
JIMAR – PFRP ANNUAL REPORT FOR FY 2006 
 
P.I./Sponsor Name:     John Hampton and Pierre Kleiber      
 
Project Proposal Title:  Addition of multi-species capability, sex structure and other 
enhancements to the length-based, age structured modeling software MULTIFAN-CL. 
 
 
Funding Agency:  NOAA 
 
 
NOAA Goal (Check those that apply): 
 

 To protect, restore, and manage the use of coastal and ocean resources through 
ecosystem-base management 
 

 To understand climate variability and change to enhance society’s ability to plan 
and respond 
 

 To serve society’s needs for weather and water information 
 

 To support the nation’s commerce with information for safe, efficient, and 
environmentally sound transportation 

 
1.  Purpose of the Project (one paragraph) 

 
MULTIFAN-CL (Fournier et al. 19981) is a spatially-explicit, length-based, age-
structured model, which uses time-series of catch, effort, length-frequency and 
tagging data to obtain estimates of various population parameters, including: 
recruitment and biomass time-series, natural mortality rates, selectivity and 
catchability coefficients for defined fisheries, growth parameters and movement rates. 
The software is now routinely used for tuna stock assessments reported each year to 
the Standing Committee on Tuna and Billfish (SCTB). Several applications to Pacific 
pelagic fisheries have been reported in the scientific literature (Hampton and Fournier 
20012; Kleiber et al. 20033; www.multifan-cl.org). In collaboration with agencies 
involved with the scientific work of the Western and Central Pacific Fisheries 
Commission (WCPFC), this PFRP project provides support for further development 
of MULTIFAN-CL to enhance its assessments of tuna stocks in the western and 
central Pacific Ocean and elsewhere, and to extend its applicability to species having 

                                                 
1 Fournier, D.A., Hampton, J., and Sibert, J.R. 1998. MULTIFAN-CL: a length-based, age-structured 

model for fisheries stock assessment, with application to South Pacific albacore, Thunnus alalunga. 
Can. J. Fish. Aquat. Sci. 55: 2105−2116. 

2 Hampton, J., and Fournier, D. 2001. A spatially-disaggregated, length-based, age-structured population 
model of yellowfin tuna (Thunnus albacares) in the western and central Pacific Ocean. Mar. Freshw. 
Res. 52: 937−963. 

3  Kleiber, P., Hinton, M., and Uozumi, Y. 2003. Stock assessment of blue marlin (Makaira nigricans) in 
the Pacific using MULTIFAN-CL. Mar. Freshw. Res. 54: 349−360. 
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http://www.multifan-cl.org/


biological characteristics and data support different than tunas. The proposed software 
enhancements are: 
 

1. Incorporation of enhanced parallel processing capability 
2. Incorporation of a modified size-frequency likelihood function 
3. Addition of alternative parameterizations of fishery selectivity 
4. Formalization of a population projection procedure 
5. Addition of sex structure 
6. Addition of multi-species capability 

 
 

2. Progress during FY 2006 (One-two paragraphs, including a comparison of the 
actual accomplishments to the objectives established for the period, and the 
reasons for slippage if established objectives were not met): 

 
During FY 2006 work envisaged under this project on the first four items above was 
essentially completed.  The first objective, parallel processing, is being incorporated to 
improve the efficiency of the software to fill the demand for more intense computation as 
complicating factors are added, such as the last two items above.  Some parts of the 
model can now function as parallel processes, and more possibilities for parallelizing 
remain.  Items 2 and 3 implement alternative formulations of the model and have been 
undertaken with a view also to improved computational efficiency as well as stability of 
the fitting process.  The use of a cubic-spline formulation of fishery selectivity in 
particular has proved useful and is now used routinely in stock assessment analyses.  The 
fourth item has been undertaken in answer to demands from the WCPFC, which wishes 
to consider various management measures for dealing with evident overfishing in recent 
years of bigeye and yellowfin tuna.  Population abundance and catches by various fleets 
can now be projected into the future under various hypothetical management regimes so 
that the efficacy and possible side-effects can be evaluated. It is also possible to 
characterize the uncertainty in projected biomass and B/BMSY using a profile likelihood 
technique (see image 2, attached). These feature strongly in the yellowfin and bigeye tuna 
assessments for the 2nd meeting of the WCPFC Scientific Committee4.  
 
