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1.0 Introduction

The Atlantic-wide research programme for bluefin tuna was officially adopted by SCRS and the ICCAT
Commission in 2008, after a long process. In 2003, as an input of the Working Group established by
Rec. 02-11, SCRS presented the Commission with a research plan to improve knowledge on bluefin
tuna, with a special focus on mixing between the two stocks (ICCAT, 2004, Col. Vol. Sci. Pap. ICCAT,
56(3): 987-1003). The various research elements included in this first proposal are still pertinent
today, even if some other activities have been included in the following years. During the Marrakech
Commission meeting (2008), the SCRS chair met with all the scientists present at the meeting and a
detailed proposal was forwarded to the Commission. The proposal was adopted by the Commission
in plenary (ICCAT Report 2008-2009 (l), 1: 40) and resulted in a first official document, Res.08-06,
which covered only the 2004 SCRS proposal but under a broader title. At the same time, the
Commission approved the STACFAD Report (ICCAT Report 2008-2009 (1), 1: 42), which included the
agreement to endorse the Atlantic-wide research programme (ICCAT Report 2008-2009, (1), 1,
Appendix 10 to Annex 9: 284-287), establishing three priorities in 2009 (Coordinator, data mining and
Aerial surveys), other action to be further discussed by SCRS in 2009 and the provision for the
programme to be adjusted in the following years taking into account the evolution of its
implementation and research needs. The total budget of the programme was estimated at about 19
million Euros in 6 years. The same document reports the engagement of the European Community
and some other Contracting Parties to contribute to this programme in 2009 and in the following
years.

The SCRS, in 2009, reviewed the updated research proposal submitted by SCRS chair, as it was
discussed and presented to the Commission at its meeting in 2008 (ICCAT Report 2008-2009 (ll), 1:
224 and ICCAT Report 2008-2009 (ll), 2: 223-224). The SCRS indicated the priorities identified in the
2008 document, as follows:

a) Improve basic data collection through mining (including information from traps, observers,
and VMS), developing methods to estimate sizes of fish caged, elaborating accurate CPUE
indices for Mediterranean purse seine fleets, development of fisheries-independent
information surveys and implementing a large scale well planned conventional and genetic
tagging experiment;

b) Improve understanding of key biological and ecological processes through electronic tagging
experiments to determine habitat and migration routes, broad scale biological sampling of




live fish to be tagged and dead fish landed (e.g. gonads, liver, otoliths, spines, etc.),
histological analyses to determine bluefin tuna reproductive state and potential, and
biological and genetics analyses to investigate mixing and population structure; ecological
processes, including predator-prey relationships;

¢) Improve assessment models and provision of scientific advice on stock status trough
improved modelling of key biological processes (including growth and stock-recruitment),
further developing stock assessment models including mixing between various areas, and
developing and use of biologically realistic operating models for more rigorous management
option testing.

A number of Contracting Parties expressed a willingness to make extra-budgetary contributions to
such a programme with a view towards initiation of activities in 2009 related to programme
coordination, data mining, aerial surveys, and tagging design studies, with additional research
activities to be undertaken in the following years.

The first phase costs were set at 750,000 Euro and voluntary contributions sufficient to initiate the
year 1 activities were jointly committed by the European Community, United States, Japan, Canada,
Norway, Croatia, Turkey and Chinese Taipei, while Morocco indicated its interest in future
contributions. The provision to accept additional contributions from various entities and private
institutions or companies was also agreed. In the same document, it was recommended to form a
Steering Committee comprised by the SCRS Chair, the ICCAT Executive Secretary or his/her Assistant,
bluefin tuna rapporteurs, and an outside expert with substantial experience in similar research
undertakings for other tuna RFMOs, to guide and refine the Programme as necessary.

The first phase, officially initiated on October 22, 2009 for 12 months, had a prorogation of 2 months
for completing the works already planned. The prorogation of the EC Grant agreement SI12.542789
was provided after a specific request by the GBYP Steering Committee thought an amendment to the
agreement provided by the European Commission on October 10, 2010; the termination of GBYP-
Phase 1 was set on December 12, 2010.

Originally, the costs of GBYP Phase two were 3,390,000 Euro (ICCAT Commission, 2008), then
5,845,000 euro (ICCAT Commission and STACFAD, 2009) and finally 3,476,075 Euro (GBYP Steering
Committee, 2010). The final budget reduction, due to the availability of funding by the various CPCs,
induced the cancellation of some research activities (i.e.: eggs and larval survey) and the limitation of
other research activities (i.e.: tagging and biological sampling).

Several ICCAT CPCs confirmed their engagement for funding the GBYP, either with financial
contributions or in-kind, but the SCRS recommendation to provide a dedicated quota for improving
the financing of the programme was set aside, because it was not studied enough to be adopted by
Panel 2 (ICCAT Report 2010-2011, vol. 1, page 267). The costs of the second Phase were set at
2,502,000 Euro; the budget for Phase 2 is on Annex .

The second phase (12 months) officially initiated on December 22, 2010, after the signature of the
Grant agreement for co-financing the GBYP Phase 2 (S12.585616) by the European Commission.
Phase 2 had two prorogations, the first up to April 22, 2012, and the second up to May 22, 2012.

The co-funding for GBYP Phase 2 was committed by United States, Turkey, Libya, Japan, Morocco,
Canada, Norway, Croatia, Chinese Taipei and the ICCAT Secretariat. The provision to accept
additional contributions from various entities and private institutions or companies was also



confirmed and additional funds were provided®, mostly in kind or specifically devoted to individual
activities.

The contents of the report up to November 2011 were presented to the SCRS and the ICCAT
Commission and they have been approved, while the contents up to February 2012 were presented
to the GBYP Steering Committee and they have been approved. The contents concerning the second
part of the extension period of Phase 2 followed the same research lines already agreed, completing
some tasks.

The Phase 2 activity up to August 9, 2011, was described by Deliverable “All Tasks.1”.

2.0 Coordination activities

The GBYP Phase 2 officially started on 22 December 2010, with the signature of the agreement
between the European Community and the ICCAT Secretariat.

The very first period of this second phase, was devoted to setting-up a detailed weekly work-plan for
2011 and for preparing the necessary Calls for Tenders.

The call for tenders for recruiting the GBYP research assistant was launched at the early beginning of
December, after the final approval of the budget components by the ICCAT Commission. 14
candidates were examined and the ICCAT-GBYP Selection Committee selected the four best and
then, after the last evaluation, Dr. M’"Hamed Idrissi was selected and he started his duty on March 3,
2011.

A technical support (already included in the budget), particularly for managing and organising the
many data sets obtained by GBYP, was required to ICCAT. Some candidates were selected by an
external job agency and then the final selection was carried out at the ICCAT Secretariat on October
19, 2011, by an ad hoc Selection Committee. Dr. Ana Justel Rubio was selected and she started the
activity on 25 October, 2011.

Another relevant activity at the early beginning of Phase 2 was the organisation of the various
meetings planned in February, which required a huge effort for getting all the essential presentations
by various scientists, and to get all invited speakers at the right time. The overall participation of 44
scientists from 11 countries and the extremely positive comments received compensated all efforts
and confirmed the positive reaction of the scientific community and stakeholders to the GBYP
activities. Another important meeting was organised in the extension of Phase 2, on 17 & 18 April
2012, with the participation of 29 scientists from 12 countries.

Another coordination activity in Phase 2 concerned the organisation of the electronic tagging
activities carried out in a Moroccan trap in May 2011 and May 2012, and field inspections for the
aerial survey activity in 2011. Furthermore, an intense activity was devoted to the tag awareness
campaign, particularly during the extension period in the first part of 2012.

The coordination activities were mostly devoted to organise all the preliminary work for releasing the
various Call for tenders in agreement with the ICCAT Secretariat, organising the various ad hoc
Evaluation Committees after revising the various proposals in terms of fulfilling the requirements,
and ensuring the follow-up activities (communication, contracting, monitoring, administrative

! Additional financial contributions to GBYP were provided by Asociacién de Pesca, Comercio y Consumo Responsable de Attin Rojo (SP)
and by Grupo Ricardo Fuentes e Hijos s.a. (SP) and, in kind, by Balfegd Grup (SP), IEO—Fuengirola (SP); INRH —Tangier (MO), Maromadraba
SARL and Es Sahel (Fuentes Group)(MO), Roberto Mielgo Bregazzi (SP) and WWF Mediterranean Programme.



controls, etc.). The coordination included also the continuous contact with the ICCAT Executive
Secretary, the ICCAT Administration and the GBYP Steering Committee, organising all the necessary
meetings and providing constant information about all the programme activities. The ICCAT
Secretariat nominated Dr. Laurence Kell as internal focal point for the GBYP activities.

