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Fig.36 Experimental hair crab pot with rectangular
escape-vents.
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Fig.37 Diagram of the hair crab pot used in the escape-
vent selectivity experiments. 1, upper ring of
plastic; 2, lateral bars of plastic; 3, lower ring of
vinyl-coated steel; 4, polyethylene cylinder
entrance; 5, diamond polyethylene mesh; 6, bait
can; 7, escape-vent; 8, branch line.
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Third ambulatory leg

Fig.38 Definitions of carapace dimensions of the hair crab Erimacrus isenbeckii. I: rostral length, BL: body length, BD:

body depth.
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Table 17 Models for estimating escape-vent selectivity
master curve.

Model Parameter Parameter number

a, b

a,b,l,

a, b, v,

a, b, I, v,

a, b,Pl,Pz,Ps

a, b, 109p1ap2’p3

a, b7 Vo> P15 P2s P3
a, bs lOs Vo, P1> P> P3
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Table 18 Details of preliminary experiments for the selectivity of hair crab pots with escape-vents.

Locati Number of crab ht

Haul Date Soak tion Depth Ventsize Number Number Togal s:;’:d r(;ucl:)nl':g:lcaug
number  Setting Hauling  time (d) N E (m) (mm) ofvents ofpots males  sized males Females

control 10 8 41 4
1 7/5/87 7/6/87 1 44°459° 142°59.9° 80  75x48 2 10 7 11

85x55 2 10 5 4

control 10 6 79 3
2 7/6/87 7/8/87 2 44°45.9°  142°59.9" 80  75x48 2 10 5 10

85x55 2 10 4

control 10 6 23 4
3 7/8/87 7/9/87 1 44°45.9°  143°00.0° 80  75x48 2 10 6 5

85x55 2 10 8 1

control 10 6 8
4 7/9/87 7/10/87 1 44°45.5°  143°00.3° 80  75x48 2 10 1 10

85x55 2 10 6 1

control 10 5 5 1
5 7/10/87 7/11/87 1 44°45.5"  143°00.4° 80  75x48 2 10 5 6

85x55 2 10 5 1

control 10 4 3
6 7/11/87 7/13/87 2 44°454°  143°00.5" 80  75x48 2 10 3 4

85x55 2 10 4 1

control 10 2 24
7 7/13/88 7/14/88 1 44°41.7°  143°05.4° 79  75%x48 2 10 3 11

85x55 2 10 2 1

control 10 8 81
8 7/14/88 7/15/88 1 44°42.1°  143°06.0" 83  75x48 2 10 4 48 1

85%55 2 10 1 7

control 10 11 184
9 7/15/88 7/16/88 1 44°42.0°  143°06.0" 83  75x48 2 10 14 138 1

85x55 2 10 11 18

control 10 13 249 5
10 7/16/88 7/18/88 2 44°42.0°  143°06.0° 83 75%x48 2 10 15 180 5

85x%55 2 10 20 15

control 10 15 10 2
11 7/25/89 7/26/89 1 44°40.4°  143°04.8° 68  75x48 2 10 10 9

85x55 2 10 11 2
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Fig.39 Rostral length frequency distributions of hair
crabs caught by control (non-vented), 75x 48-mm
vented and 85x 55-mm vented pots. Stippled,
open and solid bars represent females, sublegal-
sized males and legal-sized males, respectively.
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Fig.40 Catch number of hair crabs caught by control
(non-vented), 75x 48-mm vented and 85x 55-mm
vented pots.
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Fig.41 The means (circles) and standard deviations
(vertical bars) of the rostral length for hair crabs
caught by control (non-vented), 75x 48-mm
vented and 85x 55-mm vented pots.



Table 19 Catch per unit effort(CPUE) by number of legal
hair crabs caught by control pots and vented-

pots.
Haul Pot type
75 x 48- 85 x 55-
number  control

mm vented mm vented
1 0.8 0.7 0.5
2 0.6 0.5 04
3 0.6 0.6 0.8
4 0.6 0.1 0.6
5 0.5 0.5 0.5
6 0.4 0.3 0.4
7 0.2 0.3 0.2
8 0.8 04 0.1
9 1.1 1.4 1.1
10 1.3 1.5 2.0
11 1.5 1.0 1.1
Mean 0.76 0.66 0.70
SE 0.09 0.11 0.13

oooo0ooOoooooooooon 53

Table 20 Catch per unit effort(CPUE) by number of
sublegal hair crabs caught by control pots
and vented-pots.

Haul Pot type

75 x 48- 85 x 55-
number

control mm vented mm vented
1 4.5 1.1 0.4
2 8.2 1.0 0.0
3 2.7 0.5 0.1
4 0.8 1.0 0.1
5 0.6 0.6 0.1
6 0.3 04 0.1
7 2.4 1.1 0.1
8 8.1 4.9 0.7
9 18.7 13.9 1.8
10 254 18.5 1.5
11 1.2 0.9 0.2
Mean 6.63 3.99 0.46
SE 1.94 1.47 0.15

Table 21 Results of the Wilcoxon signed-rank test comparing catch per unit effort (CPUE) of legal and sublegal
hair crabs between the control (57-mm mesh) pots and the experimental (75 x 48-mm vented and 85

x  55-mm vented) pots.
experimentwise error rate.

