
January 1975 – December 2016

STATUS OF BIGEYE TUNA IN THE 
EASTERN PACIFIC OCEAN IN 2016

Update assessment

8th Meeting of the IATTC Scientific Advisory Meeting
La Jolla, California (USA), 8-12 May 2017



Outline

• Update stock assessment (base case model)
 Fishery data updates
 Model assumptions
 Results (model fits, recruitment, biomass and fishing mortality)
 Stock status (Kobe plots and management quantities)

• Sensitivity analysis
 Stock-recruitment relationship (steepness, h = 0.75)

• Summary conclusions
• Future directions



New or updated data
• Surface fisheries
 Catch, CPUE and size-frequency data updated to include new 

data for 2016 and revised data for earlier years

• Longline fisheries
 New or updated longline catch data: China (2015), Chinese 

Taipei (2013-2015), Japan (2013-2015), Korea (2015), US 
(2014-2015), French Polynesia (2015), Vanuatu (2015) and 
other nations (2014-2016)

 2016 longline catch data available from monthly reports: 
China, Chinese Taipei, Japan and Korea

 New or updated CPUE data available for Japan (2014-2016)
 New commercial size-frequency data for Japan (2013-2015)

Fishery data
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Model assumptions

• Base case: same model used in previous assessment
 No relationship between stock and recruitment (steepness h = 1)
 Growth curve from integrated analysis of otolith and tagging data
 Indices of abundance: CPUE for Central and Southern longline fisheries
 Selectivities: Asymptotic size-based selectivities for Central and 

Southern longline fisheries which catch larger bigeye
 Down-weighted size composition data for all fisheries (𝜆𝜆 = 0.05)

• Sensitivity analysis
 Stock-recruitment relationship (steepness h = 0.75)

Assumptions



Reminder: New SS output report
Results
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Recruitment
Results

(base case)

1982-1983 1998

2001-2006
1994-1998

2010, 2012

2009-2016

Quarterly

Annual



Summary biomass
Results

(base case)

Su
m

m
ar

y 
bi

om
as

s
1982-1983 1998

2004-2006

2010-2012

Re
la

tiv
e 

re
cr

ui
tm

en
t



Spawning Biomass Ratio (SBR)
Stock status
(base case)

Base case

h = 0.75



Fishing mortality (F)
Results

(base case)
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Fishery impact

OBJ

Results
(base case)



Target and Limit Kobe plot
Stock status
(base case)



Time varying indicators
Stock status
(base case)



Management quantities
Stock status
(base case)



Projected catches – Status quo (Fcur)
Projections 
(base case)
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Summary: key results
• Population decline observed since the early 1990s ceased around 

2005 following IATTC conservation resolutions
• The recent decline since 2010 may be related to series of below 

average recruitments coinciding with strong La Nina events (since 
2007)

• The recent improvement since 2012 is driven by a recent increase 
in the longline CPUE data

• At current fishing mortality levels, and average recruitment, SBR 
is predicted to remain above SBR at MSY 

Summary



Summary: key results (cont.)
• The recent levels of spawning 

biomass are estimated to be 
above the MSY level (Srecent > 
SMSY), not overfished

• The recent fishing mortality 
rates are estimated to be 
below the level corresponding 
to MSY (Frecent < FMSY), 
overfishing not taking place

• But the recent estimates are 
uncertain (low precision)

• Proposed limit reference 
points of 0.38 SMSY and 1.6 
FMSY have not been exceeded 

Summary



Summary: key results (cont.)
• However, these interpretations are highly 

sensitive about the following assumptions:
 Steepness of stock-recruitment relationship
 Average size of the oldest fish (L2)
 Natural mortality levels
 Weighting assigned to the size composition data

Summary



Future work
• Investigate increase in LL CPUE (JPN collaboration)
• Investigate sources of model misspecification 

responsible for the two-regime recruitment shift
• Improve estimates of natural mortality (M)
• Growth curve (more flexible curve)
• Weighting of the different data sets
• Fishery definitions
• Stock structure

 Improve spatial structure in current EPO model
 How to incorporate available tagging data
 Continuing collaboration with SPC on Pacific-wide assessment

Future



Questions?
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