The coordination staff and contracted or invited scientists participated officially to the meetings and
activities detailed on Annex II.

A constant duty of GBYP is also to provide a scientific support (on request) to the various national
initiatives which are potentially able to increase the effectiveness of the GBYP and its objectives. For
this reason, the Coordinator joined the Steering Committee for the bluefin tuna programmes of the
NOAA, together with other members of the GBYP Steering Committee; in this function he
participated to the evaluation session of the US domestic research programmes for bluefin tuna.

The coordination activity required a continuous and constant contact with many institutions and
people; this resulted in a considerable amount of e-mails and letters. According to the EC Grant
Agreement, up to date, it was necessary to set-up a total of 23 deliverables, while several reports
were provided to the GBYP Steering Committee and the SCRS (the full detailed list of the deliverables
and scientific papers is attached as Annex lll). A total of 22 contracts were delivered, and several
agreements for invited speakers and trainers were also issued. The administrative activity was very
intense and heavy, with continuous and constructive contacts with the ICCAT Administrative
Department, which had to face an important additional workload caused by GBYP activities.

In conformity with the Atlantic-Wide Bluefin Research Programme (GBYP) adopted by the SCRS and
the Commission for Phase 2, the following research initiatives have been conducted or initiated (see
also Table 2 at the end of the activities).

3.0 Data mining and data recovery

As usual, the first preliminary activity was conducted at the ICCAT Secretariat. An updated analysis of
the ICCAT data base on bluefin tuna was carried out, with the purpose to identify the most relevant
gaps in the data series which are potentially useful for the stock assessment, taking into account the
data already collected under GBYP Phase 1; this gap analysis was provided by GBYP to the SCRS
Scientists and National statistical correspondents to help them in detecting the lacking data.

3.1 Objectives of the data recovery and data mining

The objective of data recovery and data mining activities is to fill the many gaps existing in several
data series currently present in the ICCAT data base, concerning both recent and historical data,
which causes a large amount of substitutions in the assessment process, increasing uncertainties. At
the same time, data mining activities should provide reliable data series, longer that those currently
available, recovering data from many sources, including archives having difficulties for the access.
This activity will allow for a better understanding of the long-time catch series by gear, improving the
data available for the assessment and possibly for replacing substitutions used for data gaps.

The objectives sets for data recovery and data mining in Phase 2 have been largely accomplished,
even if the historical data from the Ottoman Archives and the video analyses were not accomplished,
due to the lack of tenders for both tasks. These objectives will be partly moved to Phase 3, as
recommended by the GBYP Steering Committee.




3.2 Data recovered in Phase 1 and 2

The data recovery and data mining activities in Phase 2 are described in detail on Deliverable B1.3
(issued on June 27, 2011), Deliverable B1.3.1 (issued on October 11, 2011) and Deliverable B1.3.2
(issued on April 22, 2012).

In total, ICCAT-GBYP issued 5 Calls for Tenders under this activity in Phase 2 (3 for data mining and
data recovery, 1 for SST data and 1 for the elaboration of aerial survey data), releasing a total of 10
contracts. Considering also the activity in Phase 1, the total of Phase 1 and Phase 2 combined is 10
Calls for Tenders and 17 contracts.

The amount of data recovered by GBYP in Phase 1 and Phase 2 is very relevant and the following
table 1 shows the results for the major components.

Table 1. Total data recovered by GBYP in Phase 1 and Phase 2.

TOTAL PHASE 1 + PHASE 2 Total Total OG+TP
oG 87,834 118,551
# Records
TP 30,717
0G 34,753 23,225,853
BFT (n)
TP 23,191,100
BFT () 0G 119,227 738378
TP 619,151
. 0G 94,932 102,542
# Fish Sampled
TP 7,610

In terms of number of records and number of fish sampled (Task Il), most of the data are originating
from various gears (BB, LL, HP, HL), while in terms of number of tunas and total bluefin tuna weight
in the catches, the large majority of the data are from tuna traps.

These data are clearly showing the enormous improvement provided by GBYP to the ICCAT bluefin
tuna data base in the first two years and it is the clear demonstration that the data recovery activity
is able to find data sets which are sitting in various archives.

This second round of data mining and data recovery brings the full total to 23,225,853 tunas and
118,551 fishing operations, which constitutes a considerable improvement of the data available for
scientific uses in the ICCAT data base. Even this data recovery and data mining was possible thanks to
the passion, the dedication and the availability of several scientists, who worked well over the
scheduled amount of workload established by the contracts.

In particular, it was extremely remarkable the amount of additional reliable data series provided for
tuna traps, which currently start from the year 15252 This fact labels the ICCAT bluefin tuna data
base as the longest among those hold by all others RFMOs and possibly as the most extended among
all fishery data series.

2 Additional data were made available by the GBYP Coordinator in the last part of Phase 2, and now the historical series starts from the
year 1509. These additional data are still not fully included in the ICCAT bluefin tuna data base and will be analysed in Phase 3.



3.3 Bluefin tuna fishery data analyses

The analyses of data recovered in Phase 1 and Phase 2 were not the main goal for Phase 2, but it was
decided to initiate this task, taking into account the considerable amount of work to be done.

The first part of the work concerned the quality control for incorporating the data in the ICCAT data
base and this was done by individually checking all data, at first against the existing data sets in the
ICCAT bluefin tuna data base, for confirming that there was not any potential duplication, and then
by an in-depth control. This first part of the work is essential for going on with the regular ICCAT data
process, which requires steps by the SCRS Bluefin Tuna Species Group and Subcomstat.

Immediately after the first essential quality control, which required a lot of time and several internal
meetings, because it was necessary to individually check a total of 118,894 basic records, it was
decided to initiate a series of basic analyses in strict cooperation with the ICCAT Statistical
Department for providing a detailed overview of all data recovered and some very preliminary
elaborations (length-weight correlations, length frequencies, etc.). A particular attention was
devoted to trap data sets (see the following Table 2), both for the specificity of this gear type and for
the extremely long data series, and for these reasons the analyses were conducted separately.

Table 2. Details of the data recovered from tuna traps by GBYP in Phase 1 and Phase 2.

GBYP DATA RECOVERY AND DATA MINING: TUNA TRAPS

Reference: Calls for Tenders 01/2011, 02/2011, 11/2011 (Phase 2)

Country 1" year last year |no. of Traps | no. of matanzas no. of BFT
Italy 1708 1935 73 9.985 3.427.076
Libya 1915 1942 18 1.203 339.509
Morocco 1927 2007 13 1.080 399.538
Portugal 1837 1934 23 10.029 5.404.873
Spain 1525 2009 51 7.190 12.581.269
Tunisia 1863 1932 8 1.174 1.035.940
Total Phase 2 Traps 1525 2009)| 186) 30.661 | 23.188.205

Reference: Calls for Tenders 02/2010 (Phase 1)
Country 1*year last year |no. of Traps | no. of matanzas no. of BFT
Italy 1994 2008 6 56 2.895
Total Phase 2 Traps 1994 2008 6 56 2.895

Total bluefin tuna trap fishery data recovered by GBYP in Phase 1 and Phase 2

1" year last year |no. of Traps | no. of matanzas no. of BFT

TOTAL 1525 2009 187 30.717 23.191.100

The analytical work is essential for including all data recovered so far and those that will be collected
in the future in the bluefin tuna stock assessment process.

The scientific reports about the preliminary analyses on the bluefin tuna data recovered by GBYP in
the first two years of activities will be officially presented to SCRS in 2012.




