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Size selectivity by alter the slope length and angle of coonstrip shrim
(Pandalus hypsinotus Brandt) pot using in Hokkaido, Japan

Seong-Hun KIM*, Ju-Hee LEE1 and Hyung-Seuk KIM1

Fisheries engineering Division, National Fisheries Research Development Institute,
Busan 619-902, Korea

1Division of Marine Production System Management, Pukyong National University, Busan 608-737, Korea 

In this study, the effect of slope length and angle at the entrance to fishing pots on the size of captured shrimp
was examined to determine the optimal design of pots for use in Hokkaido, Japan. The purpose of the current
study was to optimize the design of shrimp pots to allow greater control over the size of captured individuals
for the purposes of shrimp resource management. Tank experiments were conducted to determine the optimal
slope length and slope angle by analyzing the sizes of shrimp entering 10 model pots with combinations of five
different slope lengths on slope angle of current shrimp pot, and five different angles on slope length of current
shrimp pot. The results showed that, as the slope length of the pot increased, the size of individuals which
entered the pot increased. In addition, as the slope angle was elevated in each of the five different slope angle
treatments, the size of individuals entering was also increased.

Key words : Optimal design, Shrimp pot, Selectivity, Slope angle, Slope length
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Fig. 3. Schematic illustration of experimental pots used in selectivity experiments.

(a) the experimental pots with five different slope lengths.

(b) the experimental pots with five different slope angles.



, 
(HV GR2, Aiwa) .

, 
80 100m

. 

. 

1
. , 

, 
24

. 24

, . 

50g
, . 

3 . 

. Table 1

.

(1) , 

.

CEφ ___________ (1)CE CR

φ , CE , CR

. (2) Logistic
(Pope et al., 1975) .

exp(a bl)S(l) _______________ , 0 S(l) 1 (2)1 exp(a bl)

S(l)
. a b , l

. 
(Maximum Likelihood)

(Hiramatsu, 1992; Jeong et al., 2000;
Fujimori and Tokai, 2001). 

N , 

n/N . 
P, 

1 P P

L(P) ,

L(P) NCnPn(1 P)N n (3) 

. 

Fig. 4. Schematic illustration of experimental setup for
selectivity experiments in tank.

50

80

40

100

200

60

200
50

100
120

200
Unit : cm

50
bait

23

Recording system
Releasement
area

Model pot

Experimental tank

Infrared
CCDcamera

Table 1. The order to examine the shrimp on selectivity
experiments

Item Slope length (cm) Slope angle( )
34, 54, 24, 64, 44 55

Experiment(1) 34, 54, 24, 64, 44 55
34, 54, 24, 64, 44 55

44 35, 45, 55, 65, 75
Experiment(2) 44 75, 65, 55, 45, 35

44 55, 35, 65, 45, 75
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Table 2. Number of experimental individuals entered in
the pots with slope angle 55 based on slope lengths

Carapace 
Length(mm)

Total
individual

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

39
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39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

Slope length (cm)
24 34 44 54 64
21
23
22
21
26
28
31
29
33
30
33
31
36
38
35
36
37
39

10
16
21
24
24
31
35
35
30
31
30
33
30
34
31
33
39
36

5
8

14
19
23
25
27
28
30
28
29
32
34
35
33
37
38
38

0
1
6

13
17
19
23
25
28
28
30
33
37
36
38
34
36
39

0
0
3
8

13
16
17
21
24
24
26
28
33
30
33
37
34
36

Total 702 549 523 483 443 383
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Table 3. Number of experimental individuals entered in
the pots with slope length 44cm based on slope angles 

Carapace 
Length(mm)

Total
individual

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

Slope length (cm)
35 45 55 65 75
16
15
23
19
24
27
31
29
31
33
32
34
35
37
36
34
37
38
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18
16
19
23
25
27
25
26
30
27
29
33
32
35
38
38
37

8
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18
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23
24
28
26
29
27
32
31
34
32
35
37
39

7
10
14
17
18
18
20
25
22
28
27
26
28
29
33
34
34
35

4
6
6
9

13
16
19
23
21
22
25
28
29
31
36
35
37
38

Total 702 531 490 469 425 398
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Fig. 7. Comparison of the selectivity between each slope
angle. 
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