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APPENDICES 

A. List of attendees 

The 9th Stock Assessments Review Meeting was held in La Jolla, California, USA, on 12-16 May 2008.  
The attendees are listed in Appendix A. 

1. Welcome, introductions, meeting arrangements 

The meeting was called to order on 12 May 2008, by the Chairman, Dr. Guillermo Compeán, Director of 
the IATTC, who thanked the attendees for coming to the meeting, and then asked them to introduce 
themselves. Drs. Robert Olson and Dale Squires were appointed rapporteurs.  The Stock Assessment 
Review Meeting is not a formal subsidiary meeting of the IATTC, but rather an informal working group 
convened by the Director; it is intended to provide an external peer review of the IATTC staff’s stock 
assessments, to give the scientists of member countries and cooperating non-parties of the IATTC (CPCs) 
a view of these assessments, to review the advice and recommendations from the staff, and to provide an 
opportunity to prepare for the formal consideration of the status of the stocks at the upcoming annual 
meeting in June.   

2. Consideration of agenda 

Dr. Compeán reviewed the provisional agenda and the documents that pertain to each agenda item.  It was 
decided to omit two items, one on the stock structure of striped marlin, and another to discuss the draft of 
Fishery Status Report 6, Tunas and Billfishes in the Eastern Pacific Ocean in 2007.  With these changes, 
the agenda was approved. 

3. Report of the workshop on using tagging data for fisheries stock assessment 

Dr. Mark Maunder presented a summary of the IATTC Workshop on Using Tagging Data for Fisheries 
Stock Assessment and Management, held in La Jolla on 16-19 October, 2007, preceded by a workshop on 
Stock Synthesis II on 15 October1. The topics covered at the workshop included traditional analyses, 
integrating tagging data into population dynamics models, auxiliary information, advection-diffusion 
models, archival tag data, mark-recapture analysis, growth, behavior, diagnostics, and designing tagging 
experiments. Some important aspects of tagging studies and analyzing tagging data that were discussed 
included: as much effort should be applied to recoveries as to releases, collection of auxiliary information 
is as important as releases and recoveries (e.g. reporting rates, tag loss, tag mortality), computational 
limitations are often encountered in the application of modern integrated tagging models, appropriate 
diagnostics are needed for fisheries tagging applications, more attention is needed in the design of tagging 
programs, and new tagging methods such as archival tags have great potential, but methods need to be 
developed to make use of this information in stock assessments. 

4. The fishery in 2007   

Mr. Ed Everett reviewed the information on the fishery for tunas in the eastern Pacific Ocean (EPO) in 
2007.  He discussed EPO tuna catch statistics, total catches by species and by flag, purse-seine catch 

                                                 
1 See report at http://www.iattc.org/PDFFiles2/Tagging-WS-Oct-2007-Report-ENG.pdf 
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distributions for yellowfin, skipjack, and bigeye, and size compositions of the three species.  The catches 
of yellowfin, skipjack, bigeye, and Pacific bluefin tuna by purse seine, pole-and-line, and recreational 
gear in 2006 were about 446,000 metric tons (t), which was about 38% less than in the record catch year 
of 2003, and about 23% less than the 15-year average of catches of 578,000 t.   

Ecuadorian, Mexican, Panamanian, and Venezuelan flag vessels caught about 79% of the yellowfin, 
skipjack, and bigeye in the EPO during 2007.  Mexican, Panamanian, and Venezuelan vessels caught 
about 70% of the yellowfin; Ecuadorian vessels accounted for about 44% of the total catches of skipjack.  
The catches of yellowfin associated with dolphins were significantly lower in the Northern areas off 
Mexico and Central America in both the inshore and offshore areas.  The yellowfin catches off South 
American were also lower in 2007 compared to the average during 1997-2006.  The catches of yellowfin 
in 2007 were 244,000 t lower than the record catch in 2002, and were 123,000 t (42%) lower than the 10-
year average.  The skipjack catches were slightly higher in the inshore areas off Mexico and in the inshore 
areas off South America, compared to the 1997-2006 average of catches.  The total skipjack catches in 
2007 were 87,000 t (29%) lower than the record catch in 2006, and slightly higher (1%) than the 10-year 
average of catches. The 2007 catch distributions of bigeye showed a reduction of catch in both the coastal 
and offshore areas.  Catches of bigeye in 2007 were about 34,000 t lower than the record catch in 2000, 
and about 6% lower than the 1997-2006 average.  The FAD fishery continued its expansion westward in 
the equatorial region. 

Length-frequency and species composition sampling areas were shown, and areas defined for stock 
assessments were described.  Of the 805 wells sampled for length frequencies and species composition in 
2007, 569 contained yellowfin, 602 contained skipjack, and 219 contained bigeye.  In 2007 the average 
size of yellowfin from all sets and areas combined was greater than in 2006, but was considerably lower 
than during the 2002-2005 period.  The average weights of skipjack in 2007 were the same as in 2006, but 
less than the average weights for the 2002-2005 period.  The average weights of bigeye in 2007 were 
slightly greater than in 2006, but were lower than the average weights observed in 2002-2005. 

During 2007, Pacific bluefin tuna were caught from May through August from about 26°N to 32°N.  
Catches were about 4,000 t in 2007, about 6,000 t less than catches recorded in 2006. 

The participants requested clarification about whether the catch reductions were due to reductions in 
effort, or changes in targeting different set types.  There was not less fishing effort overall in 2007, but the 
fleets of some countries moved some effort from dolphin sets to fishing on floating objects and 
unassociated schools.  Mr. Everett was not prepared to comment on capacity changes of the various fleets.   

Mr. Everett mentioned that a new sampling system has been employed as of 2000, and this is detailed in 
the IATTC Annual Report for that year. 

One participant asked whether the decrease in average size of bigeye during 2006 and 2007 was due to an 
increase in fishing on floating objects or an increase in recruitment.  Mr. Everett explained that, during 
those years, the majority of length-frequency samples came from floating-object sets due to an increase in 
number of boats fishing on FADs. 

It was noted that most of the Pacific bluefin caught in the EPO are delivered to grow-out pens, and the 
data for those catches are generally not available.  Data on the size composition of bluefin delivered to the 
pens are also lacking.  Length-frequency samples for 2007 were low also because the sport catch 
decreased.  One participant noted that the Instituto Nacional de Acuacultura y Pesca (INAP) of Mexico 
has estimated the average size of bluefin delivered to the Mexican grow-out farms as 80-90 cm.  INAP 
and CONAPESCA are preparing a management plan, which will be published soon and will require the 
operators of grow-out farms to provide statistics. These data will then be provided to the Commission.   

5. Report on the 76th and 77th IATTC meetings on management  

No presentation was prepared for this agenda item.  Dr. Compeán referred to Document SARM-9-05 for 
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details.  

a.  Method for evaluating conservation proposals for yellowfin and bigeye tuna 

Dr. Rick Deriso presented the methods and results used for the staff’s conservation proposal (Document 
IATTC-77-04). The proposal is comprised to two components: a closure of the EPO purse-seine fishery 
for 12 weeks and a closure of the offshore area west of the Galapagos Islands between 94° and 110°W 
and from 3°N to 5°S during another portion of the year.  

Dates of the purse-seine closures are: 

1. Entire EPO from 0000 hours on 20 June to 2400 hours on 11 September (12 weeks); 

2. Offshore area from 0000 hours on 12 September to 2400 hours on 31 December.  This is a region 
that was originally proposed by the delegations from Ecuador and Spain in a conservation proposal 
for the June 2007 IATTC meeting. 

For the longline fishery: 

China, Japan, Korea, and Chinese Taipei shall take the measures necessary to ensure that their total 
annual longline catches of bigeye tuna in the EPO during 2008, 2009, and 2010 do not exceed the 
following levels: 

a. China: 2,190 t; Japan: 28,283 t; Korea: 10,438 t; Chinese Taipei: 6,601 t; 

b. Other CPCs shall take the measures necessary to ensure that their total annual longline catches 
of bigeye tuna in the EPO during 2008, 2009, and 2010 do not exceed the greater of 83% of 
2001 catches or 500 t. 

Results show that the purse-seine conservation targets of 20% and 30% for yellowfin and bigeye tunas, 
respectively, would be achieved by the proposal. 

Participants requested more details from Dr. Deriso about the proposed offshore closure area.  It was 
commented that the area, also known by some participants as El Corralito, has a large concentration of 
bigeye juveniles and adults, but the fish move and a static area is not biologically sound.  Dr. Deriso 
acknowledged that the proposal would have been less effective in some years because of differences in 
spatial distribution of bigeye.   

The proposal was considered by some as one of the most viable options for bigeye conservation, justified 
by a long time series of data.  It was suggested that this proposal be discussed further after the stock 
assessments are presented.   