3.4 The Symposium on Tuna Trap Fishery

The first use of these data was during the ICCAT/GBYP Symposium of Trap Fishery for Bluefin tuna,
held in Tangier (Morocco) from 23 to 25 May 2011, and included within the GBYP Data mining, data
recovery and data elaboration activity. The Symposium was attended by 60 scientists (among them,
10 invited speakers), representatives of the industry and NGOs and 27 papers have been presented.
The GBYP Coordination provided the Symposium with a comprehensive review of bibliography and
iconography on tuna trap fishery. The Symposium was considered the most important on this ancient
fishery never held in the world, also because it was possible to have an overview of some traditional
trap fisheries from distant areas (Japan, US, Canada), and assembled together very detailed
information about historical, cultural, social, economic and fishery aspects of an activity which is the
most ancient industrial fishery in the world, dating back at least 2600 years.

This action was detailed in the Deliverable B1.2, issued on June 27, 2011. The full report of the
Symposium is available on the ICCAT page
(http://www.iccat.int/Documents/Meetings/Docs/2011 BFT TRAP SYMP REPORT ENG.pdf ), and it
was submitted to the GBYP Steering Committee and the SCRS in 2011 for approval. The scientific
papers and presentations at the Symposium are published on the special issue of the ICCAT Collective
Volume of Scientific Papers, vol. LXVII, 2012 (attached to the Deliverable 22 issued on June 22, 2012).

The Symposium was also the opportunity for implementing the first cooperative electronic tagging
activity in Morocco, and this additional action is reported in this report in paragraph 5.5.

3.5 Sea-Surface Temperature (SST) data and environmental data

As detailed on the Deliverable B1.3.1, the 2011 SST data were provided by Collecte Localisation
Satellites - CLS (France), with the same methodology used for the historical sets from 2000 to 2010.
These data have been used for elaborating the spatial model of the aerial survey data (see paragraph
4.4) and can be used for adding reliable environmental data to advanced models in future
assessments.

Additional data sets, concerning daily SST maps and daily wave maps (Figure 1), were collected
directly by the GBYP Coordination staff, without any impact on the budget. These data sets were
essential for understanding the fishing possibilities for some gears and for confirming the field
observations about the presence of spawning tunas in some areas.

GHOO Gruppo NMazionale di Oceanografia Operativa )
™ mev

Isracl Oceanographic & Limaological Hesearch

Turael Marine Duts Conter (ISRAMAR)

Mediterranean Wave Forecast (WAM)

. % .
. 4"‘;_:5."

_ Potersi Torparatire. G im B

e I’ﬁ"l, &t , Lr ot Sr'\ DRV = :;|
B | f N oA ! S = S |
? = i & O " \L}. fﬁ"f(/{/”\\&k W e ::; |_
- E { . G | = et S oo N L B 2 |
% - | T ey et |
L emsmetirih e 00 12 20 3¢ 40 50 68 10 - ‘_“:; B L, SR |
[z " w o W = B T T T T T =
IO Ledig e S
f o®rR B N B B F N N N Sigrificant Wave Haight [m] and 18m Wind G081 0000 GMT oo
2 J
. & ® B 2

Figure 1 — An example of the daily maps for sea surface temperatures (left) and waves (right) collected by GBYP
during the aerial survey campaign in 2011.
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3.6 Elaboration of Aerial Survey Data

According to the decision taken by the GBYP Steering Committee (June 26-July 1 2011), it was
decided not to issue a third Call for Tenders as it was originally planned, but instead to provide a
contract to the same team who made a satisfactory work in Phase 1, asking the team not only to
elaborate on the aerial survey data from the 2011 activity, but also a more complex analysis to be
conducted on the data from the last two years, with the purpose to develop recommendations on
the minimum aerial survey design(s) required for use within a scientific management framework. All
details are included in the Deliverable B2, issued on February 10, 2012, concerning the GBYP Aerial
Survey, while a synthesis is on paragraph 4.4 of this report.

4.0 Aerial Survey on Bluefin Tuna Spawning Aggregations

After the experience in the first year, which demonstrated possibilities, limits and capacities of the
aerial survey on bluefin tuna spawners, the GBYP Steering Committee recommended to organise a
Workshop on Aerial survey for Bluefin Tuna, for having a general overview of the best practices on
this particular technique around the world and discussing the best possible approach in Phase 2 and
in the next years. The Workshop was endorsed by SCRS.

4.1 Objectives of the Aerial Survey for bluefin tuna spawning aggregations

The aerial surveys have the scope to provide fishery independent indices, concerning various
fractions of the bluefin stock. The aerial surveys targeting spawning aggregations can potentially
provide indices for the spawning stock biomass, while aerial surveys targeting aggregations of
juveniles can potentially provide indices for the recruitment. In every case, surveys shall be
conducted with a statistically sound design and for several years in order to get reliable indices. The
aerial surveys can provide trends over a given period, which is usually never less than 6 years, along
with yearly variability of apparent abundance in the surveyed areas, associated with the CV.

The GBYP, in Phase 1 and 2, within the objectives, was able to reach the following results: 1) identify
a defined methodology for the aerial survey of bluefin tuna spawners and verify the feasibility; 2)
identify a survey design approach which can be modified in real-time for responding to emergency
imposed changes or opportunities; 3) identify operational limits and needs; 4) obtaining for the first
time fishery independent estimation of quantities of bluefin tuna spawners in the survey areas, with
the associated CVs and variability between years; 5) identify the basic elements for defining the
correct strategy for obtaining trends of apparent abundance and, consequently, define the minimum
limits for having a reliable extended survey under various scenarios.

Considering the serious budget reduction and the many operational constraints of various types
encountered in both Phase 1 and Phase 2, the results obtained by these two first years of survey can
be considered satisfactory, even if critical events of force majeure partly limited the survey activity in
some areas.

4.2 The ICCAT-GBYP Workshop and the Training Course on Aerial Survey for Bluefin Tuna

The ICCAT-GBYP Workshop on Aerial Survey for Bluefin Tuna, recommended by the GBYP Steering
Committee and by the SCRS in 2010, was endorsed by the Commission in its 2010 meeting.

The Workshop was held at the ICCAT Secretariat in Madrid, on 14™ to 16™ February 2011 and was
attended by 44 scientists from various ICCAT CPCs, industry and NGOs representatives, including 4
invited speakers. The high attendance was very useful for discussing many practical and theoretical



issues about the aerial survey technique, showing the various approaches used in the few countries
where the aerial surveys on marine animals are carried out (mostly on marine mammals, with a few
activities on tuna species), the practical problems, the various designs and statistical approaches. The
full report of the GBYP Workshop on Aerial Survey is available on the ICCAT page
(http://www.iccat.int/Documents/Meetings/Docs/2011 GBYP WORKSHOPS ENG.pdf ), while the
details and the presentations were included in the Deliverable C1, issued on March 11, 2011.

The difficulties presented by the GBYP Aerial Survey were discussed in details, particularly for the
aspects concerning the fact that the Mediterranean Sea is shared among 24 aerial spaces, managed
by each country (Figure 2), and the difficulties for getting the permits in some areas, where
procedures might be particularly complex.
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Figure 2 — Boundaries of the national air-spaces in the Mediterranean Sea (the Black Sea is excluded), showing
the complexity of operating in a geographical area with 24 Countries (16 are ICCAT CPCs), with various rules.

The Workshop provided several recommendations, some of them to be immediately enforced in
GBYP Phase 2. The GBYP Steering Committee held a meeting on February 17-18, 2011 (Deliverable
23), immediately adopting some of the recommendations proposed by the Workshop (Distance
method, survey restricted to June, mandatory use of bubble windows, two scientific observes on
each aircraft, four areas to be monitored, use of geo-stabilised cameras if possible, aerial survey on
juveniles to be encouraged on CPCs funds), moving others to SCRS for the aspects concerning the
next years (extensive synoptic survey).

The GBYP set up general rules for standardising the aerial surveys to be conducted: all aircraft shall
have upper wings, two engines and bubble windows (one per side) shall operate at an altitude of 300
(with 10% tolerance) over the sea level and at a speed of 300 km/h (10% tolerance), and shall have a
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GPS able to continuously recording the track and the related data. Each aircraft shall be identified by
an ICCAT number in contrasting colour with the aircraft, on one lower side of the wings and on one
side of the aircraft. In Phase 2, according to the outputs of the GBYP Workshop on Aerial Survey,
each team on board shall include an expert pilot, a professional tuna spotter and two scientific
observer. All sightings shall be properly recorded on a common form in excel (improved after the
experience of the first year), to facilitate the data elaboration, and documented by photos.

