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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  

A high priority for effective management of large pelagic fishes is the capability to 
discriminate between the effects of exploitation and climate dynamics on the 
sustainability of tuna populations. Climate related changes are believed to strongly 
influence the pelagic habitats of tuna, and thus movement and migration patterns. High 
frequency ENSO recruitment response appears to play out into low frequency decadal 
variations of tuna population biomass. Large changes in Pacific tuna catch rates in the 
1950s-1960s were associated with natural climatic fluctuations. But not all tuna respond 
the same way to climate cycles, thus there should be demonstrable differences in 
survivorship during recruitment and responses to exploitation patterns. Empirical and 
analytical evidence are needed to explain the relative importance of environmental and 
fishing variability in structuring pelagic ecosystems. There is need to determine the 
mechanisms involved in observed variability across species, trophic connections, and 
oceanic regions. In this proposal, two spatial bio-physical models are proposed to be run 
for several tuna species concurrently with 6-8 long-term (up to 50 years) climate regime 
datasets. It is anticipated that the models will enable researchers to evaluate potential 
alternative system states due to physical and anthropogenic forcing and to help determine 
if the impacts of natural climate variability could be anticipated in such a way as to help 
establish a management regime that accommodates exploitation pressures and natural 
variability to build sustainable tuna fisheries. 
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2.  Progress during FY 2007: 

The planned activities for year 1 were:  
 the recruitment of a post-doctoral researcher (based in Noumea for the first 12 

months) to prepare physical fields and to run online/offline coupling with the 
biogeochemical model PISCES  

 An audit of project requirements in term of 2D/3D data visualization software  
 The recruitment of an engineer (based in IRD Sète, France) who will be in charge 

of the global fishing tuna database (supervisors: O. Maury /A.Fonteneau / 
G.Watters). 

 Continuous progress in SEAPODYM/APECOSM models code and 
parameterisation 

 Participation to meetings: CLIOTOP WG4 Synthesis and modelling and PFRP PI 
or Tuna Conference meetings. 

 
Though the financial year for this PFRP project started on July 1, 2006, the sub-contract 
agreement was officially signed in December. For administrative reason, it was not 
possible to start postdoc and engineer recruitment procedure before this date. The priority 
was to recruit the post-doc researcher. Dr Vincent Faure has been selected for this 
position. He was recruited and started his work in Noumea the 1st March 2007. Under the 
supervision of Dr C. Menkes and O. Aumont, he is in charge of preparing physical fields 
and to run online/offline coupling with the biogeochemical model PISCES. Recruitment 
of fishing database engineer has been postponed to September 2007. He/she will be 
recruited together with the computer engineer for code parallelisation. 
 
The chosen coupled physical-biogeochemical models for our study are embedded in the 
NEMO modelling framework (http://www.lodyc.jussieu.fr/opa/). NEMO allows several 
ocean related components of the earth system to work together or separately. We use two 
different configurations: 

• ORCA2: a coupled ocean / sea-ice configuration based on the ORCA tripolar 
grid at 2° horizontal resolution with climatological forcing. 
• ORCA05: the same as ORCA2 but based on grid at 0.5° horizontal resolution. 

 
ORCA2 horizontal grid is based on a 2 degrees Mercator mesh, (i.e. variation of meridian 
scale factor as cosinus of the latitude). In the northern hemisphere the mesh has two poles 
so that the ratio of anisotropy is nearly one everywhere. Besides, the ocean model 
includes 30 vertical levels, with 20 of these in the upper 500 meters. ORCA05 uses the 
same vertical grid, but grid spacing is 0.5°lon x 0.5°lat on the Mercator grid. The forcing 
fields, corresponding to the needed input fields, are basically the wind stress, heat and 
freshwater fluxes, and temperature/salinity data to initialize the domain configuration.  
 
For the project, several physical simulations have been performed (or are in progress), 
using two configurations of the physical model and two kind of forcing: NCEP-1 and 
ERA-40. The product called NECP-1 is a Reanalysis performed by NCEP/NCAR over 
the period 1948-2003 (http://dss.ucar.edu/pub/reanalysis/). ERA-40 is a Reanalysis 
performed by ECMWF over the period 1958-2001 (http://www.ecmwf.int/research/era/). 
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However, only the surface windstresses of ERA-40 was used. Thus the forcing fields 
between simulations with NCEP-1 and ERA-40 differ only in their specification of the 
surface windstresses. 
 
We realized interannual simulations with reanalysis data products NCEP-1 and ERA-40. 
The two model configurations are ORCA2 and ORCA05. As previous results showed 
that ERA-40 simulations were superior, we chose not to achieve the ORCA05 with 
NCEP-1 product. These 3 different ocean reanalyses will be coupled to the 
biogeochemical model PISCES and provided to R. Murtugudde (Univ. Maryland, for 
offline coupling to the biogeochemical model ESSIC). 
 