The significance level of each individual test is 0.0253 for a 5%

Legal Sublegal %
Pot type 3 1 3) 1:
Mean CPUE T Probability Mean CPUE T, Probability
control 0.76 6.63
75 x 48-mm vented 0.66 13.5 p >0.1 3.99 3 p =0.01 )
85 x 55-mm vented 0.70 7 p >0.1 0.46 1 p <0.01 )

1) Males = 80-mm rostral length.

2) Males < 80-mm rostral length and females.

3) The sum of ranks that is smaller in absolute value.
* Significant at an experimentwise error rate of 0.05
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Table 22 Rostral length frequencies for male hair crabs
caught by the pots with different size escape-
vents and control pots for the 1-day soak.

Rostral length Escape-vent size (mm)
(mm) control 75%48 85x55
425 1 0 0
44.5 0 0 0
46.5 0 0 0
48.5 0 0 0
50.5 1 0 0
52.5 3 0 0
54.5 7 0 0
56.5 8 0 0
58.5 9 1 2
60.5 13 0 1
62.5 21 0 0
64.5 15 2 0
66.5 33 7 1
68.5 48 17 0
70.5 59 54 1
72.5 57 59 6
74.5 49 41 6
76.5 33 35 9
_____________ (LS SO IO S
80.5 15 8 11
82.5 8 9 8
84.5 11 9 4
86.5 7 8 7
88.5 3 6 8
90.5 2 2 1
92.5 1 4 3
94.5 7 0 1
96.5 4 3 2
98.5 1 0 0
100.5 1 1 0
102.5 0 1 0
104.5 1 0 1
106.5 0 0 1
108.5 0 0 0
110.5 0 1 0
Total 437 290 82
Total <80 376 238 35
Total 280 61 52 47
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Table 23 Rostral length frequencies for male hair crabs
caught by the pots with different size escape-
vents and control pots for the 2-day soak.

Rostral length Escape-vent size (mm)
(mm) control 75%48 85x55
425 0 0 0
44.5 0 0 0
46.5 0 0 0
48.5 0 0 0
50.5 0 0 0
52.5 1 0 0
54.5 9 0 0
56.5 13 0 0
58.5 23 0 0
60.5 23 0 0
62.5 16 0 0
64.5 12 0 0
66.5 23 1 0
68.5 31 11 1
70.5 60 38 2
72.5 53 52 1
74.5 39 39 3
76.5 19 35 3
78.5 9 |t 6
""""""" 805 11 T4 7
82.5 0 3 5
84.5 5 3 7
86.5 1 5 2
88.5 3 5 1
90.5 0 1 1
92.5 2 1 2
94.5 1 0 0
96.5 0 1 2
98.5 0 0 1
100.5 0 0 0
102.5 0 0 0
104.5 0 0 0
106.5 0 0 0
108.5 0 0 0
110.5 0 0 0
Total 354 217 44
Total <80 331 194 16
Total =80 23 23 28

ogoooOOoOoOOoOoOOoOOoOOoOODbOrRgMa0O0OOO
UoboOoooooossxss0000000o00d7sx
4000000ooocoosccooboooooooon
gobooobooooooocoobocOoooocOoooo
goboooboooooseccooboogessoooonon
gobooobooooooocoobocOoooocoooo
gobooobooooooocoobocOoooocoooo
goboogoscoooooobocooboocooboooooan
ooboooboooooossxssoouoooooon
gobooobooooooocoOobooscoooooa
gboboooboooosopooooboocooboooooan
gboboooooooooocoOobocOooboocOooono
goooooo



oooo0ooOoooooooooon 55

Table 24 Maximum likelihood fits of the logistic selection curve for the pots with two 75% 48-mm escape vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catches of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 05) was tested by the likelihood ratio test using the deviance and d.f.'s
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak 2-day soak
Equal split model Estimated split model Equal split model Estimated split model

a -37.0 (7.8) -36.6 -64.3 (23.3) -50.5
b 0.539 (0.115) 0.532 0.926 (0.340) 0.718
)4 0.5 0.505 0.5 0.560
np" 2 3 2 3
Is9 68.7 (0.6) 68.7 69.5 (0.6) 70.4
SR 4.1 (0.9) 4.1 2.4 (0.8) 3.1

H y: model fit
Deviance 17.5 17.6 16.0 133
d.f. 12 11 8 7
p-value 0.132 0.092 0.042 0.065

H(): p =0.5

Deviance 0.037 1.4
d.f. 1 1
p-value 0.848 0.231
c? 1.90

1) Number of parameters.
2) Dispersion parameter estimated by the ratio of model deviance to its d.f..

