrimp with 25mm
carapace length.
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Fig. 3. Schematic illustration of the experiment in drag
measurement. unit:cm

Fig. 4. Angles of experimental model shrimp pot for drag
experiments.
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Table 1. Coefficient values in regression equation between the drag and the speed
Angle Type 1 Type 2 Type 3 Type 4
@) a* b* r n a* b* r n a* b* r n a* b* r n
0 1651 210 099 10 1156 180 099 10 1375 191 099 10 130.1 1.84 099 10
15 160.7 2.15 099 10 1145 178 099 10 1385 190 099 10 1261 182 099 10
30 1397 196 099 10 1198 1.80 0.99 10 1399 192 099 10 1227 181 099 10
45 1606 2.13 099 10 1163 1.79 099 10 1359 189 099 10 121.5 1.80 099 10
60 1687 2.17 099 10 111.7 1.76 099 10 133.8 1.86 099 10 1250 182 099 10
75 1702 219 099 10 1094 1.72 099 10 1305 1.81 099 10 1288 183 099 10
90 1583 212 099 10 110.8 1.83 099 10 1384 191 099 10 1305 1.83 099 10

n, nuber of data; r, coefficient of correlation, *D=aV®; D, drag (N); V, current speed (m/s).
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Table 2. Regression coefficients in the frictional experi-
ments (Kim et al., 2008b)

Concrete Sand
Pot
u AN u AN
Shrimp pot 0.61 0.29 0.79 1.27

w: frictional coefficient; A, constant ; under water weight of
pot, 3.07kg

AAuEY S A ()9 2ol BHY 5 Yt}
(Soda, 1971).
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Table 3. Calculated theoretical current speed when the
pot starts to slide
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Table 4. Calculated theoretical current speed required to
turn over the pot

Vs (m/s) Pot H (mm) Ly (mm) Vr (m/s)
Pot Ww(kg)
Concrete Sand Type 1 165.8 550 0.79
Type 1 037 042 Type 2 173.6 550 0.89
Type 2 038 045 Type 3 201.1 550 0.77
Type 3 3.07 035 041 Type 4 192.1 550 0.81
Type 4 0.36 0.42 H, center of figure from bottom; Lo, horizontal distance from
center of gravity to fulcrum
HH, FAagte] S A8 0 71E3 Ao
o wpeba Euro] mILel X 7] A 2kek wh o] f4
Ve 4 ()3 2ol e 4 gtk Center of figure
iy Center of gravity
Vi=exp [— ln( uWWf )] (3) Wiy I F H
O: fulcrum ) Lo O
Eulol| ulyra] A 7] A RS o] O A& _1:/R1
© E_ ] ] E-] ] 1_ ]_' E_EHA T e _—' Fig. 7. Schematic illustration used to calculate the drag
(3)01] gt Ak o] 3 A F=E Yt required to turn over the pot.
o 7+ 4= 9lem 1 ATE Table 30 LrEfL QL
AN = e ARE A FEel A gm0 R stk 4 @9 4 (DR
9ot e 4= HALY AL AGSAT.  mmgs 9s 4 (59 Zo] a2 ATk,
Adgdo] eyl e vy o] R E S
79 # 4 0.35m/soll A 0.38m/s 25 Ufoll A Vr=exp %ln( Mgt | )
e A= Ao ' eyt o, e ef e A}
Ao A= 0.41m/s0 A 0.45m/s S-Zofl A w112 A (5)E o] &sto] A3 Fdo] AEH= F4
Ae Ao Yegth A 23 eutEhe 2 V7o) %52 Table 40 e Qlet. FiEo] A=
A Holl A FeFel gt upEA o] AER F = §&52 Type3o] 7HY Wk ow, Type27t 7}
grof Al th A fA Fol v YA = AL d ¢+ A wE f&HoA AEE = A0RE YT &
iSede o] Aol lojA I o] o] \ar FAA
o] A=EEE 5 AAF7E e Z of Z+=7t S48 b 0] tha ot A &
s A ol <l Sl A5k & Fig. 70 T AR 2 Aol A B A A 9] Y A
Uer gtk Bl mme A\ K] orn ww mal  Zeha Bure] g Kol g 2 Typed Biol
Ao AL AAYOR sho] BAST Awst AP Fo] A8 FIWA o] A g B
L A9E AL 4 Ak oy W] FFS A of uls) Qwel WA o] yol ol it by
Het ol xdT 4= Utk of Ao yEttoy 2= FH Y s
dho] 84 0.77m/so A 0.89m/s H ¢ YojA =
W,gLo—=DH @) el 7 I
A= 75/ 0] Sl AL R ey
A7 A Loz SHE2RE AAH7HA S 4 soiAST s 22 AFdE 559 A
BAY, He AASHC 2R 237X 9 o= AFo d5+7F )i, =8o] 38 534 &
FAALE erhE, ol7lolA el 489 S AFY el A9 BE o] At A
A B o 2R Aol 97 i) Bue £ As|o] gk o]| Fure eby Aol oksto] ol