The decision to organise a training course for the pilots, the professional spotters and the scientific
spotter was confirmed, setting the date in May, after the Call for tenders, the selection of bids and
the signature of the various contracts.

The GBYP Training course for the Aerial Survey was held on May 17 &18, 2012, attended by 21
participants and 3 instructors. The details are on Deliverable C2, issued on June 27, 2012. The
training course was unanimously considered very useful by all participants.

These activities were presented to the SCRS in 2011, for revision and approval.
4.3 The ICCAT-GBYP Revision of the Aerial Survey Design for Phase 2

According to the discussions, the conclusions and the recommendations of the ICCAT-GBYP
Workshop on Aerial Surveys and to the following recommendations provided by the GBYP Steering
Committee (Deliverable 23), it was decided to fully revise the GBYP aerial survey design adopted in
Phase 1, following the same methodological approach for providing a revised design to be used in
Phase 2.

A preliminary work was done at the ICCAT Secretariat, using the VMS data from bluefin tuna purse-
seiners for the years 2008, 2009 and 2010, was very useful for better defining the boundaries of the
various sub-areas, always taking into account the already existing knowledge on the biology and
ethology of the eastern Atlantic bluefin tuna stock during the spawning season. After an internal
discussion, taking into account the situation in several North African countries, and particularly the
operational problems encountered by the companies engaged in the GBYP aerial survey in Phase 1
for obtaining the flight permits in the Tunisian and Egyptian air-space, it was decided to modify the
sub-areas 3, 4, 7 and 8 established in 2010, by cutting the eastern boundaries in the Gulf of Sirta
from the previous sub-area 4, and by joining and reshaping the previous sub-areas 3, 7 and 8.

The design was made by the same team who made the design in Phase 1 (Alnilam Investigacion y
Conservacién SL, SP), by using the “DISTANCE” software tools and the details are reported by the
Deliverable C3, issued on April 28, 2012.

Then, just before finally refining the design, there was a further deterioration of the situation in the
North African area and then it was decided to ask for a design having two alternative scenarios, the
first including the Libyan air space (with the new sub-areas 3CL and 4) and the second without the
Libyan air space (with the new sub-area 3CM, Figure 3). According to the UN Security Council
Resolution 1973/2011 on March 17, 2011, establishing a no-fly area in central-southern
Mediterranean (released on March 18 and enforced immediately after), and taking into account the
various problematic socio-political situations in other areas, it was decided to limit the GBYP Aerial
Survey for bluefin tuna spawning aggregations to sub-areas 1, 2, 3CM and 6. As a consequence, the
second scenario was the one adopted for the aerial survey activity in Phase 2, according to the field
situation at that time.

The full report for the revised design in Phase 2, along with the new tracks for all areas, was
submitted on March 21, 2011 and it was approved by ICCAT-GBYP after checking the contents at the
Secretariat.
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The design was further revised during the survey, due to the unexpected prohibition to use the
southern part of area 3CM, due to military reasons, which forced our aircraft to abandon this
corridor. This last change did not affected so much the observations in sub-area 3-CM.
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Figure 3 — The final scenario for the aerial survey on bluefin tuna spawning aggregation in Phase 2 (2011), with
4 sub-areas. This scenario was the one initially adopted for the survey in 2011. The red areas (S of sub-area
3CM and sub-area 6) show where it was impossible to carry out the survey for force majeure motivations.

4.4 The ICCAT-GBYP Aerial Survey for Bluefin Tuna Spawning Aggregations in Phase 2

The Deliverable C4, issued on October 11, 2011, describes in detail the results of the aerial survey on
spawning aggregations in 2011, and included also the first preliminary report on the analyses carried
out on the survey, made for preliminary information to GBYP Steering Committee, the SCRS and the
ICCAT Commission.

Three companies carried out the aerial survey in Phase 2 (Grup Air-Med, Spain, for sub-area 1;
Consorzio UNIMAR, Italy, for sub-area 2; Périgord Travail Aérien, France, sub-areas 3CM and 6). In
agreement with the GBYP Steering Committee, the beginning of the survey was delayed for avoiding
any potential interference with the purse seine fishery and then it was adopted the following
calendar: June 7 in sub-area 6 (eastern Mediterranean Sea), June 12 in sub-area 3CM (Central
Mediterranean) and June 15 in sub-areas 1 (Balearic Sea) and 2 (south Tyrrhenian Sea); it was agreed
to eventually anticipate the beginning of the survey if the quota will be reached before these dates
by the fleets fishing in each of these areas. The aerial surveys initiated on June 10 in sub-area 1 (the
guota was reached on June 9, 2011), on June 20 in sub-area 2 (due to a technical problem to the
aircraft), on June 12 in sub-area 3CM , while the aircraft was moved to sub-area 6 on June 11.
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The aerial survey in Phase 2 was done on schedule in sub-area 1, 2 and 3CM, while it was not
conducted in sub-area 6. The aerial survey activity in Phase 2 was characterised by several difficulties
which were impossible to consider in advance. Sub-area 1 was affected by many days of strong
winds, which caused the request to extend the ending date by 5 days (agreed by the GBYP Steering
Committee). The aircraft used in sub-area 2 had several mechanical problems, besides of the correct
maintenance schedule and revision (checked by GBYP) and it was necessary to alternate two aircrafts
with the same characteristics. The aircraft operating in sub-area 3 CM on June 15 was forced by a
NATO French aircraft to stop flying in the 20 miles large area north of the UN No-Fly zone; this
prohibition was further confirmed to the contracted company by the Malta Aviation Authority,
justified with security or military reasons; this limitation caused the reduction of the survey area,
exactly in the same way experienced in Phase 1.

The worse situation was reported in sub-area 6, because the aircraft got on site only with the landing
permit, waiting for the survey permit, which never arrived before July 10, besides of direct
interventions of the ICCAT Executive Secretary. The Turkish Authorities finally released the survey
permit on July 15, 2011, with the obligation to carry on board a Turkish observer. This date was
outside the spawning season and the survey was cancelled for force majeure.

The aerial survey on spawning aggregation in 2011 was affected not only by the above mentioned
problems, but also by the unusual situation in terms of temperatures and winds. The surface
temperature was unusually very hot at the beginning of the potential spawning period (May) in the
Tunisian waters and in the Eastern Mediterranean. Waters became wormer even in the Western
Mediterranean, close to the Balearic area, well in advance of the usual average time and anticipated
spawning was noticed in this area before the beginning of the GBYP aerial survey. The waters in
Southern Central Mediterranean had a serious delay in reaching the suitable temperature for
spawning, possibly due to the strong winds that characterized this part of Mediterranean in late
spring 2011. It was very interesting to notice a large area of warm surface water in the lonian Sea,
reaching also the coasts of Cirenaica and creating an unusual area potentially suitable for spawning in
this large portion of the Mediterranean Sea. The winds which arrived in the Western Mediterranean
in June created problems for keeping the warm water layer close to the surface, while winds affected
also the first part of the spawning season in the Southern Tyrrhenian Sea and for several days in the
Eastern Mediterranean, impeding the thermocline to stabilize at the right depth for allowing bluefin
tuna spawning in these periods and in those subareas®.

These environmental/oceanographic conditions were clearly reflected by the reduced surface
surveyed in sub-area 3CM, because it was impossible to spot the bluefin tunas far from the aircraft
track when they were swimming well below the sea surface.

The data obtained in the various sub-areas by the aerial survey were elaborated and analysed by the
same company (Alnilam Investigacién y Conservacién SL, SP) which carried out the elaboration in
Phase 1, and the full report was provided by Deliverable B2, issued on February 10, 2012. Bluefin
tuna sightings in GBYP Aerial survey in 2011 are showed on Figure 4.

® According to the environmental and fishery observations available from several sources, bluefin tuna spawning in 2011 was scatterd into
different time blocks in the various areas, being more continous and regular in the eastern Mediterranean, unusually abundant in the
eastern-central Mediterranean, more delayed and concentrated in the southern-central Mediterranean, anticipated, interrupted and
slightly delayed in the southern Tyrrhenian Sea and anticipated, interrupted and then consideralbly extended up to the beginning of the fall
in the western Mediterranean close to the Balearic area.
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Figure 4. Sightings of bluefin tuna on (white spots) and off (red spots) effort in sub-areas 1, 2 and 3CM in 2011.