Table 25 Maximum likelihood fits of the logistic selection curve for the pots with two 85x% 55-mm escape vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 0.5) was tested by the likelihood ratio test using the deviance and df.'s
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak 2-day soak
Equal split model Estimated split model Equal split model Estimated split model
a -20.4 (4.7) -20.3 -37.6 (8.2) -35.5
b 0.253 (0.063) 0.251 0.476 (0.110) 0.439
P 0.5 0.509 0.5 0.629
np" 2 3 2 3
Iso 80.9 (2.0) 81.1 79.0 (1.2) 80.8
SR 8.7 (2.2) 8.8 4.6 (1.1) 5.0
H : model fit
Deviance 16.6 16.7 1.8 1.2
df. 10 9 3 2
p-value 0.084 0.054 0.613 0.536
Hy:p=0.5
Deviance 0.009 2.4
df. 1 1
p-value 0.924 0.119
c? 1.85

1) Number of parameters.
2) Dispersion parameter estimated by the ratio of model deviance to its d.f..
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75 X 48—mm escape vent, 1-day soak

Equal split model (p = 0.5)
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Fig.42 Plots of the proportion of the total catch for each length class taken by pots with two 75x 48-mm escape-vents
for the 1-day soak and 2-day soak cases and the deviance residuals from fits. Open circles and solid lines
indicate the observed and estimated proportions, respectively. Values in square brackets are the percentage of
the length classes with residuals 0 1.96 in absolute value.



oooo0ooOoooooooooon

85 X 55—mm escape vent, 1-day soak

Equal split model (p = 0.5)
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Fig.43 Plots of the proportion of the total catch for each length class taken by pots with two 85x 55-mm escape-vents
for the 1-day soak and 2-day soak cases and the deviance residuals from fits. Open circles and solid lines
indicate the observed and estimated proportions, respectively. Values in square brackets are the percentage of

the length classes with residual [0 1.96 in absolute value.
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75 X 48—-mm escape—vent
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Fig.44 Size-selectivity curves for hair crab pots with
different sized (75x 48-mm, 85x 55-mm) escape-
vents, estimated by the SELECT method for the
1-day soak and 2-day soak cases.
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Fig.45 The relationship between rostral length (/) and body depth (BD, and BD, shown in Fig.38), body length (BL) and
the distance between right and left tips of third ambulatory legs stretched (DA) for male and female hair crabs.
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Table 26 Estimated mean size (mm) and 95% prediction limits for 80 mm rostal length crab, based on the linear
regressions shown in Fig. 45. The abbreviations BD, BL and DA refer to body depth, body length and
distance between right and left tips of third ambulatory legs stretched.

Male Female
95% prediction limits 95% prediction limits
Mean size Lower limit Upper limit  Mean size Lower limit Upper limit
BD, 50.4 48.7 52.1 514 49.8 53.0
BD, 53.4 51.6 55.2 543 52.5 56.4
BL 89.4 87.5 914 914 89.6 93.1
DA 360 351 369 330 319 341

Table 27 Details of escape vent selectivity experiments for hair crab pots with different size of escape vent.

Date Location Number of crabs caught
Haul Soak Depth Ventsize Number Number Legal size  Sublegal
number  Setting Hauling time (d) N E (m) (mm) ofvents ofpots males size males Females
control 10 43 50 11
100x49 2 10 34 14
1 7/14/90 7/15/90 1 44°43.7°  143°02.7 79 100x51 2 10 33 5
100x53 2 10 36
100x55 2 10 27 1
control 10 27 37 1
10049 2 10 33 16
2 7/15/90 7/16/90 1 44°43.8"  143°02.7° 79 100x51 2 10 32 6
100x53 2 10 35 3
100x55 2 10 25 2
control 10 31 17
100x49 2 10 31 3
3 7/16/90 7/18/90 2 44°43.8°  143°02.7" 79 10051 2 10 25 1
10053 2 10 31
100x55 2 10 23
control 10 21 25 9
100x49 2 10 21 5
4 7/18/90 7/21/90 3 44°43.9"  143°01.3° 72 100x51 2 10 16 2
100x53 2 10 15 2
100x55 2 10 9 1 1
control 10 11 15
100x49 2 10 17 5
5 7/21/90 7/22/90 1 44°439° 143°01.3" 72 100x51 2 10 14 4
100x53 2 10 11 1
100x55 2 10 9
control 10 9 19 1
100x49 2 10 14 4
6 7/22/90 7/23/90 1 44°43.9°  143°02.4’ 76 100x51 2 10 15 1
100%53 2 10 10
10055 2 10 3 1
control 10 4 31
100x49 2 10 9 16
7 7/26/91 7/29/91 3 44°46.2° 143°02.1 90 100x51 2 10 14 2
100x53 2 10 5 1
100x55 2 10 3
control 10 6 31
100x49 2 10 10 6
8 7/29/91 8/1/91 3 44°46’ 143°02° 92 100x51 2 10 9 3
100x53 2 10 4 3
100x55 2 10 3
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Table 28 Catch per unit effort(CPUE) by number of legal Table 29 Catch per unit effort(CPUE) by number of