One participant made the argument that, rather than compare fleet capacity to that of previous years, it be 
compared to the ideal fleet level.  Dr. Deriso estimates that the optimum fleet capacity for bigeye in the 
EPO is 70% of the current capacity. 

6. Yellowfin and bigeye tunas 

a.  Stock assessment of yellowfin 

Dr. Maunder presented the stock assessment of yellowfin tuna in the EPO. An age-structured, catch-at-
length analysis (A-SCALA) was used in the assessment, which is based on the assumption that there is a 
single stock of yellowfin in the EPO.  The assessment for 2008 differs from that of 2007 in the following 
ways: the catch and length-frequency data for the surface fisheries have been updated to include new data 
for 2007 (except the first quarter) and revised data for 2000-2006 and the first quarter of 2007; new or 
updated longline catch data are available for Chinese Taipei (2004-2006) and Japan (2003-2006).  The 
analysis indicated that the yellowfin population has experienced two, or possibly three, different 
productivity regimes (1975-1982, 1983-2001, and 2002-2006) corresponding to low, high, and 
intermediate levels of recruitment. The productivity regimes correspond to regimes in biomass, higher-

http://www.iattc.org/PDFFiles2/IATTC-77-04-Conservation-proposalREV.pdf
http://www.iattc.org/PDFFiles2/IATTC-77-04-Conservation-proposalREV.pdf
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productivity regimes producing greater biomasses. The analysis indicates that strong cohorts entered the 
fishery during 1998-2001, and that these cohorts increased the biomass during 1999-2001.  However, 
these cohorts have now moved through the population, so the biomass decreased during 2002-2007. The 
biomass in 2005-2008 was at levels similar to those prior to 1985. In general, the floating-object, 
unassociated, and pole-and-line fisheries capture younger, smaller yellowfin than do the dolphin-
associated and longline fisheries. The longline fisheries and the dolphin-associated fishery in the southern 
region capture older, larger yellowfin than do the northern and coastal dolphin-associated fisheries. 
Significant levels of fishing mortality have been estimated for the yellowfin fishery in the EPO.  These 
levels are highest for middle-aged yellowfin. Most of the yellowfin catch is taken in sets associated with 
dolphins, and accordingly, this method has the greatest impact on the yellowfin population, although it 
has almost the least impact per ton of catch of all fishing methods. Historically, the spawning biomass 
ratio (ratio of the spawning biomass to that of the unfished population, SBR) of yellowfin in the EPO was 
below the level corresponding to the maximum sustainable yield (MSY) during the lower productivity 
regime of 1975-1983, but above that level for most of the following years, except for the recent period 
(2003-2007). The increase in the SBR in 1984 is attributed to the regime change, and the recent decrease 
may be a reversion to an intermediate productivity regime.  The two different productivity regimes may 
support two different MSY levels and associated SBR levels. The SBR at the start of 2008 is estimated to 
be above the level corresponding to the MSY. The effort levels are estimated to be less than those that 
would support the MSY (based on the current distribution of effort among the different fisheries), but 
recent catches are substantially below the MSY. If a stock-recruitment relationship is assumed, the 
outlook is more pessimistic, and current biomass is estimated to be below the level corresponding to the 
MSY. Under current levels of fishing mortality, it is predicted that the biomass will increase and then 
decrease, but remain above the current level, and that the SBR will follow a similar trend, remaining 
above the level corresponding to the MSY.  A comparison of the biomass and SBR predicted with and 
without the restrictions from Resolutions C-04-09 and C-06-02 suggests that, without the restrictions, 
they would be at lower levels than at present, and would decline to about the level corresponding to the 
MSY. 

Participants expressed concern that, although the current estimates for yellowfin lie in the management 
target zone (green area in Figure 5. 1 of Document SARM-9-06a), the low CPUE on fish associated with 
dolphins and other factors give cause to doubt an optimistic assessment.  Dr. Maunder pointed out that the 
declining number of sets on dolphins and the increasing number of sets on schools associated with 
floating objects and on unassociated schools can make the stock appear better off than it might be, due to 
fishing on smaller fish.  Changes in size composition are important.  One participant noted that the end 
points frequently appear to be biased upwards because, in the assessments for the following years, the 
points for the previous year are often lower previously, when they were current.  A retrospective analysis 
of this phenomenon was recommended.   

There was discussion of the effects of oceanographic conditions on the tuna stocks.  It was pointed out 
that the three productivity regimes could be partially associated with the Pacific Ocean interdecadal 
period as well as El Niño and La Niña oceanographic events. It was suggested that oceanographic 
conditions should be taken into account when modeling tuna time series.  The Commission staff takes 
into account the physical environment in its assessments, but predictions are not possible.  Another 
participant expressed caution that changes in fleet dynamics can be influential beyond changes in 
oceanographic conditions, and biomass estimates are not independent of the fisheries data.   

There was considerable discussion of the fact that the fishery in the EPO has undergone a small expansion 
west of 150ºW to about 160ºW in 2006 and 2007.  Most of the catches in this region have been skipjack.  
The IATTC’s mandate extends to 150ºW. 

b. Stock assessment of bigeye 

Dr. Alexander Aires-da-Silva presented the current stock assessment of bigeye tuna in the EPO. As in the 

http://www.iattc.org/PDFFiles2/SARM-9-06a-YFT-assessment-2007.pdf
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last assessment, this assessment was conducted using Stock Synthesis II  (SS2). The assessment is based 
on the assumption that there is a single stock of bigeye in the EPO, and that there is no exchange of fish 
between the EPO and the western and central Pacific Ocean.   

Catch, catch per unit of effort, and length-frequency data for the surface fisheries have been updated to 
include new data for 2007 and revised data for 2003-2006. 

There have been important changes in the amount of fishing mortality caused by the fisheries that catch 
bigeye tuna in the EPO.  On average, the fishing mortality on bigeye less than about 15 quarters old has 
increased substantially since 1993, and that on fish more than about 15 quarters old has increased slightly 
since then.  The increase in fishing mortality on the younger fish was caused by the expansion of the 
fisheries that catch bigeye in association with floating objects.   

There are several important features in the estimated time series of bigeye recruitment. First, estimates of 
recruitment before 1993 are very uncertain, as the floating-object fisheries were not catching significant 
amounts of small bigeye.  There was a period of above-average recruitment in 1995-1998, followed by a 
period of below-average recruitment in 1999-2000. The recruitments were above average since 2000 and 
were particulaly large in 2005 and 2006. The most recent recruitment is very uncertain, due to the fact 
that recently-recruited bigeye are represented in only a few length-frequency samples. The extended 
period of relatively large recruitments in 1994-1998 coincided with the expansion of the fisheries that 
catch bigeye in association with floating objects. 

The biomass of 3+-quarter-old bigeye increased during 1983-1984, and reached its peak level of about 
626 thousand t in 1986, after which it decreased to an historic low of about 270 thousand t at the 
beginning of 2007.  Spawning biomass has generally followed a trend similar to that for the biomass of 
3+-quarter-olds, but lagged by 1-2 years. 

At the beginning of January 2008, the spawning biomass of bigeye tuna in the EPO was near the historic 
low level.  At that time the SBR was about 0.17, about 10% less than the level corresponding to the MSY.  

Recent catches are estimated to have been about the MSY level.  If fishing mortality is proportional to 
fishing effort, and the current patterns of age-specific selectivity are maintained, the level of fishing effort 
corresponding to the MSY is about 82% of the current (2005-2007) level of effort. The MSY of bigeye in 
the EPO could be maximized if the age-specific selectivity pattern were similar to that for the longline 
fishery because it catches larger individuals that are close to the critical weight. Before the expansion of 
the floating-object fishery that began in 1993, the MSY was greater than the current MSY and the fishing 
mortality was less than FMSY. 

Recent spikes in recruitment are predicted to result in increased levels of SBR and longline catches for the 
next few years. However, high levels of fishing mortality are expected to subsequently reduce SBR. 
Under current effort levels, the population is unlikely to remain at levels that support MSY unless fishing 
mortality levels are greatly reduced or recruitment is above average for several consecutive years. 

All four model scenarios considered suggest that, at the beginning of 2008, the spawning biomass was 
below SMSY.  MSY and the Fmultiplier are sensitive to how the assessment model is parameterized, the data 
that are included in the assessment, and the periods assumed to represent average fishing mortality, but 
under all scenarios considered, fishing mortality is well above FMSY. 

Following Dr. Aires-da-Silva’s presentation, there was discussion about the selectivity pattern assumed 
for bigeye in SS2.  Selectivity issues peculiar to yellowfin are not an issue for bigeye.  A simple 
assumption of double normal selectivity for bigeye work well in SS2, and the staff felt it was not 
necessary to repeat the assessments using A-SCALA, the previous model.  Some participants requested 
that the staff continue making comparisons of assessment results using A-SCALA and SS2, as was done 
last year.  Previous analyses showed that A-SCALA and SS2 gave similar results. 