Table 3. Comparison of main results on effort, encounter rates and density of schools, and mean and
total weight in the three subareas, between 2010 and 2011. Sub-area 6, surveyed only in 2010, is not

included.

Year 2010 2011

3 (left 3M (left
Sub-area 1 2 truncation) 1 2 truncation)
Survey area (kmz) 62,264 52,461 90,796 62,264 52,461 100,471
Number of transects 52 45 42 131 77 65
Transect length (km) 6,301 8,703 5,288 7,977 8,771 11,429
(Ez:;:ti"e strip width x2 9.66 2.92 9.66 7.03 7.03 0.66
Number of schools 7 6 19 11 10 35
Encounter rate of
schools 0.0011 0.0007 0.0036 0.0014 0.0011 0.0031
%CV encounter rate 51 43 39 32 31 24
Density of schools (1000
km'z) 0.157 0.237 0.508 0.196 0.162 3.980
%CV density of schools 55 53 44 37 36 26
Mean weight (t) 127.1 124.2 50.6 84.8 42.7 102.8
%CV weight 8.0 5.6 25 26 44 27
Total weight (t) 1,244 1,540 2,335 1,033 364 44,837
%CV total weight 56 53 51 43 54 41
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CVs for density of schools in all models varied between 26 % for sub-area 3M and 36 - 37% for sub-
areas 1 and 2 (figure 3). The precision of mean school size was in the same range, between 26 and
44%. CVs for estimates of total weight were high in all sub-areas: 41% for sub-area 3M, 43% for sub-
area 1 and 54% for sub-area 2. Summing over all sub-areas surveyed, the CV of total abundance was
41 %, and much lower than the CV in 2010. The coefficients of variation have gone down
considerably in all sub-areas in 2011, when the number of sightings has increased. Table 3 reports
the data obtained by the GBYP aerial survey in Phase 2 and the comparison with those obtained in
Phase 1.

In sub-area 1, there was 27% more effort in 2011 than in 2010 while there was a 57% increase in
number of sightings, resulting in a similar increase in encounter rate (27%) and density of schools
(25%). However, the mean weight of the schools has decreased 30% in 2011 with respect to 2010.
Therefore, it seems that in 2011 there were more groups but smaller (in terms of weight) than in
2010, resulting in a decrease of 17% (211 t) in final total weight for this sub-area from 2010 to 2011,
which, given the wide CVs, are no significantly different.

The GBYP considers that, taking into account the additional information available and as mentioned
before, the lower quantity of bluefin tuna in this area is possibly due to an anticipated presence of
bluefin tuna in the area, induced by an anomalous anticipated warming of the surface waters in the
Balearic areas at the beginning of May; these two factors, combined with the late beginning of the
aerial survey, can possibly explain the variability. Tagging data from IEO confirms that several bluefin
tuna spawners anticipated their presence in the western Mediterranean in 2011, leaving the area
well before the usual time.

In sub-area 2, the effort was very similar in both years but with more sightings in 2011 (67% more),
resulting in a larger encounter rate (57% larger). However, density of schools is smaller (32%) in
2011. This is due to a much larger esw” in 2011 than in 2010, so even if encounter rate of schools is
larger, it refers to a much smaller searched area, and therefore when extrapolating the density
within the searched area to the whole sub-area, the overall density is much larger. Also the mean
weight per school was much lower in 2011 than in 2010 (66% lower). All this yields provided a
considerably smaller total weight of bluefin tunas in sub-area 2 with respect to 2010: 1176 t less,
representing a decrease of 76%.

The GBYP considers that, taking into account the additional information available and as mentioned
before, the late beginning of the survey was only partly able to intercept the bluefin tuna schools
that were previously present in the area (similar to sub-area 1) and that were noticed by the purse-
seine vessels fishing there at the beginning of the fishing season, possibly because of the higher
temperatures at the beginning of June. As a matter of fact, the SST on June 12 started to slowly
decrease for a couple of days, logically inducing some changes in the behavior of spawners.

Sub-area 3 had different size in 2011 due to some changes done to the limits of the block, resulting in
an area 10,000 km? larger (around 10%), even considering the shortcut imposed in the southern part.
In 2011 much more effort was done in this area, more than the double than in 2010, resulting also in
a much larger number of observations, but in a proportional way to the increase in effort. Therefore,
the encounter rates of schools remain very similar in both years. However, the esw in 2011 is
considerably smaller than in 2010: 330m versus 4,830m (right truncation distance in 2011 was 800m,
while it was 7,500m in 2010). This very large difference in esw could be explained, at least partially,
with potential differences in searching protocol and/or with the particular environmental situation
noticed in the area. In addition, the mean weight per school has increased to around double in 2011
with respect to 2010, the contrary of what happened in sub-areas 1 and 2. As a consequence of all

* esw is the estimated effective strip half-width
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these factors, the total weight estimated for this sub-area is extremely larger in 2011 than in 2010
(1820% increase).

The GBYP considers that, taking into account the additional information available, it is possible that
tuna schools in sub-area 3CM were more present during the survey period, because the strong winds
that characterized the first part of the season (May) were much less strong in June-July, allowing for
a later stabilization of the thermocline. In this case, the late beginning of the survey intercepted a
more favorable condition for spawning, while the huge presence of a very warm and stable large
water mass between SE ltaly, Cyrenaica and SW Greece created for several weeks a very attractive
area for bluefin tuna spawners, possibly increasing their eastward movements in the Strait of Sicily
towards this large area. At the same time, the fact that most of the bluefin tuna schools were not at
the surface but just below it was the clear reason for the much lower esw in 2011, because it was
impossible to detect them far from the aircraft track. This fact further confirms the validity of the
high estimation of the number of tunas in this area.

The GBYP considers that the changes induced by the technical decisions adopted by the Steering
Committee might be a part of the variability encountered in 2011, particularly about the different
esw; as a matter of fact, changes in esw were expected, because flat windows were used in 2010,
while mandatory bubble windows were used in 2011. At the same time, all observers reported
problems in using the declinometers (mandatory in 2011), because the precision provided by the tool
is very similar to the estimation provided by the pilot and small gains in terms of precision are not
compensating the time for using this tool and the difficulties for keeping the tunas within the
observer’s detection range. These two technical issues should be further tested in future surveys.

Under the GBYP Data Recovery Framework it was required to include an evaluation of the
importance of environmental covariates, such as sea surface temperature data, in the aerial survey
design and analyses. Density surface modelling is an approach that uses physical and environmental
data to help explain variation in distribution and density and predict areas that are important for the
focal species. When combined with line transect sampling (called the “model-based method”; Hedley
et al. 1999), it is an alternative technique to conventional line transect sampling (“design-based
method”; Hiby and Hammond 1989; Buckland et al. 2001). The final report includes spatial models,
using methods (density surface modelling) described in Cafladas & Hammond (2006; 2008), to
explore the relationship between bluefin tuna density and environmental covariates. The report also
provides maps of the predicted densities of bluefin tuna in the survey blocks.

The best model included three covariates: latitude and longitude as an interaction and depth_mean,
but none of the sea surface temperature covariates, as they did not improve the model at all. This
model explained 48.1% of the deviance and these covariates were highly significant.

The values reported for area 3CM were considerably higher than in 2010 and then they were
considered the most uncertain. It was necessary to carry out additional work with the observers for
confirming each value, deeply analysing each sighting. All these data were confirmed and then the
analysis carried out in the report is confirmed as well. The model provided the estimates and the CVs
showed on Table 4.

The final report also considers other recently available models (Drouon et al., 2011), but the
combination of real-time aerial observations, reliable SST data and other additional information as
used by ICCAT-GBYP methodology is considered much more reliable than any other existing
modelling approach in this field, particularly because real-time data are not included elsewhere.
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Table 4. Predicted total weight (in Kgs) and animal abundance of bluefin tuna (in no.) in each survey block from
spatial modelling (model-based method) and from conventional distance sampling (CDS, design-based

method). CV values are in brackets. Sub-area 6, surveyed only in 2010, is not included.