hair crabs caught by control pots and pots with sublegal hair crabs caught by control pots and
different size of escape-vent. pots with different size of escape-vent.
Haul Escape-vent size (mm) Haul Escape-vent size (mm)
number control 100 x 49 100 x 51 100 x 53 100 x 55 number control 100 x 49 100 x 51 100 x 53 100 x 55
1 43 3.4 33 3.6 2.7 1 6.1 1.4 0.5 0.0 0.1
2 2.7 3.3 32 35 25 2 3.8 1.6 0.6 0.3 0.2
3 3.1 3.1 2.5 3.1 2.3 3 1.7 0.3 0.1 0.0 0.0
4 2.1 2.1 1.6 1.5 0.9 4 34 0.5 0.2 0.2 0.2
5 1.1 1.7 1.4 1.1 0.9 5 1.5 0.5 0.4 0.1 0.0
6 0.9 1.4 1.5 1.0 0.3 6 20 0.4 0.1 0.0 0.1
7 0.4 0.9 1.4 0.5 0.3 7 3.1 1.6 0.2 0.1 0.0
8 0.6 1.0 0.9 0.4 0.3 8 3.1 0.6 03 03 0.0
Mean 1.90 2.11 1.98 1.84 1.28 Mean 3.09 0.86 0.30 0.13 0.08
SE 0.33 0.24 0.21 0.32 0.25 SE 035 0.13 0.04 0.03 0.02
Table 30 Rostral length frequencies for male hair crabs Table 31 Rostral length frequencies for male hair crabs
caught by the pots with different size escape- caught by the pots with different size escape-
vents and control pots for the 1-day soak. vents and control pots for the O 2-day soak.
Rostral length Escape-vent size (mm) Rostral length Escape-vent size (mm)
(mm) control  100*49 100*51 100*53  100*55 (mm) control  100*49  100*51 100*53  100*55
525 0 0 0 0 0 52.5 0 0 0 0 0
54.5 1 0 0 0 0 54.5 0 0 0 0 0
56.5 1 0 0 0 0 56.5 0 0 0 0 0
58.5 1 0 0 0 0 58.5 0 0 0 0 0
60.5 1 0 0 0 0 60.5 0 0 0 0 0
62.5 3 1 0 0 0 62.5 0 0 1 0 0
64.5 2 0 0 0 0 64.5 3 0 0 0 0
66.5 3 0 0 0 0 66.5 3 0 0 0 0
68.5 9 2 0 0 0 68.5 7 0 0 0 0
70.5 20 1 1 0 0 70.5 10 0 0 0 0
72.5 32 1 2 0 0 72.5 11 1 0 0 0
74.5 16 6 5 1 0 74.5 20 3 1 1 0
76.5 14 9 1 2 2 76.5 24 8 1 2 0
78.5 18 19 7 1 2 78.5 26 18 5 3 1
80.5 14 15 19 9 6 80.5 18 18 16 2 3
82.5 20 23 15 16 4 82.5 12 15 15 5 1
84.5 12 19 13 30 10 84.5 10 13 18 11 3
86.5 19 14 17 13 9 86.5 5 8 7 10 5
88.5 6 9 14 8 7 88.5 8 5 1 12 8
90.5 1 9 8 6 9 90.5 1 5 1 4 8
92.5 8 1 3 1 7 92.5 3 4 1 4 7
94.5 3 3 2 4 4 94.5 4 3 2 2 2
96.5 3 1 1 2 2 96.5 0 0 1 3 1
98.5 3 1 2 1 2 98.5 1 0 1 0 0
100.5 0 1 0 2 4 100.5 0 0 0 2 0
102.5 1 0 0 0 0 102.5 0 0 0 0 0
104.5 0 2 0 0 0 104.5 0 0 1 0 0
Total 211 137 110 96 68 Total 166 101 72 61 39
Total <80 121 39 16 4 4 Total <80 104 30 8 6 1
Total =80 90 98 94 92 64 Total =80 62 71 64 55 38
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Table 32 Maximum likelihood fits of the logistic selection curve for the pots with two 100x 49-mm escape-vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 0.5) was tested by the likelihood ratio test using the deviance and d.f's
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak =2-day soak
Equal split model  Estimated split model Equal split model Estimated split model
a -29.7 (13.5) -27.7 -49.7 (15.3) -44.3
b 0.391 (0.183) 0.359 0.643 (0.202) 0.567
0.5 0.551 0.5 0.553
np" 2 3 2 3
Iso 76.1 (1.9) 77.2 77.2 (0.8) 78.1
SR 5.6 (2.6) 6.1 3.4 (1.1) 3.9
H (: model fit
Deviance 25.4 23.9 5.706 4.397
d.f. 10 9 9 8
p-value 0.005 0.005 0.769 0.820
Hy: p=0.5
Deviance 0.6 1.1
d.f. 1 1
p-value 0.436 0.299
c? 2.65

1) Number of parameters.

2) Dispersion parameter estimated by the ratio of model deviance to its d.f..
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Fig.49 Plots of the proportion of the total catch for each length class taken by pots with two 100x 49-mm escape-vent
for the 1-day soak and O 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of the
length classes with residuals 0 1.96 in absolute value.
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Table 33 Maximum likelihood fits of the logistic selection curve for the pots with two 100x 51-mm escape-vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 0.5) was tested by the likelihood ratio test using the deviance and df's
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak = 2-day soak
Equal split model Estimated split model Equal split model Estimated split model
a -35.3 (14.8) -33.4 -39.7 (19.6) -38.5
b 0.452 (0.197) 0.425 0.495 (0.252) 0.476
0.5 0.528 0.5 0.560
np" 2 3 2 3
Iso 78.1 (1.9) 78.7 80.1 (1.7) 80.9
SR 49 (2.1) 52 44 (2.3) 4.6
H y: model fit
Deviance 20.6 19.7 17.3 16.5
df. 8 7 6 5
p-value 0.008 0.006 0.008 0.006
Hy:p=0.5
Deviance 0.1 0.3
d.f. 1 1
p-value 0.719 0.569
c? 2.81 3.29
1) Number of parameters.

