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Resolution C-01-06

• The purse-seine fishery which takes bigeye tuna 
shall be closed if the Director determines, based 
on the best scientific and fishery data available, 
that the catch of bigeye tuna less than 60 
centimeters has reached the level achieved in 
1999, in which case he shall advise all Parties 
that the purse-seine fishery on floating objects 
shall close two weeks after such determination. 
However, in no event shall the fishery be closed 
before November 1, 2001.



The amount of bigeye tuna catch < 60cm was 
compared to indicators of stock status:

• 1) Catch < 60cm as a ratio of the total surface fleet 
catch

• 2) Catch < 60cm as a ratio of the total catch
• 3) Spawning biomass ratio
• 4) The scaling parameter to scale the fishing mortality 

in that year to the level that would produce MSY
• 5) Average weight in the catch
• 6) The fishery impact
• 7) Recruitment
• 8) Exploitation rate on fish < 60cm (ages 1-5 quarters)     
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Catch: Total
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Proportions
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Catch: <60cm and total
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Purse seine catch: <60cm and total
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Proportion <60cm
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Proportion purse seine catch <60cm
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SBR
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F multiplier

Year

C
at

ch
 <

 6
0c

m

1975 1980 1985 1990 1995 2000 2005

0
10

00
30

00
50

00

Year

Fs
ca

le

1975 1980 1985 1990 1995 2000

0
1

2
3

4
5



Average weight
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Recruitment

Year

C
at

ch
 <

 6
0c

m

1975 1980 1985 1990 1995 2000 2005

0
10

00
30

00
50

00

Year

R
el

at
iv

e 
R

ec
ru

itm
en

t

75 77 79 81 83 85 87 89 91 93 95 97 99 01 03 05

0

1

2

3

4



Fishing mortality <60cm
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Recruitment
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Yield per recruit analysis conducted 
under three scenarios:

1. No change in the relative age-specific 
fishing mortality; 

2. 50% reduction in F for ages 5 quarters 
and younger; and 

3. F = 0 for ages 5 quarters and younger.



Recruitment

Scenario Y/R < 
60 cm

Y/R all
sizes       

Percent
small     

Percent
increase    

1 0.7562 5.3363 14.2 0 %

2 0.4614                   6.6741                  6.9                      25 %

3 0.0000                   8.4546                  0.0                      58 %



YPR 1) current age-specific fishing morality and 2) age-
at-entry (age 11 quarters) maximizing YPR under 

current effort levels (Best-Mult).
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GRAPH

		0.25		4.758		4.889		5.009		5.113		5.197		5.252		5.27		5.251		5.193		5.052		4.856		4.61		4.321		4.036		3.727		3.402		3.067		2.821		2.579		2.343

		0.5		5.929		6.269		6.6		6.914		7.199		7.434		7.606		7.712		7.746		7.689		7.529		7.269		6.918		6.543		6.112		5.638		5.131		4.751		4.369		3.992

		0.75		5.833		6.342		6.854		7.357		7.833		8.25		8.59		8.843		9.001		9.089		9.038		8.85		8.533		8.154		7.69		7.155		6.563		6.109		5.645		5.182

		1		5.336		5.96		6.604		7.252		7.883		8.455		8.94		9.327		9.603		9.837		9.909		9.817		9.568		9.223		8.768		8.217		7.587		7.092		6.58		6.063

		1.25		4.76		5.455		6.189		6.943		7.692		8.387		8.992		9.491		9.868		10.231		10.417		10.423		10.251		9.955		9.526		8.983		8.339		7.823		7.283		6.731

		1.5		4.216		4.953		5.746		6.575		7.413		8.205		8.906		9.497		9.957		10.428		10.715		10.81		10.714		10.468		10.075		9.55		8.907		8.381		7.824		7.25

		1.75		3.738		4.497		5.327		6.208		7.114		7.982		8.761		9.427		9.954		10.515		10.887		11.061		11.034		10.838		10.482		9.981		9.346		8.817		8.25		7.661

		2		3.33		4.098		4.95		5.868		6.824		7.753		8.594		9.322		9.905		10.539		10.983		11.224		11.259		11.11		10.791		10.315		9.692		9.163		8.592		7.993

		2.25		2.986		3.754		4.617		5.56		6.555		7.532		8.426		9.204		9.833		10.528		11.032		11.331		11.42		11.314		11.029		10.579		9.971		9.445		8.871		8.266

		2.5		2.696		3.458		4.326		5.286		6.31		7.327		8.263		9.085		9.753		10.497		11.051		11.4		11.537		11.469		11.216		10.791		10.198		9.677		9.103		8.494

		2.75		2.451		3.204		4.072		5.043		6.09		7.14		8.112		8.97		9.67		10.455		11.053		11.443		11.623		11.589		11.366		10.964		10.386		9.87		9.298		8.686