Block Mean Weight CDS Mean Animal CDS Animal
(cv) Weight (CV) abundance (CV) | Abundance (CV)
1,198,833 1,033,000 11,154 9,616
1 (0.583) (0.429) (0.582) (0.429)
238,485 364,000 1,625 2,477
2 (0.679) (0.544) (0.605) (0.458)
51,828,826 44,837,000 642,819 549,276
3M (0.569) (0.414) (0.592) (0.420)
Total 53,266,144 46,234,000 655,598 561,369

This second year activity of aerial surveys confirmed the validity of the methodological approach in
general®, as one of the very few methodologies able to provide fishery independent data and trends,
but over a minimum time frame which exceeds the current duration of the GBYP and the number of
years actually available for the aerial survey. The budget level which is necessary for ensuring a
sufficient extended coverage as recommended by the GBYP Steering Committee should be also
considered, because it requires a well-defined engagement and the alternation among the various
GBYP activities®. At the same time, the problems encountered showed the need to get very precise
engagements by all the CPCs concerned, in order to have the necessary flight permits on time.

4.5 Evaluation and estimation of basic requirements for allowing the ICCAT-GBYP Aerial Survey
for Bluefin Tuna Spawning Aggregations to fully reach its objective

The analyses requested to the contractor included also the evaluation and estimation of the basic
requirements for allowing the ICCAT-GBYP Aerial Survey on Bluefin Spawning Aggregation to fully
reach its objective, particularly considering that the aerial survey is able to provide trends, but it is
necessary to have various years of data for getting reliable trends. The recommendation by the GBYP
Steering Committee was to extend the survey to a much larger area, with the purpose of more
reliably coverage of a bigger portion of the spawning areas in the Mediterranean Sea and for better
detecting variability among areas. Due to the high variability of the bluefin tuna spawning
aggregations by year, which is conditioned by many factors, and particularly by the instant
oceanographic conditions and the short and medium time evolution of winds and temperatures, it is
extremely difficult imagining the various scenarios according to the current knowledge, which is
certainly limited. In any case, using the data obtained by the GBYP Aerial Surveys in 2010 and 2011
and with a continuous dialogue with the GBYP Coordination, it was possible to obtain some possible
scenarios under different approaches. This part of the study was presented to the Steering
Committee, to SCRS and to the ICCAT Commission in 2011, and it was included in the Deliverable C4,
issued on October 11, 2011.

The basic question was the following: how much searching effort is required to achieve a CV of
abundance that will allow a given rate of recovery to be detected with reasonable power?

5 Many data on marine Mammals and sea turtles have been collected during the survey in Phase 1 and Phase 2. Besides their high interest,
these data were not elaborated so far and they will be analysed in the following years, because this is not a priority task of GBYP.

® The contemporary engagement for carrying out the aerial survey and other expensive activities like the extensive tagging and the bio-
genetic sampling and analyses implies a high level of budget, similar to the original one adopted by the ICCAT Commission, while the
current level of reduced budget does not permit to have all those activities at the same time.
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The analyses provided that there are two main scenarios to be considered, also taking into account
reasonable budget and operational constraints: the first one covering 100,000 km per survey, for
almost half of the potential Mediterranean bluefin tuna spawning areas, and a second one covering
200,000 km per survey, for almost all of the potential Mediterranean bluefin tuna spawning areas’.
These two basic scenarios were fitted with various recovery rate assumptions and the relative CV.
The power analysis showed that the rate of recovery detectable decreases as CV of abundance
decreases and number of surveys increases (Table 5). At the same time, the power analysis showed
that number of surveys required decreases as rate of recovery increases and CV of abundance
decreases (Table 6).

Within the best possible scenario (20% recovery rate in the survey period and 15% CV), the number
of survey required should be at least 5, while under the worse possible scenario taken into account
(5% recovery rate and 27% CV) the minimum number of surveys required should be 13. Considering
the strict management measures, the reduced fishing season, the sequence of recent years with
strong recruitment, it would be possible that a reliable trend of abundance of bluefin tuna spawning
biomass could be obtained after a minimum of 6 years of extensive aerial surveys®.

Table 5. Power analysis: identification of the various CVs under the two hypothesis of total number of surveys
and the various rate of recovery scenarios during the survey period.

CV of abundance Number of complete surveys Rate of recovery per survey period
0.27 5 26%
10 7%
021 5 20%
10 6%
0.19 5 19%
10 5%
015 5 15%
10 4%

Table 6. Power analysis: identification of the minimum number of aerial surveys required under the various

scenarios of recovery rates during the survey period and the different CVs.

Rate of recovery per survey period CV of abundance Number of complete surveys
5 27% 13
15% 9
10 27% 9
15% 7
20 27% 6
15% 5

7 The potential spawning areas in the Mediterranean were calculated considering the historical and current scientific knowledge on bluefin
tuna spawning and including also marginal areas where oceanographic conditions might allow spawning in some years; the areas excluded
are the Strait of Gibraltar, the Alboran Sea, the Gulf of Lion, the Ligurian-Provencal basin, a narrow strip along the western Sardinian coast,
a narrow strip along the SW part of Sicily, a narrow strip area along E Sicily, the northern Adriatic Sea and some N-NE parts of the Aegean
sea. This approach should be able to include also marginal areas.

8 Due to the current reduced budget and the possible continuation of similar budget constraints in future years, it would be reasonable to
consider the possibility of alternating various GBYP activities, but always maintaining a minimum of two year consecutive aerial surveys;
under this scenario, if the assumed recovery rate will be confirmed, the CV might increase. This is to be taken into account when
considering the various GBYP activities, their objectives and the balance between financial resources and expected results.
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The conclusion is that with the aerial survey methodology it is possible to collect data which are
potentially useful for management. Those data, which could be considered more reliable than fishery
data, can be used in the assessment models like other abundance indices (i.e.: CPUE).

5.0 Tagging activity

According to the general programme, it was planned to begin the tagging activity in GBYP Phase 2,
including a preliminary operational meeting and then a field activity with conventional tags and a
limited activity with electronic tags. A second operational meeting was organized during the
extension period of Phase 2 while a tag awareness programme was also launched in Phase 2.

5.1 Objectives

The specific objectives of the GBYP tagging activity on the medium term (according to the GBYP
Tagging Design) are:

a) Validation of the current stock status definitions for populations of bluefin tuna in the
Atlantic and Mediterranean Sea. If the hypothesis of two stock units (eastern and western
stocks) holds, the tags should provide estimates of mixing rates between stock units by area
and time strata (ICCAT main area definitions and quarter at least). It is also important to
consider possible sub-stock units and their mixing or population biomass exchange,
particularly in the Mediterranean Sea’.

b) Estimate the natural mortality rates (M) of bluefin tuna populations by age or age-groups
and/or total mortality (Z).

c) Estimate tagging reporting rates for conventional tags, by major fishery and area, also using
the observer programs currently deployed in the Mediterranean fisheries (ICCAT ROP-BFT).

d) Evaluate habitat utilization and large-scale movement patterns (spatio-temporal) of both the
juveniles and the spawners.

e) Estimate the retention rate of various tag types, due to contrasting experiences in various
oceans.

A well-designed tagging programme, developed over several years schedule and with a progressive
methodological approach, will therefore be important in improving our understanding of bluefin
tuna ecology and ethology and for developing better stock assessment methods.

Electronic Pop-up tags should provide data over a short time frame, while conventional tags, internal
archival tags and PIT tags should provide data over a longer period of time, always depending on the
reporting rate.

The objectives set for Phase 2 have been mostly accomplished, taking into account all the various
changes and constraints the GBYP had to face. In particular, the synthesis for each item is the
following:

v' Operational meetings: fully accomplished, including one additional meeting not originally
included;

v’ Tagging material: fully accomplished” and additional material is already available for
allowing Phase 3 activities beginning without delay;

® Additional elements will be provided by the GBYP biological and genetic sampling and analayses.
1% Except for PIT tags, because the order was cancelled for the reasons detailed on Deliverable “All Tasks.1”.
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v Conventional tagging: mostly accomplished, due to “force majeure” operational problems in
some areas;

v' Mini-PATs electronic tagging: not originally included, was carried out also in the extension
period obtaining very useful results.

v' Tag reward policy: fully accomplished, with the new improved system officially in place.

v' Tag awareness campaign: fully accomplished, with all new awareness material distributed in
all the convention area and among all CPCs and entities.