WHE - olAE - A9A
AAY A=d B A7 s ddo] A9 o THE YutE T HA A Eo A FFo 9
Folx] om, f&of thef ol A=) AAAd T upEAF] AER ol A tha HA T
o] B ] ojo} o] &S 7| tjat 4 Qirh. ol M AL AL & 4 AT B AT

APHE ol A WHOR B WA Z  mASAAY AT AT Lo WgH
Al stge S7HA7I= S E lou A o 7 2 Type3 (0] 43.4em, FAHE 4=
o) Z7h2 QIR wBF Foh AT A% 5 65) Fwel AS FEo| A4 YA ]
o] =A|7F Rk 4= QL =31 g Fdof wjsl Si o] WA o] go A3

B Ao AEAL 7|22 sho] B O fdo @ P Ho] R ACE vhehy
FHE MFstaL, AN AdstE st o, Be FEH O Ad S ol 5 0.77m/sof A
of o] a7 Msksk Aask HEA olRF S 0.8ms W9 ol HE AE e Aol gl
HE Al A= A= WEAS 7HE = =5 o2 YEpgh uebA $3 ) dAl= 5ol A
AAE AASHAT B o BsiAy EEAS 7HA7] A8 Aol HiE AR A
Aol A g o] BotE 54 F=F F  stojof 5k, o] Hr o] o SEE 93
wol fAeh WHe] A7) el e FUT  WEH 5o XN Lejsjord Ao
27504 94 AT+ Y= ShAck o AREL
o] Aol glol FF A el o3t ol 24
$H7He A5 Aol o B A xA Ab A
Aol B B AE 2R AoE A4 R AT FYSAu A H ATAY
zHE} (RP—2012—~FE—004)2] 2] o] 9|3l =2 =| 2]

Gyt
z B

T SRA--F ol Qlof Al w4 <37l A &f of B A HozEd
3 A el A gFARS 9138 Kim et al. (2008a)0] A An, H.C., K.H. Lee, S.W. Park, C.D. Park and J.K. Shin,
A3t 4712 e Q] Evto] U] S0 w2 A 2007. Assessment of fishing power of common
FEA T 2o AL FrtsAT) Al octopus (Octopus minor) trap fishery. J. Kor. Soc.
S Euke. = E 7 25mm o] 3ho] u] A % A Ao Fish. Tech., 43 (3), 176 — 182.
A8l 50% e AL 7R Euro] AApw o] 7 Bae, B.S., H.C. Ahn, E.C. Jeong, H.H. Park, S'W. Park
oo} ZHE 2 nlgro 2 Euro| WARS A ar.ld C.D. Park, 2010,. Fishing power estimation of
_ biodegradable traps in the East Sea. J. Kor. Soc.
Fav] 129 mYSUS ALt £ AUS Fish. Tech., 46 (4), 292 —-301.
At FARE AR S 45 0.1-0.7m/s Hukatu R., 1934. Wind tunnel test method. Kyoritusya,
7HA] 0.1m/s A &2 W3HA 7] 4L, S -5 Tokyo, pp. 12.
of thal] T HAZ 0-90° 7HA] 15° 4 WistA| A Jang, D.J., D.A. Kim and Y.J. Kim, 1997. Modification
Adstgom z2t 2749d 1034 AH-Z AAs of fishing baskets for crab, Charybdis Japonica. J.
o} Al Axp, AF Edko] obdlal 7o e Kor. Soc. Fish. Tech., 42 (1), 11 —18.
of ok E] QS A= Z A 0.35m/so) A 0.38m/s Kim, D.H., H.C. An, K.H. Lee and J.W. Hwang, 2007.
o & Yo A nj11e A= Ao 7 el on i Fishing capacity assessment of the octopus coastal
o} o AFR O A 0.41m/s0l A] 0.45m/s -2 trap fishery using data envelopment analysis (DEA).
o A vl T8 %] = A © 2 vpebdT) J. Kor. Soc. Fish. Tech., 43 (4), 339 —346.



fo

%

R S BUEE O P

oftt

I

Kim, S.H., T. Hiraishi, K. Yamamoto and J.H. Lee,
2008a. Stability of three kinds of pots for catching
shrimp used in Hokkaido. Nippon Suisan Gakkaishi,
74 (6), 1030 —1036.