		3		2.244		2.986		3.851		4.827		5.891		6.969		7.971		8.861		9.59		10.409		11.043		11.47		11.686		11.682		11.486		11.106		10.544		10.034		9.464		8.851

		3.25		2.067		2.798		3.656		4.636		5.713		6.814		7.843		8.76		9.514		10.362		11.027		11.485		11.733		11.757		11.585		11.226		10.678		10.174		9.606		8.994

		3.5		1.916		2.634		3.486		4.466		5.553		6.673		7.726		8.667		9.442		10.316		11.006		11.492		11.768		11.816		11.667		11.326		10.792		10.295		9.73		9.118

		3.75		1.786		2.491		3.335		4.314		5.408		6.545		7.618		8.582		9.376		10.271		10.984		11.494		11.794		11.864		11.735		11.412		10.891		10.4		9.838		9.227

		4		1.673		2.366		3.202		4.178		5.278		6.429		7.52		8.503		9.315		10.228		10.962		11.491		11.813		11.904		11.793		11.486		10.977		10.492		9.934		9.324

		4.25		1.575		2.256		3.083		4.055		5.159		6.324		7.43		8.431		9.259		10.188		10.939		11.487		11.828		11.936		11.842		11.55		11.053		10.573		10.019		9.41

		4.5		1.489		2.159		2.977		3.945		5.052		6.227		7.348		8.365		9.207		10.151		10.917		11.481		11.839		11.963		11.884		11.606		11.12		10.645		10.094		9.487

		4.75		1.414		2.073		2.882		3.845		4.953		6.138		7.272		8.304		9.16		10.116		10.896		11.474		11.847		11.986		11.92		11.656		11.179		10.71		10.162		9.556

		5		1.348		1.997		2.797		3.755		4.863		6.057		7.203		8.249		9.116		10.084		10.875		11.466		11.853		12.005		11.952		11.699		11.232		10.768		10.223		9.619

		5.25		1.289		1.928		2.72		3.673		4.781		5.982		7.138		8.197		9.076		10.054		10.856		11.458		11.858		12.021		11.98		11.738		11.28		10.82		10.279		9.677

		5.5		1.236		1.866		2.65		3.598		4.705		5.913		7.078		8.149		9.039		10.026		10.838		11.451		11.861		12.035		12.004		11.773		11.323		10.868		10.329		9.729

		5.75		1.189		1.811		2.587		3.529		4.635		5.849		7.023		8.105		9.006		10		10.822		11.443		11.863		12.047		12.026		11.804		11.362		10.911		10.375		9.777

		6		1.147		1.761		2.53		3.466		4.571		5.789		6.972		8.064		8.975		9.977		10.806		11.436		11.865		12.058		12.046		11.833		11.398		10.95		10.418		9.821

		6.25		1.11		1.716		2.477		3.408		4.511		5.734		6.924		8.026		8.946		9.955		10.791		11.429		11.866		12.067		12.064		11.858		11.43		10.987		10.457		9.861

		6.5		1.075		1.674		2.429		3.354		4.456		5.683		6.879		7.99		8.92		9.934		10.778		11.422		11.866		12.076		12.08		11.882		11.46		11.02		10.493		9.899

		6.75		1.044		1.637		2.385		3.305		4.404		5.635		6.838		7.957		8.895		9.916		10.765		11.416		11.866		12.083		12.094		11.904		11.488		11.051		10.526		9.934

		7		1.016		1.603		2.345		3.259		4.356		5.59		6.798		7.926		8.873		9.898		10.754		11.41		11.867		12.09		12.107		11.923		11.513		11.08		10.557		9.966

		7.25		0.991		1.571		2.307		3.217		4.311		5.549		6.762		7.897		8.852		9.882		10.743		11.404		11.867		12.096		12.12		11.942		11.537		11.106		10.586		9.997

		7.5		0.967		1.542		2.273		3.178		4.269		5.509		6.727		7.87		8.833		9.868		10.733		11.399		11.867		12.102		12.131		11.959		11.559		11.131		10.613		10.025

		7.75		0.946		1.516		2.241		3.142		4.23		5.473		6.695		7.845		8.815		9.854		10.724		11.395		11.867		12.107		12.141		11.975		11.579		11.154		10.638		10.052

		8		0.926		1.491		2.212		3.108		4.194		5.438		6.665		7.821		8.798		9.841		10.715		11.39		11.867		12.112		12.151		11.99		11.598		11.176		10.662		10.077

		8.25		0.908		1.469		2.185		3.076		4.159		5.406		6.636		7.798		8.783		9.829		10.708		11.386		11.866		12.117		12.16		12.004		11.616		11.197		10.684		10.1