All activities concerning tagging and related issues are reported in details on the Deliverables D1.1
(issued on March 21, 2011), “All Tasks.1” (issued on July 31, 2011), D1.2 (issued on July 31, 2011),
D2.1 (issued on October 11, 2011) and D2.2 (issued on June 22, 2012).

5.2 Operational Meetings on Bluefin Tuna Tagging

The activity at the early beginning of Phase 2 included also the organization of the ICCAT-GBYP
Operational Meeting on Tagging for Bluefin Tuna, recommended by the GBYP Steering Committee
and the SCRS and endorsed by the ICCAT Commission in its 2010 meeting. The GBYP Steering
Committee on 17 February 2011 (Deliverable 23, issued on June 22, 2012) identified some additional
issues that were discussed during this first Operational Meeting.

The Meeting was held at the ICCAT Secretariat in Madrid, on 18 February 2011 and was attended by
42 scientists from various ICCAT CPCs, industry and NGOs representatives, including 2 invited

speakers. The GBYP Tagging Design
(http://www.iccat.int/GBYP/Documents/Annex%201.%20Tag%20design%20report fin rev.pdf) and
the GBYP Tagging Manual

(http://www.iccat.int/GBYP/Documents/ICCAT%20GBYP%20TAGGING%20MANUAL fin rev.pdf)
were discussed in details during this meeting and some additional refinements were required. The
high attendance was very useful for discussing many practical and theoretical issues about the
tagging to be carried out in 2011 and in the next years. The recommendations included the indication
to limit tagging in the first year to juvenile tunas and the request for double tagging 40% of the
tagged individuals, for studying the retention rate of the various types of tags. The full details and the
presentations were included in the Deliverable D1.1 (issued on March 21, 2011.

A second GBYP Operational Meeting on Tagging, Biological and Genetic Sampling and Analyses was
organized in Madrid on April 17 & 18, 2012, during the extension period of Phase 2, for discussing all
practical aspects concerning the final activities of Phase 2 and the final plans for Phase 3.

A total of 28 scientists joined the meeting, which resulted in intense and productive discussions,
useful for better defining all the operational details and clarifying some uncertainties. The full details
are available on Deliverable 2.2 (issued on June 22, 2012).

5.3 Tags and correlate equipments

ICCAT-GBYP, in Phase 2, acquired the following tagging material, to be used in Phase 2 and following
Phases of GBYP:

Conventional spaghetti tags:
a) 30,000 Dart single-barb FT-1-94 + 2,400 applicators
b) 18,000 small-head double-barb FIM-96 + 5,300 applicators
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c) 12,000 big-head double-barb BIM-96 + 5,200 applicators

Mini-PATs:
a) 50 mini-PATs AM-P247A + 4 applicators + related satellite services

b) 26 mini-PATs AM-P247A provided by WWF-MedPO and 3 mini-PATs AM-P247A provided by
IEO.

PITs™:
a) 30 series 100 Wand readers

b) 20 series 350 Palm readers.
Details up to that date are on Deliverable “All Tasks.1”, issued on July 31, 2011.

5.4 Conventional tagging

All details about the conventional tagging activities are included in Deliverables D1.1 (issued on
March 21, 2011), “All Tasks.1” (issued on July 31, 2011), D1.2 (issued on July 31, 2011), D2.1 (issued
on October 11, 2011) and D2.2 (issued on June 22, 2012). The tagging was carried out following the
GBYP Tagging Desing and Protocols, focusing the activity og juvenile bluefin tunas. This decision
implies that tags will be possibly mostly recaptured in future years, over a longer period.

The activity was carried out by a Consortium, which provided several reports. The Consortium
encountered several problems for tagging, particularly in the western and central Mediterranean
Sea, mostly due to causes of “force majeure” (bad weather conditions, fishery technical accidents
and absence of juvenile tunas at the surface when the vessels where on site). Furthermore, the
tagging strategy revealed some limitations (the tagging platforms were different and the mortality
caused by tagging from purse-seiners was high, while the choice to explore the SW Sicily area did not
provided results). There was a continuous discussion with the contractor and it was possible to reach
an agreement for extending the tagging in the area of Gibraltar, for better balancing the number of
tagged fish against the target. All these problems combined resulted in a final agreement for a partial
reduction of the allocated budget.

The tunas tagged in each area are as follows: 1278 in the Gulf of Biscay, including the opportunistic
tagging by the sport fishers (38.89% double tagging), 1389 in the area of the Strait of Gibraltar
(43.48% double tagging); 911 in the Western Mediterranean, including tagging when tunas were
released from cages and the opportunistic tagging by sport fishers (28.65% double tagging), and 0 in
the central Mediterranean Sea (see Table 7). It total, 4950 tags were implanted, on 3578 bluefin
tunas (71.6% of the target or 79.51% of the target without 10% allowed contingency; with 38.07%
double tagging, against a target of 40%); considering all the history of this first tentative effort for
contemporary tagging bluefin tunas in several areas, the final result can be considered acceptable.

As previously mentioned, the conventional tagging activity on juveniles will provide results in the
following years, depending on the reporting rate that will be reached and the success of the tag
awareness activities.

" The order for 1,000 PITs was stopped for the motivations detailed on Deliverable “All Tasks.1”. The readers were already delivered to
ICCAT-GBYP before this event.
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Table 7. Details of the ICCAT-GBYP conventional tagging activities in Phase 2.

AREA/GEAR/DATE BASIC TAGGING DOUBLE TAGGING TOTAL NUMBER OF TAGS
Bay of Biscay, BB (Summer, 2011) 1259 497 1756
Bay of Biscay - Recreational fishing (Summer, 2011) 19 0 19
Western Mediterranean, PS (Summer, 2011) 110 45 155
Western Mediterranean, PS (Summer, 2011) 501 216 807
Western Mediterranean - Recreational fishing, CEPRR 115 0 115
(Summer, 2011) "
‘Western Mediterranean farms at Gorguel (Cartagena, i 0 15
Murcia), Ricardo Fuentes e Hijos, S.A. (February, 2012) ~ ~
Western Mediterranean farms at L™ Ametlla de Mar 0 0 0
(Tarragona), Grup Balfegs , SL (May, 2012) - -
Straits of Gibraltar, BB (November-December, 2011) 708 212 020
Straits of Gibraltar, BB (January-February, 2012) 681 302 1073
TOTAL TARGET, WITHOUT 10 % CONTINGENCIES 3578 1362 4040
ACCOMPLISHED OBJECTIVES (%), UP TO 21/05/2012 71.6 67.3 70.3
ACCOMPLISHED OBJECTIVES BY AREA (%) BASIC TAGGING DOUBLE TAGGING TOTAL NUMBER OF TAGS
Bay of of Biscay, BB + Recreational 102 004 100.3
. - r— 3 PC : = Far Y
Western Mediterranean (.- P..S campaignes) + Farms & 73 522 67
Recreational
Central Mediterranean, PS 0 0 0
Straits of Gibraltar, BB (2 campaigns) 102 121 114

5.5 Electronic Tagging in Phase 2

The electronic tagging was not originally included in Phase 2 activities, except for PIT tagging which
was cancelled as reported by the Deliverable D1.2, due to a formal problem raised by the Japanese
Government according to a domestic regulation. A first opportunistic electronic tagging activity (with
miniPATs) was possible in May 2011, while a further activity with miniPATs was carried out in May
2012 (Phase 2 extension period), in agreement with the recommendations made by SCRS and the
GBYP Steering Committee, as reported by the Deliverables D1.2, D2.1 and D2.2. Internal archival
tagging was complimentary carried out by WWF MedPO.