2) Dispersion parameter estimated by the ratio of model deviance to its d.f..
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100 X 51-mm escape—vent, 1-day soak

Equal split model (p = 0.5)
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Fig.50 Plots of the proportion of the total catch for each length class taken by pots with two 100x 51-mm escape-vents
for the 1-day soak and [0 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of the
length classes with residuals 0 1.96 in absolute value.
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Table 34 Maximum likelihood fits of the logistic selection curve to the reduced data set for 100x 51-mm escape-vents in
the case of O 2-day soak. The model fit was assessed using the deviance and d.f.'s calculated using the length
classes with the expected catch of greater than 3 in both the experimental and control pots. The hypothesis of
equal relative fishing efficiency (p=0.5) was tested by the likelihood ratio test using the deviance and df's
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

= 2-day soak
Equal split model Estimated split model

a -70.9 (33.8) -68.5
b 0.890 (0.471) 0.857
)4 0.5 0.537
np b 2 3
Iso 79.6 (1.1) 79.9
SR 2.5 (1.3) 2.6

H - model fit
Deviance 11.3 10.9
d.f. 5 4
p -value 0.045 0.028

Hy: p=0.5

Deviance 0.2
d.f. 1
p-value 0.671
c? 2.71

1) Number of parameters.

2) Dispersion parameter estimated by the ratio of model deviance to its d.f..

]100 X 51-mm escape-vent, = 2-days soak
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Fig.51 Plots of the proportion of the total catch for each lengths class taken by pots with two 100x 51-mm escape vents
for the O 2-day soak and the deviance residuals from fits. The analysis was performed with the length classes
below 64.5-mm removed. Open circles and solid lines indicate the observed and estimated proportions, respectively.
Values in square brackets are the percentage of the length classes with residuals 0 1.96 in absolute value.
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Table 35 Maximum likelihood fits of the logistic selection curve for the pots with two 100x 53-mm escape-vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p=0.5) was tested by the likelihood ratio test using the deviance and df.'s
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak = 2-day soak
Equal split model  Estimated split model Equal split model  Estimated split model
a -55.0 (28.2) -52.5 -40.6 -359 (8.4)
b 0.685 (0.360) 0.650 0.492 0.422 (0.4)
)4 0.5 0.542 0.5 0.668 (0.088)
np b 2 3 2 3
Iso 80.2 (1.6) 80.7 82.5 85.1 (2.3)
SR 32 (1.7 3.4 4.5 5.2 (1.3)
H : model fit
Deviance 23.9 22.5 7.2 2.6
d.f. 7 6 6 3
p-value 0.001 0.001 0.305 0.463
Hy: p=0.5
Deviance 0.2 52
d.f. 1 1
p-value 0.628 0.022
c¢? 3.75

1) Number of parameters.
2) Dispersion parameter estimated by the ratio of model deviance to its d.f..

Table 36 Maximum likelihood fits of the logistic selection curve for the pots with two 100x 55-mm escape-vents.
The model fit was assessed using the deviance and df's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p=05) was tested by the likelihood ratio test using the deviance and d.f's
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak = 2-day soak
Equal split model Estimated split model Equal split model Estimated split model
a -34.2 (12.8) -30.6 -47.3 -42.0 (11.1)
b 0.411 (0.160) 0.360 0.558 0.482 (0.139)
0.5 0.568 0.5 0.650 (0.105)
np" 2 3 2 3
Is9 83.3 (1.9) 85.0 84.8 87.0 (2.4)
SR 54 (2.1) 6.1 39 4.6 (1.3)
H : model fit
Deviance 13.7 12.7 9.6 43
d.f. 6 5 4 2
p-value 0.033 0.026 0.047 0.116
Hy p=0.5
Deviance 0.3 2.7
d.f. 1 1
p-value 0.588 0.100
c? 2.54
1) Number of parameters.

2) Dispersion parameter estimated by the ratio of model deviance to its d.f..
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100 X 53—-mm escape-vent, 1-day soak

Equal split model (p = 0.5)
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Fig.52 Plots of the proportion of the total catch for each length class taken by pots with two 100x 53-mm escape vent
for the 1-day soak and [0 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of the
length classes with residuals [0 1.96 in absolute value.
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100 X 55-mm escape vent, 1-day soak

Equal split model (p = 0.5)
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Fig.53 Plots of the proportion of the total catch for each length class taken by pots with two 100x 55-mm escape vent
for the 1-day soak and [0 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of length

classes

with residual 00 1.96 in absolute value.
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Fig.54 Size-selectivity curves for each escape-vent size
used in the comparative fishing experiments,
estimated by the SELECT method for the 1-day
soak and [J 2-day soak cases.
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Fig.55 The rostral lengths of 50% retention (/) and the Fig.56 Plots of the relative fishing efficiencies for each

selectivity ranges (SR) for each escape-vent size escape-vent size used in the comparative fishing
used in the comparative fishing experiments, experiments, obtained from the SELECT analysis
estimated by the SELECT method. Circles and for the 1-day soak and 0 2-day soak cases.

vertical bars indicate /., and SR, respectively.

Table 37 Parameters of escape vent selectivity master curve for the 1-day soak, estimated by the maximum-

likelihood method for eight models. Parameter estimates are given from fits of logistic curve for the
equal fishing efficiency (p=0.25) and estimated relative fishing efficiency cases. Model fit was assessed
using the model deviance and degrees of freedom (d.f) calculated using only those length classes with a
total catch of 12 or more. Values in parentheses are standard errors.