Further recommendations were made to include historical data back to the 1950s in the assessments, 



SARM 9 Report – May 2008 7

because large longline catches were taken, there are good data, and at the beginning the fishery was 
exploiting a virgin stock.  However, it was pointed out that the surface fishery was not fully developed at 
that time, and the Japanese longline fishery did not use deep longlines to target bigeye until after the 
1960s.  A request was also made to include the absolute estimates of spawning biomass and total biomass, 
in addition to the ratios.   

A cautionary comment was made, similar to a comment made about the yellowfin assessment, that 
although we are “within striking distance” with respect to MSY, it is important to remember that the 
MSY itself is dependent on the current mixture of effort by gear types, and the calculated MSY is sub-
optimal in terms of what could be obtained from a mixture of gear types that increased longline effort and 
decreased purse-seine effort. It was recommended that the Commission staff consider optimality. 

It was pointed out that the physical environment, particularly the depth of the thermocline and oxycline, 
should affect the availability of bigeye to capture with surface gear.  The depths of the thermocline and 
oxycline are related to decadal-scale environmental regimes. One participant encouraged the Commission 
staff to undertake retrospective analysis of environmental influences on bigeye catches. 

In response to a question about whether the staff incorporated changing selectivity patterns in the 
assessment projection, it was pointed out that only average conditions for the most recent period were 
used.   

c.  Effect of Resolution C-04-09 

Dr. Maunder presented an evaluation of the 2004 Resolution on the conservation of tuna in the eastern 
Pacific Ocean (Resolution C-04-09) with respect to yellowfin and bigeye tuna. The resolution included a 
6-week closure during the third or fourth quarter of the year for purse-seine fisheries, and limited longline 
catches to 2001 levels. In 2004 there was a reduction of effort in the floating-object fisheries, particularly 
in the third quarter. However, in 2005, 2006, and 2007 the floating-object effort was greater than in 2003. 
Effort in the unassociated fisheries was reduced in the fourth quarter of 2004, but this was more than 
offset by increased effort in the second and third quarters. In 2005, 2006, and 2007, the unassociated 
fishing effort was greater than in 2003. Effort in the dolphin-associated fisheries fell in the fourth quarter 
of 2004, but increases in the first through third quarters resulted in an overall increase in days fished in 
2004. Dolphin-associated effort in 2005, 2006, and 2007 was lower than in 2003. The capacity of the 
purse-seine fleet, in cubic meters of well volume, increased steadily during 2003-2007. This growth in 
capacity, together with the operational adjustments to the closures made by the fleet, is constraining the 
effect of the management measures. A comparison of changes in effort over time, by purse-seine set type, 
indicates that the majority of this increase in capacity is directed at tuna associated with floating objects 
or unassociated schools. The nominal longline effort and catch of bigeye have decreased substantially 
since 2002. The stock assessment model was used to project the population forward 9 years, starting in 
2004, assuming that the conservation measures were not implemented. The biomass of yellowfin and 
bigeye tuna would have decline more if the resolution had not been adopted.  

7. Assessment of skipjack tuna 

Dr. Maunder presented the indicators of stock assessment for skipjack tuna in the EPO. Skipjack tuna is a 
notoriously difficult species to assess.  Due to its high and variable productivity, it is difficult to detect the 
effect of fishing on the population with standard fisheries data and stock assessment methods. Since the 
stock assessments and reference points for skipjack in the EPO are so uncertain, developing alternative 
methods to assess and manage the species that are robust to these uncertainties would be beneficial.  
Maunder and Deriso (2007) investigated some simple indicators of stock status based on relative 
quantities. Rather than using reference points based on MSY, they compared current values of indicators 
to the distribution of indicators observed historically.  They also developed a simple stock assessment 
model to generate indicators for biomass, recruitment, and exploitation rate. We update their results to 
include data for 2007. To evaluate the current values of the indicators in comparison to historical values, 
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we use reference levels based on the 5th and 95th percentiles, as the distributions of the indicators are 
somewhat asymmetric. The purse-seine catch has been increasing since 1985, and is currently above the 
upper reference level. Except for a large peak in 1999, the floating-object CPUE has generally fluctuated 
around an average level since 1990. The unassociated CPUE has been higher than average since about 
2003. The standardized effort indicator of exploitation rate has been increasing since about 1991, and in 
2007 is on the upper reference level.  The average weight of skipjack has been declining since 2000, and 
the 2007 average weight is approaching the lower reference level.  The biomass, recruitment, and 
exploitation rate have been increasing over the past 20 years. The main concern with the skipjack tuna 
stock is the constantly increasing exploitation rate.  However, the data- and model-based indicators have 
yet to detect any adverse consequence of this increase.  The average weight is near its lower reference 
level, which can be a consequence of overexploitation, but it can also be caused by recent recruitments 
being stronger than past recruitments.   

There was discussion of how fishing effort of the purse-seine fleet is allocated to different tuna species, 
when one species is the target and another is a bycatch.  Dr. Deriso explained that a regression model is 
used to allocate effort to gear types, but not species.  If the biological information indicates the species do 
not mix randomly, then information on the spatial structure will improve the assessments.  It was also 
pointed that methods of standardization was the subject of a previous IATTC workshop.  To improve 
effort allocation estimates, the IATTC staff has recommended marking FADs so they can be identified by 
fishermen and observers.  This would allow the staff to build a model of FAD dynamics to derive a 
standardized index.  A model needs three components: 1) FAD dynamics, 2) fish dynamics, and 3) fleet 
dynamics.   

8. Stock structure of bigeye, yellowfin, and skipjack tunas 

Mr. Kurt Schaefer presented scientific information available to elucidate stock structure of bigeye, 
yellowfin, and skipjack tunas in the EPO.  It was initially pointed out that regional fidelity has been 
demonstrated for bigeye, yellowfin, and skipjack tunas in the EPO, with low levels of mixing expected 
with stocks in the central and western Pacific Ocean. The existing information on catch distributions, 
spawning, tagging, morphometrics and meristics, genetics, and biological markers for these species in the 
EPO was reviewed.  

It was concluded that the evidence indicates there are probably northern and southern sub-stocks of 
bigeye (with separation at about 10°N), based on tagging data; northern and southern sub-stocks of 
yellowfin (with separation at about 15°N), based on tagging, length-at-maturity, morphometric, and stable 
nitrogen isotope data; and northern and southern sub-stocks of skipjack (with separation at about 15°N), 
based on tagging and length-at-maturity data.  

It was also concluded in this presentation that: 1) the spatial extent of those stocks and the levels of 
mixing are not yet well defined, 2) the stock boundaries most likely oscillate within a few degrees of 
latitude relative to seasonal and annual variability in oceanographic conditions and 3) further tagging 
experiments are required throughout the EPO to elucidate the extents and interactions of the sub-stocks. 

The participants congratulated Mr. Schaefer and the Commission on a good summary of the current state 
of knowledge on stock structure.  However, concern was expressed about the lack of tagging data for 
adult bigeye, the lack of tag returns from longline vessels, and the lack of tagging data in the western part 
of the EPO and west of the EPO.  Mr. Schaefer pointed out that the IATTC has tagged considerable 
numbers of bigeye (1,351 tagged, 312 recovered) greater than 100 cm, up to 150 cm using plastic dart 
tags (PDTs).  Archival tags, which yield better movement information than PDTs, were deployed in 117 
large bigeye, with a 36% recovery rate.  Some were at liberty for 1.5 to over 2.5 years. There are also tag 
return data from the longline fleets of Japan, Korea, and Chinese Taipei, and the return rates of archival 
tags are consistent with return rates from the purse-seine fleet, but those of PDTs are less than expected.  
Bigeye up to 180cm in length were returned by longline vessels.  Tagging has been restricted to the 
eastern part of the EPO due to limited funding.   



SARM 9 Report – May 2008 9

There was also concern that theoretical north-south movements corresponding to spawning-feeding 
migrations are not represented in the tagging data.  It was pointed out that this hypothesis is contrary to 
reproductive biology data, and there is no evidence in support of this hypothesis.  The Commission hopes 
to continue tagging, including higher latitude areas, if the budget becomes available.   

There was discussion about the stock structure of bigeye in the Pacific, with a question about the 
existence of separate stocks in the east and west due to low mixing rates.  The population structure is 
probably more complicated than a simple two-stock model, and there was speculation on plausible stock 
structure in the Pacific.  However, for management purposes, the current assumption of one bigeye stock 
in the EPO is suitable, and consistent with the current state of knowledge.  It was pointed out that there is 
a tendency for fish to stay in a certain area in all oceans, but there is also mixing at a larger scale.  The 
mixing rate is an important matter, which is currently being taken into account in the assessments.  Stock 
structure is a concern, and an IATTC workshop will be proposed later this year to discuss spatial 
considerations. 

