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The hair crab fishery in Funka Bay, Hokkaido, has adopted a total allowable
catch system. In order to examine management policy, a length-based population
analysis (LPA) including yield per recruit (YPR") was conducted on the hair crab in
Funka Bay. LPA is effective for assessing fish stocks with uncertain aging
characteristics. YPR" was developed for this study, as a method of calculating the
Y PR using parameters for each length class, which are estimated by LPA, instead of
parameters for each age. The LPA model followed the population dynamics of this
stock. Estimated abundance remained comparatively stable, but showed no
recovery trend. As a result of YPR', the fishing mortality coefficient, which is
used for calculating total allowable catch, was 60% of Fg 1, a sufficiently safe value.
Consequently, we concluded that fisheries management should continue to be based

on the existing reference points.
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Fishing area for hair crab in Funka Bay, Hokkaido.

Annual changes in hair crab catches in Funka Bay.
Catch-at-length of hair crab in Funka Bay.

Relationship between the premolt carapace length and the carapace
length increments per molt, from Sasaki and Kuwahara®). Theline
shows an approximate curve.

Comparison of the stock number estimated by LPA and the stock
number calculated from observed CPUE and the fishing efficiency
for each carapace length class.

Estimated number of recruits of hair crab in Funka Bay. The
vertical bars indicate 95% confidence intervals.

Estimated stock numbers for each length class and biomass of male
hair crab over 80 mm CL.

Selectivity of hair crab in Funka Bay calculated from fishing
efficiency.
Isopleth diagram of the length-based YPR for hair crab in Funka
Bay. A solid circle represents the fishing mortality coefficient
(F=0.58) and the carapace length at first capture (80 mm) in the
2003 fishery.

Length-based YPR and Fy.; of 80-mm CL hair crab at first capture.
Fcur represents the fishing mortality coefficient (F=0.58) in the
2003 fishery.

Comparison of biomass estimated using various natural mortality
coefficients.

Comparison of length-based YPR and Fy.; calculated by
sensitivity analysis of the natural mortality coefficient for 80-mm
CL at first capture. Vertical bars indicate Fo.; in each natural

mortality coefficient.



45" N

43" N

Aomori

140°E

"\ Branch

[buri

Funka Bay

Dzhirma
Branch .
Pacific Ocean

142°E 144" E




Catch (t)

500 -
400 -
300
200 -
100 -

0
1985

1990

1995
Year

2000



= = )
o o1 o
o o o
] ] ]

o1
o
1

Catch in number (x 10°

o

1996 1997 1998 1999 2000 2001 2002
Year

Length
class (mm)

M110-115
B 105-110
E100-105
0 95-100
90-95
85-90

80-85




Increment of carapace
length per molt (mm)

=
N
]

A L=-0.0014L% + 0.1887L + 1.8427

20 40 60 80 100
Carapace length (mm)



Stock number (x103)

250 A
200 -
150 -
100 ~
50 -

——— Estimated
m Observed

250 A
200 -

250 A
200 -
150 -
100 ~
50 -

150 -
100 ~
50 -

1997

2000

250 A
200 -
150 -
100 ~
50 -

250 A
200 -
150 -
100 -
50 -

2001

1999 250 -
200 -
150 -

100 -

G8-08
06-G8
G6-06
00T-G6
GOT-00T
0TT-S0T
GTT-0TT

2002

G8-08
06-G8

00T-G6
GOT-00T
0TT-S0T

STT-0TT

Carapace length class (mm)



| | | |
o o o o
o o o o
<t ™M (@\ —
(0T x) SHNJ23J JO JBqUINN

1997 1998 1999 2000 2001 2002

Year



Stock number

(x 10°

800 1
700 A
600
500
400 -
300 -
200 -
100 A

1997
1998

1999
2000
2001

Year

2002

Length
class (mm)

B 110-115
I 105-110
I 100-105
95-100
[—190-95
[—185-90
[——180-85
—&— Biomass




Selectivity

1.0 1
0.8 -
0.6 -
0.4 -
0.2 -

0.0

80- 85- 90- 95- 100- 105- 110-

85

90 95 100 105 110 115
Carapace length class (mm)



Carapace length (mm) at first capture

110

105

100

(o)
o1l
|

(o]
o
|

0o
o1
|

80 |

0.0 0.

| | | | | | | |
2 0.40.6081.01.21.41.61.8 2.0

Fishing mortality coefficient



YPR (g)

00 02 04 06 08 10 12 14 16 18 20

Fishing mortality coefficient



Biomass (t)

_ o o o)
300 . o
200 - Y, B -
o023
1004 |T® 04
—e—0.465
- 0- 05
O 1 1 1 1 |
1997 1998 1999 2000 2001 2002

Year



00 02 04 06 08 10 12 14 16 18 20

Fishing mortality coefficient



Table 1. The expected proportion of crabs molting between sequential length classes as
described by a gamma distribution

Carapace length Carapace length class in year /+1 (mm)
class in year / (mm) 80-85 85-90 90-95 95-100 100-105 105-110 110-115

80-85 0.024 0.476 0.383 0.100 0.016 0.002 0
85-90 0 0.028 0.497 0.368 0.091 0.014 0.002
90-95 0 0 0.035 0.524 0.348 0.080 0.013
95-100 0 0 0 0.046 0.554 0.322 0.078

100-105 0 0 0 0 0.063 0.586 0.351

105-110 0 0 0 0 0 0.089 0911

110-115 0 0 0 0 0 0 1.000




Table 2. Parameters estimated by length-based population

analysis
Symbol Value
q 1.043x 107°
q> 1.043x 107°
qs 0.981x 107
q4 1.321x 107°
qs 1.125x% 107°
qs 0.919x 107
q; 0.418x 107
B 1676
a 0.765
b 0.109
a, 85.027
B, 0.229

q « is fishing efficiency in each length class.

[ is parameter in gamma distribution to estimate the expected
proportion of crabs molting between sequential length classes.™
a and b are parameters to estimate the molting probability.lg)
a, and p, are parameters in gamma distribution to estimate
the proportion of recruits entering each size classes.™

)
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