		8.5		0.891		1.448		2.159		3.046		4.127		5.375		6.609		7.777		8.769		9.818		10.701		11.383		11.866		12.121		12.169		12.017		11.633		11.216		10.705		10.122

		8.75		0.875		1.428		2.136		3.019		4.097		5.346		6.583		7.757		8.756		9.808		10.694		11.38		11.867		12.125		12.177		12.029		11.649		11.234		10.725		10.143

		9		0.861		1.41		2.114		2.993		4.068		5.319		6.559		7.738		8.743		9.799		10.688		11.377		11.867		12.129		12.185		12.041		11.664		11.251		10.743		10.163

		9.25		0.848		1.394		2.093		2.969		4.041		5.294		6.536		7.72		8.732		9.79		10.682		11.374		11.867		12.133		12.192		12.052		11.678		11.267		10.761		10.182

		9.5		0.835		1.378		2.074		2.946		4.016		5.269		6.515		7.703		8.721		9.782		10.677		11.372		11.867		12.136		12.199		12.062		11.692		11.283		10.778		10.2

		9.75		0.824		1.363		2.056		2.924		3.992		5.246		6.494		7.687		8.711		9.775		10.673		11.37		11.867		12.14		12.205		12.072		11.704		11.297		10.794		10.217

		10		0.813		1.35		2.039		2.904		3.969		5.225		6.475		7.672		8.702		9.768		10.668		11.368		11.868		12.143		12.212		12.081		11.716		11.311		10.809		10.233

		10.25		0.803		1.337		2.023		2.885		3.948		5.204		6.456		7.657		8.694		9.762		10.664		11.367		11.868		12.147		12.218		12.091		11.728		11.324		10.823		10.248

		10.5		0.793		1.325		2.009		2.867		3.927		5.185		6.439		7.644		8.686		9.756		10.661		11.365		11.869		12.15		12.224		12.099		11.739		11.337		10.837		10.263

		10.75		0.784		1.314		1.995		2.851		3.908		5.166		6.422		7.631		8.678		9.751		10.658		11.364		11.869		12.153		12.229		12.108		11.75		11.349		10.85		10.277

		11		0.776		1.303		1.982		2.835		3.89		5.149		6.406		7.618		8.672		9.746		10.655		11.363		11.87		12.156		12.235		12.116		11.76		11.36		10.863		10.29

		11.25		0.768		1.293		1.969		2.82		3.873		5.132		6.391		7.607		8.665		9.741		10.652		11.363		11.871		12.159		12.24		12.123		11.769		11.372		10.875		10.303

		11.5		0.761		1.284		1.958		2.806		3.856		5.116		6.376		7.595		8.659		9.737		10.65		11.362		11.872		12.162		12.245		12.131		11.779		11.382		10.887		10.316

		11.75		0.754		1.275		1.947		2.792		3.841		5.101		6.363		7.585		8.654		9.733		10.648		11.362		11.873		12.165		12.25		12.138		11.788		11.392		10.898		10.328

		12		0.747		1.267		1.936		2.779		3.826		5.087		6.35		7.575		8.649		9.729		10.646		11.361		11.874		12.168		12.255		12.145		11.796		11.402		10.909		10.339

		12.25		0.741		1.259		1.926		2.767		3.812		5.073		6.337		7.565		8.644		9.726		10.644		11.361		11.875		12.171		12.26		12.151		11.804		11.412		10.919		10.35

		12.5		0.735		1.251		1.917		2.756		3.798		5.06		6.325		7.556		8.64		9.723		10.643		11.362		11.876		12.174		12.264		12.158		11.812		11.421		10.929		10.361
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FIGURE 2.  BIGEYE YIELD PER RECRUIT





YPR 1) current age-specific fishing morality and 2) F 
for 5 quarters and less = 0 (ENTER QR 6). 
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		6.75		1.044		1.637		2.385		3.305		4.404		5.635		6.838		7.957		8.895		9.916		10.765		11.416		11.866		12.083		12.094		11.904		11.488		11.051		10.526		9.934
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		8.75		0.875		1.428		2.136		3.019		4.097		5.346		6.583		7.757		8.756		9.808		10.694		11.38		11.867		12.125		12.177		12.029		11.649		11.234		10.725		10.143
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FIGURE 3.  BIGEYE YIELD PER RECRUIT




	Evaluation of a management measure restricting catch below 60cm ��Mark N. Maunder and Patrick Tomlinson
	Resolution C-01-06
	The amount of bigeye tuna catch < 60cm was compared to indicators of stock status:
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	Yield per recruit analysis conducted under three scenarios:
	Recruitment
	YPR 1) current age-specific fishing morality and 2) age-at-entry (age 11 quarters) maximizing YPR under current effort levels (Best-Mult). 
	YPR 1) current age-specific fishing morality and 2) F for 5 quarters and less = 0 (ENTER QR 6). 