Discussion ensued about the need to formulate a large-scale tagging program, such as ICCAT and the 
IOTC have done in the past.  A joint tagging program with the Western and Central Pacific Fisheries 
Commission (WCPFC) and the IATTC was mentioned.  A delegate from Ecuador expressed support for a 
tagging study, and the Director reiterated the IATTC staff’s intention to continue tagging studies.   

The representative from Chinese Taipei informed the meeting that they currently have a small-scale 
tagging program for bigeye, operating between 136º and 167ºW during 2006-2008.  Thirty-five archival 
tags and 2 pop-up tags have been deployed in bigeye tuna (12-35 kg) by experienced observers.  A 
request was made for the delegates to inform the fishermen in their countries to watch for tag returns. 

9. Method for in-season update of stock abundance 

The observation of within-year declines in CPUE for yellowfin tuna suggested that a within-year 
depletion estimator may be applicable to the estimation of yellowfin tuna biomass. A simple population 
dynamics model using a weekly time step was developed and applied to yellowfin tuna catch and effort 
data. The catchability coefficient was shared among years. The estimates of start-of-year biomass are 
similar to those estimated in the full stock assessment. The start-of-year biomasses are also well estimated 
if only a quarter of a year’s data is available for the year of interest. These results suggest that the method 
could be used as an in-season estimator of biomass. The most up-to-date data available for the purse-seine 
fleet is at-sea reports of catch and capacity at sea. The method was modified to include autocorrelated 
random effects for catchability and start-of-year biomass to share information from completed years with 
the year for which the in-season estimate is being conducted. The model is coded in AD Model Builder, 
and the random effect is implemented using the Laplace approximation method. The in-season estimator 
is applied to data for yellowfin and bigeye tunas in the EPO during 1991-2006 and 1995-2006, 
respectively. In addition to the within-year population dynamics model, a linear model was also applied. 
Model selection was used to select the best model and cross-validation tests were used to determine the 
performance of the in-season estimator for different fractions of a year’s data. The model estimates the 
abundance well, using either the full, quarter or half year of data. The model estimates that the bigeye 
tuna biomass increases during the year and decreases substantially from the end of one year to the start of 
the next. Therefore, a linear model is favored for this species. The 2008 start-of-year biomass estimates 
from the in-season estimator are very similar to those estimated by the full stock assessment models. The 
in-season estimation procedure performs well for both yellowfin and bigeye. However, care should be 
taken when applying the method to bigeye, due to the limited contrast in abundance under which the 
method has been tested. A harvest rate could be applied to the in-season estimates of abundance to set 
annual quotas. 

There were some questions about technical issues, such as whether parameters are estimated inside the 
model or passed to the model as independent estimates, and Dr. Maunder addressed the questions. 
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10. Presentation of contributed papers 

a. An overview of ten years of IATTC bigeye stock assessments in the eastern Pacific Ocean  

Dr. Alain Fonteneau reviewed Document SARM-9-11d, authored by him and Dr. Javier Ariz. The paper 
examines and discusses the bigeye stock assessment results obtained by the IATTC staff since the year 
2000. It first makes a retrospective review of the quite large variability and uncertainties in the basic data 
and hypotheses used in these assessments, for instance, the year-to-year variability in catch levels, growth 
patterns, sex ratio at size, natural mortality, and spawning potential as a function of age. The paper also 
discusses the validity of the 150°W frontier assumed for this stock. The structural problems faced in the 
past and present bigeye stock assessments are also discussed, for instance trying to explain the increase of 
estimated MSY and estimated recruitment during recent years (when FADs were increasingly used by 
purse seiners and reducing the average weight of the fish caught and the yield per recruit of the combined 
fisheries). The paper recommends that these basic uncertainties and problems should not remain cryptic, 
and that they should be better discussed in the yearly assessment reports. It also concludes that their 
potential impact on the stock assessment results should be better evaluated by the IATTC staff, for 
instance the effect of assuming a higher natural mortality for juvenile bigeye. The paper also makes a 
series of research recommendations that could improve future bigeye stock assessments in the EPO, for 
instance in the field of improving biological parameters and on the urgent need to conduct a large-scale 
tagging program fully coordinated between the eastern and western Pacific. 

b. Comments by IATTC staff on Document SARM-9-11d  

Dr. Deriso reviewed Document SARM-9-INF-B, which presents comments by the IATTC staff on Drs. 
Fonteneau and Ariz’ paper.   

The IATTC staff disagrees with many of these conclusions and recommendations, which were 
summarized by Dr. Deriso in his presentation. 

There were a number of recommendations with which the IATTC staff agrees: 

1. Higher natural mortality for young bigeye in our assessments; this is being done in our current 
assessment, and has been done in previous assessments except those completed in 2000 and 2007. 

2. Improve estimates of age-specific natural mortality of bigeye by analyzing the tagging data and other 
information, and incorporate tagging data in future assessments. 

3. Encourage scientists involved with longline fisheries to increase the sample sizes with regard to sex 
ratios and maturity. 

4. Continue collaboration with the WCPFC on an Secretariat of the Pacific Community (SPC) project 
proposal for a regional, or possibly Pacific-wide, investigation of age-specific reproductive 
parameters for bigeye tuna.  

5. Recommend a large-scale tagging project, as proposed in the past.  
6. Continue biological research on bigeye. 
7. Continue to discuss uncertainties; we will endeavor to improve our presentation. 

Following Dr. Deriso’s presentation, Dr. Aires-da-Silva presented and discussed two aspects of the 
research conducted as part of preparing Document SARM-9-INF-B.  Drs. Fonteneau and Ariz identified 
two distinct stanzas of recruitment estimates,; especially, a period of lower estimates for 1975-1993, prior 
to the expansion of the FAD fishery into the region west of the Galapagos Islands, precedes a period of 
higher estimates (1994-2007). A possible explanation of the lower recruitment estimates for 1975-1993 is 
that M is grossly underestimated in the bigeye assessments for tuna less than 70 to 90 cm in length. A 
series of sensitivity analysis was conducted to evaluate the impact of the stock assessment results from 
assuming a wide range of natural mortality curves. 

Management quantities showed varying levels of sensitivity that depended on both the level of M and the 
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number of ages involved.  The management quantities showed little sensitivity when higher levels of M 
were assumed for young fish 0-5 quarters of age. Specifically, the Fmultiplier estimates are all below 1 
(overfished status) for all reference points considered. In contrast, the management quantities showed 
higher sensitivity to the assumption made about the oldest of the young ages included in the early higher 
levels of M. The Fmultiplier was greater than 1 (stock underfished) for 9 out of 24 cases (37%) of the 
analyses of the sensitivity to the M assumptions made for the young fish. The more optimistic evaluations 
(Fmultiplier >1) all assumed high levels of M that are unrealistic for bigeye 5-12 quarters old (80-110 cm). 
Furthermore, they do not consider that a stock-recruitment relationship could exist. 

Sensitivity analyses to investigate the effect on the management quantities from considering the natural 
mortality curves assumed by other RMFOs (IOTC, ICCAT, and SPC) were also conducted. In general, 
the bigeye stock evaluation results showed low sensitivity to assuming the M curves used in the most 
recent bigeye stock assessments by other RFMOs. The exception is a curve used as a sensitivity analysis 
in the IOTC assessments. In this case, Fmultiplier is estimated to be at 1.2 and 1.0 for the MSY and MSY 
proxy at 20% S0 reference points, respectively. However, if the same IOTC reference points are taken 
(SMSY/S0 = 0.31-0.47), Fmultiplier is at a much lower level (0.80). 

Following a technical question for Dr. Aires-da-Silva, more discussion ensued regarding the 
recommendation to include the early data, back to the 1950s, in the stock assessments.  The IATTC staff 
is not averse to including the early data, but much uncertainty would be added by using those data.  For 
example, as seen in other fisheries, the initial catch rates are high and not proportional to biomass.  
Shallow longlines were used in those early years, which did not target bigeye like the deep longlines 
presently do.  Thus, the early longline data would introduce more uncertainty.  The opinion of the staff is 
that including early data in the assessments would not alter the current management recommendations.  
However, it could be done as a sensitivity analysis, focusing on the effects on management conclusions.  
Dr. Maunder mentioned that the staff did an analysis back to 1950, but it was not included in the 
assessment reports.  The informal analysis produced the same result as the assessments without the old 
data, unless the analysis included the assumption that longline CPUE was proportional to abundance back 
to 1950.  Starting in 1975, the longline fishery expanded into the EPO and began targeting bigeye using a 
deep longline configuration.   

One participant expressed the opinion that comparing the trends of biomass among models is more 
important than comparing absolute biomass estimates.  More discussion about a single-stock hypothesis 
for bigeye ensued.  The results of the Pacific-wide bigeye assessment were consistent with the results for 
the EPO.  It should be emphasized that uncertainty in science does not imply that management 
recommendations can be freely modified.  Management recommendations are made based on the best 
available scientific information. 