The parameterization of SEAPODYM for its application to Pacific skipjack and bigeye 
tunas has been achieved using optimization approach based on fishing catch and length 
frequency data. Overall fishing impact is estimated to be 3% and 40% for adult stocks of 
skipjack and bigeye respectively. Besides, SSAP (Skipjack Survey Assessment Program) 
tagging dataset was used for one-cohort version of SEAPODYM and proved applicability 
of the model to description of movement of tagged tunas. The latter makes it possible in 
the further research to incorporate tagging data besides catch and LF series into 
SEAPODYM for the purpose of more accurate estimation of tuna preferred habitat and 
movement parameters. 
 
A meeting was held in CLS, Toulouse on Jan 12, 2006 with participants involved in the 
«Climate and Tuna » project, in the French ANR-REMIGE project, and in the IRD-
SARDARA project to organise the PFRP project activities linked to the global tuna 
fishing database and the definition of needs for visualisation software. The development 
of the fishing database SARDARA was presented. This database is technically 
operational but now requires downloading the data in appropriate form. A definition of 
stratification of fishing data was discussed, i.e. sufficient for the models but also 
acceptable for entering in the public domain. Existing tools for visualisation and new 
developments are currently reviewed and synthetised in a report.  
 
OM, PL and GW participated to the CLIOTOP WG4 workshop in Shimizu, Japan, May 
2007 using external funding. 
 
 
3.  Plans for the next fiscal year  
 
1. The post-doc researcher will continue to prepare and analyze physical-

biogeochemical reanalyses in Noumea until Feb 2008. He will interpolate the 3D 
fields on a regular orthogonal grid.  

2. These reanalyses will be transmitted to CLS and IRD-Sète for starting simulations 
with SEAPODYM and APECOSM. Model outputs will be stored on a server and 
tests for accessing them through a web interface (OPeNDAP and Live Access Server) 
should be conducted. 
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3. Physical reanalyses will be prepared according to requirement for offline coupling 
with the biogeochemical model at ESSIC (Univ. Maryland) where the post-doc will 
move in March 2008 for 6 months. 

4. The fishing database engineer will be recruited (starting Sep 1) and will collaborate 
with existing project SARDARA (global tuna fishing database) 

5. The computer engineer will be recruited for APECOSM code parallelisation at IRD 
6. The parameterisation of SEAPODYM using optimisation will be achieved for 

yellowfin tuna in the Pacific Ocean.  
7. The parameterisation of APECOSM will be achieved for one species in the Indian 

Ocean. 
8. Using biogeophysical reanalyses provided (NCEP-ORCA2-PISCES; ERA40-

ORCA2-PISCES; ERA40-ORCA05-PISCES), SEAPODYM simulations for the three 
species with parameterisation achieved in the Pacific Ocean will be produced at 
global scale.  

9. PIs and collaborators will attend the CLIOTOP symposium in La Paz, Mexico in 
December 2007, The PI meeting in Hawaii in November 2007 and / or the tuna 
conference in Lake Arrowhead in May 2008. 

 
4.  List of papers published in refereed journals during FY 2007. 
 
5.  Other papers, technical reports, meeting presentations, etc. 
Calmettes B. and Lehodey P. (2007). Review on the requirements for an Interface for 

requests and analyses of multiple servers and databases for the PFRP project “Climate 
and Fishing Impacts on the Spatial Population Dynamics of Tunas”, Technical Report #1: 
26 pp. 

Faure V. (2007). Presentation of the coupled physical biogeochemical model and 
preparation of physical simulations. PFRP project “Climate and Fishing Impacts on the 
Spatial Population Dynamics of Tunas”, Technical Report #2: 21 pp. 

 
6.  Graduates (Names of students graduating with MS or PhD degrees during FY 2007.  

Provide titles of their thesis or dissertation):  None 
 
7.  Awards (List awards given to JIMAR employees or to the project itself during the 

period):  None 
 
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 
 FY05 FY06 FY07 FY05 FY06 FY07 FY05 FY06 FY07 
Peer-
reviewed 

         

Non-peer 
reviewed 
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10. Students and Post-docs: 
 
One post-doc researcher, Dr Vincent Faure is subgranted by CLS with 100% NOAA-
PFRP funding) 
 
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):        
 

(ii)  Number of employees/students that received 100% of their funding from an OAR 
laboratory and/or are located within that laboratory.        
 

(iii)  Number of employees/students that were hired by NOAA during the past year: 
      

 
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: 

 
Mean temperature anomaly over 1958-2001 from ORCA2-ERA40 simulation for the 
Nino boxes, showing interannual and multi-decadal variability. 
 
Nino4 = [160°E-150°W; 5°S - 5°N]; Nino3 = [150°W-90°W; 5°S-5°N]; Nino2 = [90°W-
80°W; 5°S-0°]; nino1 = [90°W-80°W; 10°S-5°S].  

 6



 
● Caption 2: 

 
 

 El Niño event Dec 1997 - Feb 1998 La Niña event Dec 1998 - Feb 1999 
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Biomass distribution (background colour) of bigeye tuna larvae, juveniles and adults 
predicted with SEAPODYM during El Niño event (top) in Dec 1997 - Jan 1998 and La 
Niña event (bottom) in Dec 1998 - Jan 1999. Surface and sub-surface observed catch 
(proportional to circles) are superimposed  
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