Equal fishing efficiency (p =0.25) Estimated relative fishing efficiency
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
(a,b) (a’b’l()) (a,b’Vo) (a,b,lo,"o) (a,b!pm) (a,b,lo,Pm) (asbsvo,pm)(a7b910’VO,pm)
a -335 (5.6) -31.8 -36.8 -107.8 -334 -54.6 -22.1 -20.5
b 21.8 (3.8) 23.5 28.3 84.2 214 14.1 5.2 4.7
Lo 0 9.7 0 -160.0 0 -123.8 0 6.0
Vo 0 0 -9.7 -135.6 0 0 339 35.6
P 0.25 0.25 0.25 0.25 0.205 0.181 0.182 0.182
P2 0.25 0.25 0.25 0.25 0.218 0.168 0.163 0.163
) 0.25 0.25 0.25 0.25 0.273 0.233 0.226 0.225
P4 0.25 0.25 0.25 0.25 0.304 0.418 0.429 0.430
np Y 2 3 3 4 5 6 6 7
lso(v =51)2) 78.1 (0.9) 78.7 78.9 79.0 79.8 74.4 73.2 73.0
SR (v=51)3) 5.1 (0.9) 4.8 4.7 4.9 52 8.0 73 7.2
MLLY 5372 -537.1 -537.1 -537.1 -535.6 -534.5 -534.4 -534.4
AIC® 10783 1080.3 1080.3 1082.2 1081.2 1081.1 1080.9 1082.8
Rank 1 3 2 7 6 5 4 8
H : model fit
Deviance 432 429 429 43.1 40.7 41.5 41.7 41.7
d.f. 33 32 32 31 30 29 29 28
p-value 0.111 0.095 0.095 0.073 0.093 0.063 0.060 0.046

1) The number of estimable parameters.

2) The rostral length of 50% retention for the 51-mm high vent.
3) The selectivity range (/ ;5 - / 5s) for the 51-mm high vent.

4) Maximum log-likelihood.

5) Akaike's information criterion.
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Fig.57a Plots of the proportion of the total male hair crab catch taken by each escape vent size pot for the 1-day soak,

and the curves fitted to these data by the maximum likelihood method are overlaid.
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Fig.57b Plots of the proportion of the total male hair crab catch taken by each escape vent size pot for the 1-day soak,

and the curves fitted to these data by the maximum likelihood method are overlaid.
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Fig.59 Escape vent selectivity master curve of hair crab pots for male hair crabs, obtained from the 1-day soak data.
Master curve was estimated using Model 1 shown in Table 37.
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Table 38 Parameters of escape vent selectivity master curve for the [0 2-day soak, estimated by the maximum-
likelihood method for eight models. Parameter estimates are given from fits of the logistic curve for the
equal fishing efficiency (p=0.25) and estimated relative fishing efficiency cases. Model fit was assessed
using the model deviance and degree of freedom (d.f) calculated using only those length classes with a
total catch of 12 or more. Values in parentheses are standard errors.

Equal fishing efficiency (p =0.25)

Estimated relative fishing efficiency

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8
(a,b) (a,b’l()) (a=b>v0) (a’b310>v0) (a’b’pm) (a’b’lopm) (a>b’v0pm)(aab310:v0pm)
a -41.8 -34.3 -52.7 -13.9 -45.6 (5.0) -423 -50.8 -18.9
b 26.6 34.0 52.4 11.5 28.4 (3.3) 32.0 38.2 124
1y 0 299 0 60.6 0 14.9 0 52.1
Vo 0 0 -29.9 344 0 0 -10.9 31.6
D 0.25 0.25 0.25 0.25 0.148 (0.054) 0.151 0.150 0.153
D2 0.25 0.25 0.25 0.25 0.183 (0.051) 0.195 0.194 0.193
D3 0.25 0.25 0.25 0.25 0.294 (0.066) 0.302 0.301 0.299
D4 0.25 0.25 0.25 0.25 0.375 0.353 0.355 0.356
np Y 2 3 3 4 5 6 6 7
lsp (v =51)2) 78.3 80.4 80.5 79.5 81.8 (1.0) 82.3 82.3 81.7
SR (v =51)3) 4.1 3.2 34 3.0 3.9 (0.5) 3.5 3.6 34
MLL Y -336.8 -335.9 -336.0 -335.6 -331.6 -3314 -331.5 -331.3
AIC?Y 677.7 677.7 678.0 679.1 673.2 674.9 674.9 676.6
Rank 5 6 7 8 1 2 3 4
H ,: model fit
Deviance 37.1 36.4 36.5 35.8 26.3 27.2 27.1 26.7
d.f. 24 23 23 22 21 20 20 19
p- value 0.032 0.027 0.027 0.023 0.156 0.101 0.102 0.084

1) The number of estimatable parameters.

2) The rostral length of 50% retention for the pots with 51-mm high vents.