One participant noted that management advice is very consistent with the model when a stock-recruitment 
relationship is used.  He offered the opinion that the base case for the bigeye and yellowfin assessments 
should be the one including the stockrecruitment relationship as a precautionary measure; it should at 
least be highlighted during the presentation to the Commission 

The participants expressed appreciation to Drs. Fonteneau and Ariz for their report, which they found 
interesting and constructive.  All the biological parameters in the models are the results of consecutive 
discussions by many scientists over time, and changes are made when appropriate.  The parameters in use 
represent the best scientific estimates currently available.  It is worthwhile looking into the concerns 
expressed by the meeting participants, but this does not reduce the value of the work that has been done to 
date.   

11. Effects of the tuna fisheries on the ecosystem of the EPO  

Dr. Olson presented an overview of the Document SARM-9-12 on ecosystem considerations, focusing on 
trophodynamics studies and estimates of average trophic level of the catches.  It is widely recognized that 

http://www.iattc.org/PDFFiles2/SARM-9-12-Ecosystem-considerations.pdf
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management measures can have implications for other components of the food web, in addition to the 
target species.  Bottom-up forces caused by environmental variability and top-down effects of fisheries 
removals act in concert through the food web.  A greater understanding of the trophic links and biomass 
flows in the food web are necessary. The GLOBEC Climate Impacts on Oceanic Top Predators 
(CLIOTOP) program is an international effort focused on improving knowledge of the effects of fishing 
over a backdrop of variable physical processes. 

The STAR Project of the SWFSC is instrumental in ecosystem studies of the EPO, and the STAR cruises 
have provided samples for studies of stable isotope ecology, and students have contributed much to our 
studies of trophodynamics.   

The approach used in the recent research on trophodynamics was to examine broad-scale spatial 
relationships among copepods and yellowfin tuna, using stable isotope and stomach-contents analyses, to 
infer information about the trophic position of yellowfin tuna in the food web.  Using a generalized 
additive model fitted to abundance-weighted average δ15N values of several omnivore copepod species, 
isotopic spatial relationships among the yellowfin and the copepods were examined.  We found a broad-
scale, uniform gradient in δ15N values of the copepods increasing from south to north in a region 
encompassing the eastern Pacific warm pool and parts of several current systems.  Over the same region, 
a similar trend was observed for the δ15N values in the white muscle of yellowfin tuna caught by the 
purse-seine fishery, implying limited movement behavior.  Assuming the omnivore copepods, primary-
secondary consumers, represent a proxy for variations in δ15N values at the base of the food web, the 
isotopic difference between these two taxa was interpreted as a trophic-position offset.  An apparent 
inshore-offshore gradient in yellowfin trophic position was not explained by the distribution of yellowfin 
of different sizes, by typical ambit distances (i.e. movements), or by seasonal variability (although the 
limited data were inadequate to thoroughly evaluate temporal factors).   

Trophic levels (TLs) are used in food-web ecology to characterize the functional role of organisms, to 
facilitate estimates of energy or mass flow through communities, and for elucidating trophodynamics 
aspects of ecosystem functioning.  The mean TL of the organisms taken by a fishery is a useful metric of 
ecosystem change and sustainability because it integrates an array of biological information about the 
components of the system.  TLs were estimated for a time series of annual catches and discards by species 
from 1993 to 2006 for three purse-seine fishing modes and the pole-and-line fishery in the EPO.  The 
estimates were made by applying the nominal TL values from the EPO ecosystem model, weighted by the 
catch data by fishery and year for all model groups from the IATTC tuna, bycatch, and discard data bases.  
The TLs of the summed catches of all purse-seine and pole-and-line fisheries were fairly constant from 
year to year, varying by less than 0.1 TL, and there was no indication of declining trends over the 14-year 
period.   

One participant underscored Dr. Olson’s supposition that seasonal changes in the oceanography are likely 
to influence the δ15N patterns at the base of the food web.  Another congratulated this approach, and 
offered a detailed explanation of the physical processes underlying trophodynamics in the ocean.  
Nutrient dynamics related to current patterns and upwelling explain why the open-ocean “El Corralito” 
area west of the Galápagos Islands is so productive. 

Clarification was requested about the justification for a higher TL estimate for longline catches and for 
bigeye relative to yellowfin.  The longline catches are comprised of larger individuals and different 
species (e.g. billfishes) than those of purse-seine and pole-and-line gear, and bigeye eat more cephalopods 
at depth than yellowfin do.   

This was followed by a discussion of cannibalism by yellowfin tuna, which is not apparent from stomach-
contents analyses.  Small frigate and bullet tuna, Auxis spp., however, are common in the diet of 
yellowfin, and cannibalism in skipjack is well known in the western Pacific. 

One participant made the point that squid as predators should be more prominent in the ecosystem 
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models, i.e. occupying higher TL.  Pelagic squid are highly piscivorous and feed over a large depth range.  
The diet composition of the Humboldt squid is well described in coastal areas, but not in the open ocean.  
A new ecosystem model for the pelagic EPO will soon be developed using diet and isotope data for 2003-
2005, and squid will be parameterized better in that model.   

A discussion ensued about FADs and their effect on productivity, whether they “generate” biomass, and 
whether they concentrate biomass.  The attendees encouraged further research on FADs and the FAD 
fishery. 

12. Seabirds  

a.  Seabirds and fisheries in the IATTC area: an update 

Ms. Kim Rivera reviewed Document SARM-9-11a.  Several seabird-related topics were addressed at 
IATTC meetings in 2007 (recommendations to the Commission by the Bycatch Working Group and 
Stock Assessment Working Group, and proposals to the Commission for mandatory seabird avoidance 
measures in the longline fisheries and observer coverage).  Updates on U.S. seabird-related activities in 
the IATTC area included:  1) Hawaii-based pelagic longline fishery annual seabird bycatch estimates and 
2) Laysan albatross studies on Guadalupe Island, Mexico. 

Hawaii-based Pelagic Longline Fishery  Although most of this fishery occurs west of 150°W, portions of 
the fishery overlap with the IATTC Area.  Observer coverage is required for both the fishery that targets 
swordfish (shallow-sets) and tuna (deep-set).  Coverage levels are 100% and 20% in these respective 
fisheries.  In addition to information on the target catch, observers collect data on seabird bycatch.  The 
number of birds by species is basic important information necessary to undertake an assessment on 
potential population-level impacts on the seabirds.  NOAA Fisheries recently began collecting 
information about whether the bycaught albatross are hooked or entangled by the fishing line as well as 
information about probable time of capture (during set/soak or haul) and release condition (alive, injured, 
dead).  Such information may assist in mitigation efforts to reduce interactions with fishing gear.  Seabird 
bycatch has been reduced substantially since 2001.  Seabird avoidance measures were first required in 
2001 and were revised in 2006 to allow side-setting is a mitigation measure.  Annual seabird bycatch 
estimates in 2007 continue to remain low (estimated total of 173 albatross).  Species composition of the 
bycatch is black-footed albatross and Laysan albatross.  The 2007 annual bycatch rate in the tuna sets is 
0.003 albatross/1,000 hooks and the rate in the swordfish sets is 0.035 albatross/1,000 hooks.  NOAA 
Fisheries’ Pacific Island Regional Office makes its annual seabird reports available at 
http://www.fpir.noaa.gov/SFD/SFD_seabirds.html  

Laysan Albatross Studies on Guadalupe Island, Mexico   NOAA Fisheries is working with the U.S. Fish 
& Wildlife Service in its implementation of “A Conservation Action Plan for black-footed albatross and 
Laysan albatross”.  Consistent with this Action Plan, NOAA Fisheries is working with scientists at the 
University of California, Santa Cruz (UCSC) to learn more about the at-sea utilization and bycatch 
interactions of the Laysan Albatross that breed on Guadalupe Island, Mexico in the eastern Pacific.  
Laysan Albatrosses recently underwent a major range expansion, colonizing Guadalupe and other islands 
in the eastern Pacific in the 1980s. The Guadalupe Island population has established rapidly underscoring 
a growing need to ensure that this breeding population is maintained. Future and potential impacts of 
climate change with predicted increases sea levels and coastal marine hazards (peak wave events, storm 
surges, and high tides) threaten to inundate important breeding colonies for this and other albatross 
species of low-lying islands of the Hawaiian Archipelago.   

A possible seabird mitigation area identified by the Secretariat in 2007 (IATTC Document 75-07c)  likely 
suggested a 23°N boundary because: a) it has been identified in the Hawaii longline fishery as a potential 
area of overlap between albatrosses and the Hawaii-based pelagic longline fishery, and b) it would also 
allow for protective measures around the Guadalupe Island breeding colony. Smaller colonies located 
south of Guadalupe Island were not considered when the 23°N boundary was suggested in the IATTC 

http://www.fpir.noaa.gov/SFD/SFD_seabirds.html
http://www.iattc.org/PDFFiles2/IATTC-75-07c-Seabird-interactions.pdf
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documents in 2007. It is reasonable to consider that necessary protections of these Laysan albatross 
breeding colonies south of Guadalupe Island would require some boundary south of the suggested 23°N 
boundary. 