Kim, S.H., J.H. Lee and H.S. Kim, 2008b. Size
selectivity by alter the slope length and angle of
coonstrip shrim (Pandalus hypsinotus Brandt) pot
using in Hokkaido, Japan. J. Kor. Soc. Fish. Tech.,
44 (4), 273 —281.

Kim, S.H., J.H. Lee, H.S. Kim and S.W. Park, 2010.
Optimal design of escape vent for the dome type
coonstripe shrimp (Pandalus hypsinotus) pot. J. Kor.
Soc. Fish. Tech., 46 (2), 115—125.

Kim, S.H., C.D. Park, S.W. Park and J.K. Shin, 2010.
The effect of the entrance size on the catch of trap
for conger eel. J. Kor. Soc. Fish. Tech., 46 (3), 195
—203.

Kim, S.H., J.H. Lee and H.S. Kim, 2011. A survey of
shrimp pot fishery bycatch and discard in funka Bay,
Hokkaido, Japan. Kor. J. Fish. Aqua. Sci., 44 (4),
397—402.

Ko, K.S. and D.A. Kim, 1984. The behaviour of fisheries
to the traps and their catch ability. J. Korean Fish.
Sci., 17 (1), 15—23.

Lee, J.H., B.G. Kwon, C.W. Lee, H.S. Kim, S.B. Jeong,
Y.B. Cho, J.B. Yoo, S.H. Kim and B.Y. Kim, 2005.
Improvement of gill net and trap net fishing for the
resource management in the southern sea of Korea-
Mesh selectivity of spring frame trap for conger eel,
Conger myriaster. J. Kor. Soc. Fish. Tech., 41 (1), 27
—34.

Li, Y., K. Yamamoto, T. Hiraishi and K. Nashimoto,
2003. Stability of fish traps for catching arabesque

greenling used in matsumae, Hokkaido. Fish. Eng.,

39 (3),219—225.

Park, H.H., E.C. Jeong, H.C. An, C.D. Park, H.Y. Kim,
J.H. Bae, S.K. Cho and C.I. Baik, 2005. Mesh
selectivity of durm net fish trap for Elkhorn sculpin
(Alcichthys alcicornis) in the eastern sea of Korea. J.
Kor. Soc. Fish. Tech., 40 (4), 247 —254.

Park, H.H., R.B. Millar, H.C. An, H.Y. Kim, E.C. Jeong,
J.K. Shin, B.J. Cha and 1.0. Kim, 2005. Mesh
selectivity of drum net traps for Buccinum
opisoplectum Dall using SELECT model with
unequal fishing and sampling efforts: A preliminary
analysis. J. Kor. Soc. Fish. Tech., 41 (4), 279 — 288.

Park, S.W., H.Y. Kim and S.K. Cho, 2006. Entering
behavior and fishing efficiency of common octopus,
Octopus minor to cylindric trap. J. Kor. Soc. Fish.
Tech., 42 (1), 11 —18.

Park, S.W., C.D. Park, J.H. Bae and J.H. Lim, 2007.
Catching efficiency and development of the
biodegradable monofilament gill net for snow crab,
Chionoecetes opilio. J. Kor. Soc. Fish. Tech., 43 (1),
28 —43.

Shin, J.K. and H.H. Park, 2003. Size selectivity of round
traps for greenling (Hexagrammos otakii) in the
western sea of Korea. J. Kor. Soc. Fish. Tech., 39
(3), 174 —180.

Soda, N., 1971. Talk of friction. Iwanami shinsho,
Tokyo, pp. 51.

Tauti, M., 1939. A relation between experiments on
model and full scale of net. Bull. Jap. Soc. Sci. Fish.,
3(4),171-177.

2012 19 149 5
2012 14 20 12} 47
20124 1920 =]