Regarding items 5 and 6, it has not proved feasible to complete this work within the 
resources provided for this project due to the unforeseen complexity of the software 
development required for these and several other items. However a companion project 
(Error! Not a valid bookmark self-reference. 
 
3.  Plans for the next fiscal year (one paragraph): 
 
                                                 
4  Hampton, J, A. Langley, and P. Kleiber. 2006a. Stock assessment of yellowfin tuna in the western and 

central Pacific Ocean, including an analysis of management options. SA WP-1, SC2, Manila, Philippines. 
http://www.wcpfc.org. 

 
Hampton, J, A. Langley, and P. Kleiber. 2006b. Stock assessment of bigeye tuna in the western and 
central Pacific Ocean, including an analysis of management options. SA WP-2, SC2, Manila, Philippines. 
http://www.wcpfc.org

 2

http://www.wcpfc.org/
http://www.wcpfc.org/


This PFRP project has now been completed, although work on several of the 
enhancements described above will continue through a companion project - .    
 
4.  List of papers published in refereed journals during FY 2006. 
 
None 
 
5.  Other papers, technical reports, meeting presentations, etc. 
 
See footnote 4.  
 
6.  Graduates (Names of students graduating with MS or PhD degrees during FY 2006.  

Provide titles of their thesis or dissertation): 
 
Error! Not a valid bookmark self-reference. 
 
7.  Awards (List awards given to JIMAR employees or to the project itself during the 

period):   
 
Error! Not a valid bookmark self-reference. 
 
8.  Publication Count (Total count of publications for the reporting period and previous 

periods categorized by NOAA lead author and Institute (or subgrantee) lead author 
and whether it was peer-reviewed or non peer-reviewed (not including presentations): 

 
 JI Lead Author NOAA Lead Author Other Lead Author 
 FY04 FY05 FY06 FY04 FY05 FY06 FY04 FY05 FY06 
Peer-
reviewed 

         

Non-peer 
reviewed 

         

 
 
9.  Students and Post-docs (Number of students and post-docs that were associated with 

NOAA funded research.  Please indicate if they received any NOAA funding.  For 
institutes that award subcontracts, please include information from your subgrantees): 

 
Error! Not a valid bookmark self-reference. 
 
10.  Personnel: 

(i)  Number of employees by job title and terminal degree that received more than 
50% support from NOAA, including visiting scientists (this information is not 
required from subgrantees):  None 
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(ii)  Number of employees/students that received 100% of their funding from an OAR 
laboratory and/or are located within that laboratory.  None 
 

(iii)  Number of employees/students that were hired by NOAA during the past year: 
None 

 
 
11.  Images and Captions.  (JIMAR will be including images in the annual report.  Please 

send two of your best high-resolution, color images (photo, graphic, schematic) as a 
JPEG of TIFF with a caption for each image.  Hardcopies of images can be dropped 
off at the JIMAR office if no electronic versions are available. 
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● Caption 1: Temporal trend in annual stock status, relative to BMSY (x-axis) and 
FMSY (y-axis) reference points, for the model period (1952–2005). The colour of the 
points is graduated from mauve (1952) to dark purple (2005) and the points are 
labelled at 5-year intervals. 
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● Caption 2: Profile likelihood for MSYfinalfinal BB ~ , i.e., the biomass ratio for the final 

year (5) of the projection (lower panel). The MSYcurrent BB ~ profile likelihood based on 
2001−2004 average F-at-age is shown on the same scale in the upper panel for 
comparison. The probability that MSYcurrent BB ~ < 1 is approximately 0.8%; the 
probability that MSYfinalfinal BB ~ < 1 is approximately 86.5%. 
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