Following Ms. Rivera’s presentation, several points of clarification about Guadalupe Island and other 
Mexican islands were made.  It was underscored that the Gulf of California is not to be included in the 
proposed mitigation area.  Regarding bird bands, it is important to prepare written materials to 
disseminate to fishermen in the EPO because they are accustomed to tagging programs of fishes, in which 
substantial monetary rewards are offered for the return of tags.   

A concern was expressed that the main issues of seabird protection were not consistent with the fact that 
high-seas areas are included in the proposed mitigation area.  Of primary conservation concern are the 
breeding birds on the nursery ground, and second is interactions with fisheries in the EEZs of coastal 
nations.  There are fishery-seabird interactions, however, on the high seas as well as in coastal areas.   

A participant from Chinese Taipei asked Ms. Rivera for posters and other materials to inform fishermen 
in that country about the need to return bird bands from seabird mortalities for scientific purposes. He also 
informed the meeting that some bird bands had been recovered by observers in early 2006 and 2007. 

b.  Albatross and petrel distribution within the IATTC area 

Ms Rivera presented Document SARM-9-11b, submitted by the Agreement for the Conservation of 
Albatrosses and Petrels (ACAP), on albatross and petrel distribution in the eastern Pacific, based on 
remote tracking data. Three species (the critically endangered waved albatross and Chatham albatross, 
and the endangered black-footed albatross) have a high overlap with the IATTC Area.  At a colony level, 
the IATTC Area also has a high overlap with black-browed albatross from Chile and Laysan albatross 
from Isla Guadalupe. No remote tracking data are currently available for Buller's and Salvin's albatross in 
the south-east Pacific, but at-sea observations indicate the importance of the IATTC area for these 
species. The analysis indicates that the mitigation areas suggested in IATTC-75-07c incorporate a high 
proportion of the distribution of albatrosses, petrels and shearwaters in the eastern Pacific, the species 
considered most at risk of bycatch in longline fisheries, however this needs to be kept under review as 
further information becomes available.  Ms. Rivera also noted that a second waved albatross workshop 
recently concluded in Guayaquil, Ecuador, in May 2008 (the first workshop was held in Lima, Peru in 
June 2007).  Representatives from ACAP, Ecuador and Peru government agencies, scientists, the IATTC 
staff, fishermen, and non-governmental organizations attended the meeting to discuss further 
development of an Action Plan to address both colony-based and at-sea threats, including fisheries 
bycatch.  A population modeling exercise discussed at the workshop indicated that relatively few 
additional adult extractions (in the hundreds) from the population could hasten the extinction of this 
critically endangered species. 

Clarification was requested about how the mitigation area was defined, and why it is so large.  There does 
not appear to be much overlap between the distributions of the seabirds and the longline fisheries.  No 
birds were shown in the previous presentation south of the 28ºN parallel.  Also, there is no fishing by 
small-scale longline vessels in that area.  Ms. Rivera explained that this is a precautionary measure 
because the birds are capable of flying into fishing areas, and the maps represent the potential for 
interaction.  Clarification was also requested about the method of estimating catch rates.  These are 
extrapolations to the entire population based on tag returns in the banded population. Another clarification 
was sought as to the presence of diving species among the seabirds of the EPO, because non-diving 
species are less likely to interact with longlines.  It was pointed out that even non-diving species may 
interact with the fisheries. 

The chairman reminded the meeting participants that the IATTC has a resolution (C-05-01) to reduce 
seabird bycatch, and to encourage members and cooperating non-members to provide information.  The 
Director will ask all members and cooperating non-members to share the data with IATTC. 
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c.  Seabird bycatch of the Chinese Taipei longline fishery 

Ms. Yeh presented Document SAR-9-11c, Preliminary estimation of seabird bycatch of Taiwanese 
longline fisheries in the Pacific Ocean.  Noting the increasing global attention on the conservation of the 
ecosystem, the issue of incidental catches of ecological related species in fishing operations has been of 
great concern. Taiwan made the first attempt to estimate seabird incidental catch of Taiwan longline 
fisheries in the Pacific Ocean. To collect scientific information for target species as well as incidental 
catch species, Taiwan has launched observer programs since 2002. There were 23 observer trips from 
2002 to 2006 in the Pacific Ocean large-scale tuna longline fleets. The coverage rate by trips was 3.5% in 
average. The observed days were 1590. According to the data collected, the seabird incidental catch rate 
(BPUE) in each 5x5 degree grid square varied from 0 to 0.76 per 1000 hooks with the average BPUE of 
0.054 per 1000 hooks. As for the seabird incidental catch distribution, the BPUE was the highest in the 
areas between 25-40ºN and 165ºW to 165ºE and between 25-35ºS and 165-180ºW. On the contrary, the 
BPUE was low in tropical area. By using the total efforts data estimated from logbooks and the seabird 
BPUE from observers, the preliminary estimated average number of seabird incidental catch was around 
1500 per year. The observer data showed the set up of bird-scaring lines could reduce the incidental catch 
of seabirds effectively. 

One participant commended Chinese Taipei for undertaking this program.  Another participant requested 
clarification on the species composition of the seabirds, especially in the tropical areas.  It was responded 
that the major seabird bycatch in the North Pacific were identified by observers as Laysan and black-
footed albatross. Some birds were unidentified due to the obervers’ limited competence in distinguishing 
seabird species. In the area off Ecuador and Peru, near the Galapagos Islands, Buller’s albatross were 
taken by some of the vessels in the Chinese Taipei program.  Species information for the area near New 
Zealand was not available.  

Further details on bird-scaring lines (or tori lines) were requested.  The effect of tori lines was seen on 
two observed trips by a decreased bird bycatch after employing tori lines.  Ms. Rivera explained how the 
seabird-scaring lines are used at sea.  A resolution adopted by the WCPFC in 2006 made it mandatory for 
all large-scale tuna longline vessels to set tori lines, starting in 2007. 

13. Assessments by Working Groups of the International Scientific Committee (ISC) 

a. North Pacific albacore 

Dr. Ray Conser presented a summary of the ISC Albacore Working Group stock assessment.  No written 
summary was provided for the minutes. 

Following Dr. Conser’s presentation, there was discussion about the preference for doing dynamic 
scenario predictions with the assessment model, in addition to displaying the static probabilities.  Dr. 
Conser discussed the difficulties involved, in terms of the number of management scenario permutations 
that would be required and other issues, and concluded that it is impractical to do this adequately without 
further guidance from the managers.  He mentioned the need for a small task force involving members of 
the Working Group and managers to promote exchange of ideas toward developing guidelines for the 
scientists to use.   

A participant commented that further refinement can be made on the north Pacific albacore assessment, 
but due to the fact that the Japanese scientist who specializes in albacore is not present, discussion of 
these items is better left for the ISC.  There was a question about the division between the east and west 
regions of the northern albacore fishery, given the current assumption of a single stock in the North 
Pacific with a view to ensuring the North Pacific-wide management of this species, encompassing both 
the Western and Central Pacific Ocean and the EPO.  The Working Group’s assumption of a single stock 
is relatively clear, given that the research suggests spawning occurs only in the western Pacific and none 
in the EPO.  Tagging shows regular seasonal movements of young fish from the west to the east.  The 
size-frequency data show that Japan and the United States are fishing on the same fish.   
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There was discussion of the IATTC’s role in North Pacific albacore management.  Resolution C-05-02 on 
northern albacore tuna established a series of obligations for parties and cooperating non-parties, 
including a recommendation that they provide all information on catches every six months to the IATTC. 
The IATTC, in coordination with the WCPFC, would have similar recommendations for all parties 
involved in the fishery on both sides of the Pacific.  The IATTC staff, in coordination with other scientific 
bodies, would develop an estimate of  annual stock status. The IATTC staff has asked countries to report 
catch by gear by semester and biological information corresponding to the fisheries, and some 
information had been received. One participant expressed concern that neither RFMO has reported on 
how well the countries are complying with the resolution to freeze fishing effort at recent levels and to 
provide information.  However, “recent levels” at the time of the resolution was not defined.  The IATTC 
has historical data, and staff scientists participate in the ISC working groups. The IATTC will ask the 
countries to take action. 

There was discussion on improving dissemination of the results of the ISC albacore Working Group to 
the IATTC for review.  Currently, these results require approval by the ISC Plenary before being finalized 
and made available for distribution.  The Plenary meets annually, usually in July, which is after the 
IATTC stock assessment review meeting and annual meeting.  The ISC results, therefore, are not 
officially available for IATTC consideration on a timely basis.   