3) The selectivity range (/ ;5 - / 5) for the pots with 51-mm high vents.
4) Maximum log-likelihood.
5) Akaike's information criterion.
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Fig.62a Plots of the proportion of the total male hair crab catch taken by each escape vent-size pot for the O 2-day
soak, and the curves fitted to these data by the maximum likelihood method are overlaid.
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Fig.62b Plots of the proportion of the total male hair crab catch taken by each escape vent-size pot for the O 2-day
soak, and the curves fitted to these data by the maximum likelihood method are overlaid.
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Fig.63 Plots of deviance residuals from fits of escape vent selectivity master curve to 0 2-day soak data. Closed and
open circles correspond to positive and negative residuals, respectively. The area of the circle is proportional to
the squared residual. Values in square brackets are the percentage of the length classes with residuals 0 1.96 in
absolute value.
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Fig.64 Escape vent selectivity master curve of hair crab pots for male hair crabs, obtained from the 0 2-day soak data.
Master curve was estimated using Model 5 shown in Table 38.
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Fig.65 Escape vent selectivity curves for four vent-sizes (49, 51, 53 and 55-mm ) used in the fishing experiments,
estimated from the escape vent selectivity master curve for the 0 2-day soak.
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Fig.66 Relationship of /,, I, and [,; to escape vent size, obtained by the escape vent selectivity master curve for the O
2-day soak shown in Fig.64. I, I, and I,; denotes the rostral length of 25%, 50% and 75% retention, respectively.
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Table 39 Details of escape vent selectivity experiments for hair crab pots with different number of escape vents.

i Number of crab: ht
Haul Date Soak Location Depth Vent size Number Number o ST 01 Cra%s caug
. . . Legal size  Sublegal
number  Setting Hauling time (d) N E (m) (mm) ofvents of pots males size males Females
control 10 45 43 3
1 7/14/90 7/15/90 1 44°44,0°  143°02.7° 81 85%55 1 10 50 11
85x55 2 10 51 5
control 10 28 18 2
2 7/15/90 7/16/90 1 44°44.0" 143°02.7° 81 85%55 1 10 35 4
85x55 2 10 35 2
control 10 24 13 3
3 7/16/90 7/18/90 2 44°44,0"  143°02.7° 81 85%55 1 10 19 2
85x55 2 10 21 2
control 10 22 26 3
4 7/18/90 7/22/90 4 44°432"  143°02.2° 73 85x55 1 10 15 2
85x55 2 10 S
control 10 11 17 1
5 7/22/90  7/23/90 1 44°43.9" 143°02.4° 70  85x55 1 10 14 2
85x55 2 10 15 4
control 10 22 25
6 7/26/91 7/29/91 3 44°47.4" 143°01.3" 93 85x55 1 10 6 10
85x55 2 10 7
control 10 23 22
7 7/29/91 8/1/91 3 44°47.4" 143°01.3’ 93 85x55 1 10 12 4
85x55 2 10 7
40
EIFemales Control 500
j oo+ 1IN
3 O Sublegal-size males EFemales
g 20 H T LR N I—. 400 O Sublegal-size males
< M Legal-size males 5 M Legal-size males
L T I e 2
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Fig.67 Rostral length frequency distributions of hair crabs
caught by control (non-vented), one 85x% 55-mm
vented and two 85x 55-mm vented pots. Stippled,
open and solid bars represent females, sublegal-sized
males and legal-sized males, respectively. Data have
been pooled with respect to the soak times.
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Fig.69 The means (circles) and standard deviations
(vertical bars) of the rostral length for hair crabs
caught by control (non-vented), one 85x 55-mm
vented and two 85x 55-mm vented pots.
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Table 40 Catch per unit effort(CPUE) by number of legal Table 41 Catch per unit effortdi CPUEO by number of

sized hair crabs caught by control pots and sublegal sized hair crabs caught by control
pots with different number of 85x 55-mm pots and pots with different number of 85x 55-
escape-vents. mm escape-vents.
Haul Number of escape-vent Haul Number of escape-vent
number control One Two number control One Two
1 4.5 5.0 5.1 1 4.6 1.1 0.5
2 2.8 3.5 3.5 2 2.0 0.4 0.2
3 2.4 1.9 2.1 3 1.6 0.2 0.2
4 2.2 1.5 0.5 4 2.9 0.2 0.0
5 1.1 1.4 1.5 5 1.8 0.2 0.4
6 2.2 0.6 0.7 6 2.5 1.0 0.0
7 2.3 1.2 0.7 7 2.2 0.4 0.0
Mean 2.50 2.16 2.01 Mean 2.51 0.50 0.19
SE 0.24 0.36 0.41 SE 0.24 0.09 0.05

Table 42 Rostral length frequencies for male hair crabs Table 43 Rostral length frequencies for male hair crabs

caught by the pots with different number of caught by the pots with different number of
85x% 55-mm escape-vents and control pots for 85% 55-mm escape-vents and control pots for
the 1-day soak. the O 2-day soak.
Rostral length Number of escape-vent Rostral length Number of escape-vent
(mm) control 1 2 (mm) control 1 2
50.5 0 0 0 50.5 0 0 0
52.5 0 0 0 52.5 0 0 0
54.5 0 0 0 54.5 1 0 0
56.5 0 0 0 56.5 1 0 0
58.5 3 0 0 58.5 0 0 0
60.5 2 0 0 60.5 0 0 0
62.5 5 0 0 62.5 2 0 0
64.5 3 0 0 64.5 1 0 0
66.5 1 0 0 66.5 1 0 0
68.5 5 1 0 68.5 3 0 0
70.5 10 0 0 70.5 11 0 0
72.5 8 1 0 72.5 8 1 0
74.5 16 0 4 74.5 20 0 0
76.5 11 3 1 76.5 21 3 1
785 A 12 6. I8 ] 4 L
----------- 805 15 T TTTTIa T 15 U805 10 17 8
82.5 11 23 20 82.5 14 7 5
84.5 13 21 20 84.5 6 11 11
86.5 12 12 16 86.5 11 7 6
88.5 13 9 9 88.5 8 3 4
90.5 8 5 5 90.5 3 3 2
92.5 5 9 7 92.5 3 0 1
94.5 2 1 7 94.5 3 0 1
96.5 3 2 1 96.5 1 4 0
98.5 1 3 1 98.5 0 0 1
100.5 0 0 0 100.5 0 0 1
102.5 1 0 0 102.5 0 0 0
Total 162 116 112 Total 145 70 42
Total <80 78 17 11 Total <80 86 18 2