Another question involved southern albacore.  One participant commented that information on southern 
albacore is not included in the IATTC reports, but it should be. Also, he suggested that the staff make a 
comparison of northern and southern albacore results.  The lead on this work has normally been taken by 
the SPC.  Chile has a large fishery, but Chile is not a member of the IATTC.  An IATTC staff member 
clarified that data on southern albacore are indeed included in IATTC reports. 

b. North Pacific striped marlin  

Dr. Kevin Piner presented a summary of the stock assessment of the ISC Striped Marlin Working Group.  
No written summary was provided for the minutes. 

Following Dr. Piner’s presentation, a participant ask when the separate assessments for the hypothesized 
east and west stocks will be done. The Chairman responded that the IATTC was committed to perform an 
assessment by its June 2009 meeting. A participant asked whether the IATTC and the ISC would be able 
to work together on this, and the Chairman indicated that this would be possible and encouraged.  Dr. 
Piner indicated that an outstanding issue was determining demarcation lines for stocks, which may not 
correspond to the IATTC-WCPFC boundary: these will  need to be worked out. 

14. Draft research plan for evaluation of technology used in the purse-seine fishery on floating 
objects 

Mr. Schaefer presented Section 2.4 of Document SARM-9-15, and background material.  The 
presentation focused on an approach to reduce the fishing mortality of bigeye tuna in the purse-seine 
fishery of the EPO by avoiding their capture, through using advanced detection technology and 
modifications to fishing methods when bigeye are present in large quantities in mixed-species 
aggregations associated with floating objects.   

Two complementary field studies designed to evaluate the feasibility of this approach were proposed, to 
determine: 1) the fine-scale spatial and temporal dynamics of mixed-species aggregations associated with 
floating objects by means of ultrasonic telemetry, and 2) the species and size composition of these 
aggregations before a set, using acoustic imaging and complementary techniques, coupled with validation 
after the set. 

Some preliminary observations and research regarding the first study revealed that skipjack commonly 
move significant distances away from floating objects, typically just after dawn, in single-species schools.  
It was suggested that further investigation and validation of the frequency of this behavior through this 

http://www.iattc.org/PDFFiles2/C-05-02-Northern-albacore-tuna.pdf
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first study, and evaluations of the feasibility, in the second study, of catching those schools with purse-
seine vessels when they are separated from the bigeye schools, could provide an option for reducing the 
fishing mortality of bigeye and other species. 

Some preliminary research regarding the second study indicates that the application of tuna species 
identification and estimation of quantities and sizes, using acoustic imaging, provides some potential for 
avoiding sets on floating objects when large quantities of bigeye tuna are present. 

A participant expressed caution that differing environmental conditions, e.g. vertical temperature profiles 
and gradients, in different ocean areas are expected to affect the behavior of fish associated with FADs.  
He expressed the opinion that one experiment is not enough for the entire EPO.  Another participant 
suggested the use of a scientific sounder in addition to the equipment on the fishing vessels.  It is a 
problem to sort out species and size composition in mixed schools. 

Dr. Ariz mentioned that the Instituto Español de Oceanografia and the Spanish fishing industry were 
recently awarded a grant to conduct a similar study in EPO.  He briefly described the upcoming study and 
what was learned during a previous study in the Indian Ocean, and offered to keep the IATTC informed 
of progress.  Also, Dr. Soh reported that the WCPFC has contracted with a researcher to characterize 
species composition and distribution around FADs in the western Pacific, and suggested collaboration 
between the WCPFC and IATTC.  An Ecuadorian participant asked for the proposal as soon as possible, 
and suggested Ecuador would likely support the initiative. 

A short discussion ensued regarding the fact that a discussion of FAD research is not appropriate for this 
meeting, which is focused on stock assessments.  The meeting could, however, make a recommendation 
for funding this project.  Dr. Compeán explained that this preliminary proposal was brought to this 
meeting because the scientific committees should review research proposals before bringing them to the 
IATTC meetings.   

15. Review of staff management recommendations 

The assessment results for bigeye tuna indicate an Fmultiplier similar to the one calculated for the 2007 
assessment. Therefore, the management recommendations made to the 77th Meeting of the IATTC in 
March 2008 are still appropriate for bigeye tuna. The assessment results for yellowfin tuna are more 
optimistic, but for operational reasons, as well as for a precautionary approach, the staff reiterates the 
March 2008 conservation proposal. 

16. Date and topic for October workshop 

The proposed date and topic for the October workshop were 14-17 October 2008 and “Spatial analysis for 
stock assessment”.  Perhaps a workshop on software (e.g. Arcview) could be held on 13 October for those 
who choose to come early.   

17. Other business 

Dr. Fonteneau noted that none of the recommendations he had proposed at the meeting in May 2007 for 
changing the content and presentation of the IATTC’s stock assessment reports had been implemented.  
IATTC staff members described which of the proposed changes had been implemented, and indicated that 
improvements were incorporated in the bigeye assessment using SS2.  Recommendations from 
individuals often are contradicted by recommendations by other individuals, but all the recommendations 
are being taken into account, and it has not been possible to implement them all.   

Discussion ensued about the availability of public domain data on the IATTC website.  A website 
interface that can be quieried is being developed.  It was suggested that it would be interesting to publish 
a yearly IATTC statistical booklet showing the yearly catches of all the tuna fisheries since 1950.  

Another participant requested that incidental catches of non-target species be presented at the stock 
assessment review meetings.  The Director said that this is included in Resolution C-04-05 on bycatch, 

http://www.iattc.org/PDFFiles2/C-04-05-REV-2-Bycatch-Jun-2006.pdf
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and those data will be presented next year. 

A staff member reminded the participants of the proposals for stock assesments of sharks presented at the 
2007 meeting.  No funding has yet been obtained.  The staff has continued working with the existing 
budget, but it is difficult to develop the work without additional funds. 

18. Recommendations from the meeting 

1. Formulate a large-scale tagging program for tropical tunas in the EPO, to augment existing tagging 
studies.  This recommendation underscores the recommendation of the 8th Stock Assessment Review 
Meeting in 2007, to develop solid proposals for conducting tagging research on tropical tunas.   

2. Develop a program for marking FADs to monitor individual FADs, to identify repeated sets, and to 
measure FAD density, for a better understanding of FAD dynamics with a general goal of improving 
stock assessments of tropical tunas. 

3. Develop a funding proposal for research on mitigation measures to reduce catches of juvenile bigeye 
and yellowfin on FADs, taking into account the specific research projects under agenda item 14. 

4. Consider the possibility of using a higher natural mortality rate for young bigeye in the assessments.   
5. Improve estimates of age-specific natural mortality of bigeye by analyzing the tagging data and other 

information, and incorporate tagging data in future assessments. 
6. Ask scientists involved with longline fisheries to increase the sample sizes with regard to sex ratios 

and maturity. 
7. Continue collaboration with the WCPFC on an SPC project proposal for a regional, or possibly 

Pacific-wide, investigation of age-specific reproductive parameters for bigeye tuna. 
8. Continue biological research on bigeye. 
9. Continue to incorporate uncertainties in the analyses and to consider the consequences of the 

uncertainties to the assessment results. 
10. Recommend scheduling a meeting of the Working Group on Bycatch in the near future.   

11. Encourage the parties to provide bycatch information related to the fisheries of all tuna and tuna-like 
species, in addition to that collected for the large purse-seine vessels. 

19. Meeting report 

The meeting report was adopted. 

20. Adjournment 

The meeting was adjourned at 15:30 on 16 May 2007. 



SARM 9 Report – May 2008 19

Appendix A. 
ATTENDEES - ASISTENTES 

MEMBER COUNTRIES – PAÍSES MIEMBROS 

ECUADOR 
RAFAEL TRUJILLO 

Cámara Nacional de Pesquería 
direjec@camaradepesqueria.com 

JIMMY MARTINEZ 
Subsecretaría de Recursos Pesqueros 
Jimmy.martinez@pesca.gov.ec  

JOSE GARCÍA 
Subsecretaría de Recursos Pesqueros 
jigarcia@pesca.gov.ec    

FRANKLIN ORMAZA 
Starkist-Ecuador 
Franklin.ormaza@delmonte.com 

ESPAÑA - SPAIN 
JAVIER ARÍZ 

Instituto Español de Oceanografia 
javier.ariz@ca.ieo.es  

JULIO MORÓN 
OPAGAC 
opagac@arrakis.es 

JUAN PEREIRA 
OPAGAC 
opagac@arrakis.es  

PAUL DE BRUYN 
AZTI Tecnalia 
pdebruyn@pas.azti.es 

JAPAN - JAPÓN 
HIDEO INOMATA 

Fisheries Agency 
hideo_inomata@nm.maff.go.jp  

MASASHI KIYOTA 
National Research Institute of Far Seas Fisheries 
kiyo@affrc.go.jp  

HIROAKI OKAMOTO 
National Research Institute of Far Seas Fisheries 
okamoto@affrc.go.jp  

HIROSHI SHONO 
National Research Institute of Far Seas Fisheries 
hshono@ffrc.go.jp  

PETER M. MIYAKE 
National Research Institute of Far Seas Fisheries 
p.m.miyake@gamma.ocn.ne.jp  

KOREA- COREA 
DO HAE AN 

National Fisheries Research and Development Institute 
dhan@momaf.go.kr 

YONGIL JEON  
Sungkyunkwan University 
yjeon@skku.edu  

MÉXICO 
MICHEL DREYFUS 

Instituto Nacional de la Pesca 
dreyfus@cicese.mx 

LUÍS V. GONZÁLEZ  
Instituto Nacional de Pesca 
lgonzalez_inp@yahoo.com.mx  

LUIS FLEISCHER 
Instituto Nacional de Pesca 
lfleischer21@yahoo.com  

PANAMÁ 
ARNULFO FRANCO  

Fundación Internacional de Pesca 
Arnulfo.franco@gmail.com  

LEYKA MARTÍNEZ 
ARAP 
leikamartinez@yahoo.com 

TUDD CAPSON 
Smithsonian Tropical Research Institute 
capsont@si-edu   

UNITED STATES OF AMERICA - ESTADOS UNIDOS DE AMERICA 
RAY CONSER 

National Marine Fisheries Service 
ray.conser@noaa.gov  

CRAIG HEBERER 
National Marine Fisheries Services 
craig.heberer@noaa.gov  

KEVIN PINER 
National Marine Fisheries Service 
kevin.piner@noaa.gov 

KIM RIVERA 
National Marine Fisheries Services 
kim.rivera@noaa.gov 

DALE SQUIRES 
National Marine Fisheries Services 
dsquires@ucsd.edu 

GARY SAKAGAWA 
National Marine Fisheries Services 
Gary.Sakagawa@noaa.gov 

SARA SHOFFLER 
National Marine Fisheries Services 
sarah.shoffler@noaa.gov  

 

mailto:direjec@camaradepesqueria.com
mailto:Jimmy.martinez@pesca.gov.ec
mailto:jigarcia@pesca.gov.ec
mailto:Franklin.ormaza@delmonte.com
mailto:javier.ariz@ca.ieo.es
mailto:opagac@arrakis.es
mailto:opagac@arrakis.es
mailto:pdebruyn@pas.azti.es
mailto:hideo_inomata@nm.maff.go.jp
mailto:kiyo@affrc.go.jp
mailto:okamoto@affrc.go.jp
mailto:hshono@ffrc.go.jp
mailto:p.m.miyake@gamma.ocn.ne.jp
mailto:dhan@momaf.go.kr
mailto:yjeon@skku.edu
mailto:dreyfus@cicese.mx
mailto:lgonzalez_inp@yahoo.com.mx
mailto:lfleischer21@yahoo.com
mailto:Arnulfo.franco@gmail.com
mailto:leikamartinez@yahoo.com
mailto:craig.heberer@noaa.gov
mailto:kim.rivera@noaa.gov
mailto:dsquires@ucsd.edu
mailto:Gary.Sakagawa@noaa.gov
mailto:sarah.shoffler@noaa.gov


SARM 9 Report – May 2008 20

 NON-MEMBER COUNTRIES – PAÍSES NO MIEMBROS 

CANADA 
JOHN HOLMES 

Fisheries and Oceans Canada  
John.holmes@dfo-mpo.gc.ca  

 

CHINA 
TIAN SIQUAN 

Shanghai Fisheries University 
sqtian@shou.edu.cn   

LIMING SONG  
College Marine Science & Tecnology 
lmsong@shou.edu.com.cn  

CHINESE TAIPEI – TAIPEI CHINO 
CHANG SHUI-KAI 

National Sun Yat-sen University 
skchang@faculty.nsysu.edu.tw  

YU-MIN YEH 
Nanhua University 
ymyeh@mail.nhu.edu.tw  

EUROPEAN UNION – UNION EUROPEA 
ALAIN FONTENEAU 

Institut de Recherche pour le Developpement (IRD) 
fonteneau@ird.fr  

 

INTERNATIONAL ORGANIZATIONS – ORGANIZACIONES INTERNACIONALES 
JACEK  MAJKOWSKI 

FAO 
jacek.majkowski@fao.org 

SUNG KWON SOH 
WCPFC 
sungkwons@Mail.fm 

NON-GOVERNMENTAL ORGANIZATIONS – ORGANIZACIONES NO GUBERNAMENTALES 
PETER FLOURNOY 

American Fishermen’s Research Foundation 
phf@pacbell.net  

WILLIAM FOX 
World Wildlife Fund 
billx@cox.net  

RUSSELL NELSON 
The Billfish Foundation 
drrsnnc@aol.com 

OBSERVERS – OBSERVADORES 
ROBIN ALLEN 

Consultant 
rjallen98@ihug.co.nz     

JAMES JOSEPH  
Consultant 
jjoseph@san.rr.com 

SHAUNA OH 
Consultant 
shaunaoh@ucsd.edu  

IATTC STAFF – PERSONAL DE LA CIAT 
GUILLERMO COMPEÁN, Director 

gcompean@iattc.org  
ALEXANDRE AIRES-DA-SILVA 

adasilva@iattc.org  
WILLIAM BAYLIFF 

wbayliff@iattc.org 
RICARDO BELMONTES 

rbelmontes@iattc.org   
JOANNE BOSTER 

jboster@iattc.org  
RICHARD DERISO 

rderiso@iattc.org  
EDWARD EVERETT 

eeverett@iattc.org  
MONICA GALVAN 

mgalvan@iattc.org  

MARTIN HALL 
mhall@iattc.org 

MICHAEL HINTON 
mhinton@iattc.org 

CLERIDY LENNERT 
clennert@iattc.org  

MARK MAUNDER 
mmaunder@iattc.org  

ROBERT OLSON 
rolson@iattc.org  

CYNTHIA SACCO 
csacco@iattc.org  

MICHAEL SCOTT 
mscott@iattc.org  

KURT SCHAEFER 
kschaefer@iattc.org 

 

mailto:John.holmes@dfo-mpo.gc.ca
mailto:sqtian@shou.edu.cn
mailto:lmsong@shou.edu.com.cn
mailto:skchang@faculty.nsysu.edu.tw
mailto:ymyeh@mail.nhu.edu.tw
mailto:fonteneau@ird.fr
mailto:jacek.majkowski@fao.org
mailto:sungkwons@Mail.fm
mailto:phf@pacbell.net
mailto:billx@cox.net
mailto:drrsnnc@aol.com
mailto:rjallen98@ihug.co.nz
mailto:jjoseph@san.rr.com
mailto:shaunaoh@ucsd.edu
mailto:gcompean@iattc.org
mailto:adasilva@iattc.org
mailto:wbayliff@iattc.org
mailto:rbelmontes@iattc.org
mailto:jboster@iattc.org
mailto:rderiso@iattc.org
mailto:eeverett@iattc.org
mailto:mgalvan@iattc.org
mailto:mhinton@iattc.org
mailto:clennert@iattc.org
mailto:mmaunder@iattc.org
mailto:rolson@iattc.org
mailto:csacco@iattc.org
mailto:mscott@iattc.org
mailto:kschaefer@iattc.org

	1. Welcome, introductions, meeting arrangements
	2. Consideration of agenda
	3. Report of the workshop on using tagging data for fisheries stock assessment
	4. The fishery in 2007
	5. Report on the 76th and 77th IATTC meetings on management
	6. Yellowfin and bigeye tunas
	a. Stock assessment of yellowfin
	b. Stock assessment of bigeye
	c. Effect of Resolution C-04-09

	7. Assessment of skipjack tuna
	8. Stock structure of bigeye, yellowfin, and skipjack tunas
	9. Method for in-season update of stock abundance
	10. Presentation of contributed papers
	a. An overview of ten years of IATTC bigeye stock assessments in the eastern Pacific Ocean
	b. Comments by IATTC staff on Document SARM-9-11d

	11. Effects of the tuna fisheries on the ecosystem of the EPO
	12. Seabirds
	a. Seabirds and fisheries in the IATTC area: an update
	b. Albatross and petrel distribution within the IATTC area
	c. Seabird bycatch of the Chinese Taipei longline fishery

	13. Assessments by Working Groups of the International Scientific Committee (ISC)
	a. North Pacific albacore
	b. North Pacific striped marlin

	14. Draft research plan for evaluation of technology used in the purse-seine fishery on floatingobjects
	15. Review of staff management recommendations
	16. Date and topic for October workshop
	17. Other business
	18. Recommendations from the meeting
	19. Meeting report
	20. Adjournment
	ATTENDEES


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