Total =80 84 99 101 Total =80 59 52 40
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Table 44 Maximum likelihood fits of the logistic selection curve for the pots with one 85x 55-mm escape vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 05) was tested by the likelihood ratio test using the deviance and df.'s
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak =2-day soak
Equal split model  Estimated split model Equal split model  Estimated split model
a -43.2 (14.7) -40.9 -73.8 (26.7) -75.0
b 0.558 (0.195) 0.523 0.948 (0.349) 0.966
P 0.5 0.558 0.5 0.480
np " 2 3 2 3
Iso 77.4 (1.1) 78.3 77.8 (0.7) 77.7
SR 39 (1.4 4.2 2.3 (0.9) 2.3
H : model fit
Deviance 10.5 8.4 104 104
d.f. 7 6 6 5
p -value 0.162 0.213 0.108 0.065
Hyp=05
Deviance 2.2 0.2
d.f. 1 1
p- value 0.138 0.660

1) Number of parameters.
2) Dispersion parameter estimated by the ratio of model deviance to its d.f.

Table 45 Maximum likelihood fits of the logistic selection curve for the pots with two 85x 55-mm escape vents.
The model fit was assessed using the deviance and d.f's calculated using the length classes with the
expected catch of greater than 3 in both the experimental and control pots. The hypothesis of equal
relative fishing efficiency (p = 0.5) was tested by the likelihood ratio test using the deviance and d.f's
calculated using all length classes with a none-zero catch. Values in parentheses are standard errors.

1-day soak = 2-day soak
Equal split model  Estimated split model Equal split model  Estimated split model

a -48.3 (16.9) -44.5 -69.7 (46.0) -86.6
b 0.620 (0.223) 0.565 0.864 (0.583) 1.086
P 0.5 0.557 0.5 0.414
np" 2 3 2 3
Iso 77.8 (1.1) 78.7 80.7 (1.7) 79.7
SR 3.5 (1.3) 39 25 (1.7) 2.0

H : model fit
Deviance 12.7 9.7 8.7 7.0
df. 8 7 3 2
p-value 0.122 0.205 0.034 0.030

Hg S p= 0.5

Deviance 1.9 0.6
df. 1 1
p-value 0.165 0.428
c? 3.51

1) Number of parameters.
2) Dispersion parameter estimated by the ratio of model deviance to its d.f..
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One 85 X 55—-mm escape—vent, 1-day soak

Equal split model (p = 0.5)
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Fig.70 Plots of the proportion of the total catch for each length class taken by pots with one 85x 55-mm escape-vent

for the 1-day soak and [0 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of the

length classes with residuals [0 1.96 in absolute value.
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Two 85 X 55-mm escape-vent, 1-day soak

Equal split model (p = 0.5)
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Fig.71 Plots of the proportion of the total catch for each length class taken by pots with two 85x 55-mm escape-vents
for the 1-day soak and [0 2-day soak and the deviance residuals from fits. Open circles and solid lines indicate
the observed and estimated proportions, respectively. Values in square brackets are the percentage of the
length classes with residuals 0 1.96 in absolute value.
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Fig.72 Size-selectivity curves for hair crab pots with
different number (one and two) of escape-vents,
estimated by the SELECT method for the 1-day
soak and [J 2-day soak cases.
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Table 46 Fits of the four models to the 1-day soak data of Table 42,

Model AIC Rank

One escape-vent

Two escape-vents

lso SR Isp SR
(1) no constraints ~ 770.5 4 774 4.0 78.0 3.9
2)a=a, 768.5 3 77.4 3.9 78.1 4.0
(3)b,=b, 768.5 2 77.4 3.9 78.1 3.9
@4 a=a, b=b, 766.9 1 77.7 3.9 77.7 3.9

Table 47 Fits of the four models to the 0 2-day soak data of Table 43.

One escape-vent Two escape-vents

Model AIC Rank Ie SR ™ SR
(1) no constraints ~ 430.1 3 77.8 2.3 80.9 2.7
2)a=a, 428.1 1 77.9 2.4 80.8 25
3)b,=b, 428.2 2 77.9 24 80.8 24
4)a=a, b,;=b, 442.1 4 78.8 2.6 78.8 2.6
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Fig.73 Theoretical size-selectivity curves (solid lines) for each escape-vent size. Size-selectivity curves (dotted lines) for
each escape-vent size, obtained from the SELECT method are also shown for comparison.
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Fig.77 Relationship of BD, (open circles) and BD, (closed circles) to rostral length (/) for both male and female hair
crabs. BD, were measured on both right side (BD,;) and left side (BD,,) of the carapace. Definitions of carapace

dimensions are shown in Fig.38.
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