The electronic tagging with mini-PATs on bluefin tuna pre-spawners in a Moroccan trap in 2011 was
described on Deliverables 1.2 and 2.1. It concerned a special activity organised by IEO and WWF-
MedPO, assisted by the DPMA of Marocco and ICCAT-GBYP, sponsored by INRH, Ricardo Fuentes e
Hijos s.a., Association Marocaine de Madragues, A.N.S.A. Almadrabas de Norte s.a., Maromadraba
s.a.r.l. and Madragues du Sud. The tagging was carried out in a tuna trap in Larache (in the Atlantic
coast of Morocco): 8 large bluefin tunas were tagged by WWF-MedPO and 3 by IEO*. Among the
tunas tagged by WWF-MedPO, there were 4 premature detachments and only one individual
entered into the Mediterranean Sea; the other 7 individuals remained in the Eastern Atlantic. Three
tracks were particularly interesting: the specimen who entered in the Mediterranean Sea went in the
Balearic area during the spawning season and then left the Mediterranean going to NE Atlantic and
to some feeding grounds, and then releasing the tag off the Azores after 300 days; a specimen who
went South of the Canary Islands in mid-July (in an area where some authors hypnotized that there is
an occasional spawning area, and another specimen who went close to the Canary Islands and then
to E Azores, to another area where some authors hypnotized that there is an occasional spawning
area (Figure 5). These indications provided by two last specimens were discussed by the SCRS Bluefin
tuna Species Group in 2011 and it was supposed that the behavior might be biased by the fact that

12 1E0 did not provided any report on these tagged tunas.
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all specimens were tagged out of the water, inducing a stress*. For this reason, it was recommended
testing two strategies for pop-up tagging (out of the water and underwater) in next trials in traps.

Light Track Light Track
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Figure 5 — Tracks of three tags implanted in Morocco in 2011 by WWF-MedPO on pre-spawners: a 10-month
track showing a complex behavior (left), a migration to the Canary islands (center) and a migration to Madeira
and the Azores (right).

Other 14 miniPATs were implanted in various parts of the Mediterranean Sea (13) and in the Strait of
Gibraltar (1) by WWF-MedPO, along with 5 internal archival tags, using various platforms and often
in cooperation with sport fishers. All the miniPATs showed trajectories which remained inside the
Mediterranean, but those implanted on two juvenile tunas were particularly interesting, showing a
possible “residence” area between the Balearic Islands and the North-African coast.

Following the recommendations provided by the SCRS, the GBYP Steering Committee, the GBYP
Operational Meeting in 2012, and thanks to the kind availability of the WWF-MedPO, the INRH, the
Moroccan DPMA/DPRH and the tuna trap industry, it was possible to carry out a second electronic
tagging trial in the tuna trap of Larache (Morocco) on May 13-17, 2012.

The tagging was carried out on bluefin tunas maintained for a few days in the trap of Larache, after
that the individual quota was reached by this trap and before releasing the fish into the wild. The
first operation concerned 16 miniPATs, deployed by WWF-MedPO scientists, with the cooperation of
INRH and GBYP scientists. The second operation was carried out by GBYP scientists, with the
cooperation of INRH and WWF-MedPO scientists, implanting 10 miniPATs.

According to the recommendation made by SCRS, 50% of the tunas were tagged out of the water and
50% underwater, with the purpose to discriminate possible differences in the post-tagging behavior.
Those tagged on board were immediately released in the wild, one after the other, while those
tagged underwater were released along with other about 250 tunas in the late morning of May 16,
2012.

Some specimens were caught after very few days, one by the last Moroccan tuna trap still fishing and
one in the Alboran Sea, possibly by an unidentified longliner which threw the tag at sea after
catching this tuna. Several tags had possibly a premature release or maybe the tunas were fished,
but the detailed data are still not available.

All tags implanted by GBYP popped-up prematurely: four tags popped-up in the Atlantic Ocean, while
6 popped-up in the Mediterranean Sea (figure 6). Even if the results are still very preliminary and
elaborated data are necessary, it seems that some specimens are confirming the fact that there are
movements from West Africa toward the areas SE of Azores during the spawning season, while the
majority of the pre-spawners enter into the Mediterranean Sea.

¥ The data concerning the specimen who entered in the Mediterranean and then went to Azores were not available at the time of the
discussion in the SCRS Species Group.
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All available data will be provided for evaluation to SRCS in its 2012 meeting. Even if it will be
necessary to have the full data sets from each tag before drawing any conclusion, these preliminary
results pose several new question marks to be further investigated in the future steps of GBYP.

2012 ICCAT-GBYP Tagging in Morocco
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Figure 6 — Preliminary overview of the location where the miniPATs implanted by GBYP in the tuna trap of El
Sahel (Morocco) on 16 May 2012 popped-off or where fish were captured.

5.5.1 Discussion about the use of miniPATs and the preliminary results.

One of the major preliminary doubts about the use of miniPATs was the difficulty of recovering a
sufficient amount of data from the Mediterranean areas, because this was always a serious problem
in previous experiments, due to the electronic noise in the area, preventing most of the transmitted
data to be recovered by the ARGOS satellites. Thanks to the technical improvements made by
Wildlife Computers after the experiments carried out by the EC programme “MADE”, it seems that
now this problem is almost overcome and most of the data can be successfully recovered.

Tagging pre-spawners in Morocco, originally planned for calibrating the results of GBYP aerial survey,
revealed the high scientific importance of better understanding the behavior of the bluefin tunas
coming northward along the West African coast. For sure, it seems confirmed that a majority of
these fish enters in the Mediterranean Sea for spawning, reaching at least the Western and Central
Mediterranean. At the same time, it seems confirmed that some of these fish do not enter in the
Mediterranean Sea, but go to Atlantic areas where, in the past, some authors (De Buen, 1926;
Matters Ill, 1995) hypothesized the presence of additional and maybe not-constant spawning
areas. Even if bluefin tuna larvae were never found during the few larval campaigns carried out in
those areas, the temperature at sea and the general oceanographic conditions where these recent
tags popped-off were potentially suitable for spawning. This fact is particularly interesting from a
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scientific point of view and needs further investigations, due to the potential implications in terms
of stock structure.

At the same time, it is equally important to investigate the behavior and the origin of the fish going
to Moroccan traps before getting there and particularly in the last part of winter and the first part
of spring. Anecdotic information collected by GBYP confirms that bluefin tuna is distributed in several
parts of the southern Atlantic Ocean, but scientific data are missing for various reasons.

The use of miniPATs, as showed by the tagging carried out by WWF-MedPO in the Mediterranean
Sea and by other projects, is also very important for better understanding the behavior of bluefin
tunas juveniles, while also the behavior of pre-spawners in all the Mediterranean Sea and
particularly in the eastern basin should be further investigated.

Long-time setting for more tags is very useful, but a further improvement of the anchoring system
should be tested, possibly discussing again this issue with the US scientific team having the largest
experience in this field. Continuous contacts with the US and EU scientists carrying out electronic
tagging on bluefin tuna will be continued in Phase 3.

5.6 Tag awareness campaign, tag reporting and tag recovery activities

These activities are considered essential for improving the very low tag reporting rate existing so far
in the Eastern Atlantic (max about 5%) and the Mediterranean Sea (max about 1%).

The Deliverable D2.1 issued on October 11, 2011, provided the first information about the tag
awareness campaign, while Deliverable D2.2 updated the information and all details. The GBYP
Steering Committee, on February 2012, provided additional recommendations about the
development of the tag awareness campaign (Deliverable 23).

5.6.1 Production and distribution of tag awareness material

Following all the recommendations by the GBYP Steering Committee and taking into account the
budget available, the tag awareness material was produced in 12 languages, considering the major
languages in the ICCAT convention area and those of the most important fleets fishing in the area:
Arabic, Croatian, English, French, Greek, Italian, Japanese, Mandarin, Portuguese, Russian, Spanish
and Turkish. In total, 11030 posters of various sizes (A1, A3 and A4) and 13300 stickers were
produced; all posters are also available on the ICCAT-GBYP web page. A capillary distribution of the
tag awareness material was carried out, sending copies to all stakeholders such as: Government
Agencies, scientific institutions, tuna scientists, tuna industries, fishers, sport fishery federations and
associations and the RACs concerned; the coverage was complete in the ICCAT Convention area,
including also non-ICCAT countries and those countries or entities fishing in the area. The map clearly
shows the distribution effort (Figure 7). The ICCAT-GBYP web page has the full list of contacts
http://www.iccat.int/GBYP/en/AwCamp.asp .

Posters are now present in most of the ports where bluefin tuna are usually or potentially landed, in
tuna farms, tuna traps, industries, sport fishers clubs, fishers associations, bars where fishers are
usually going, local port authorities and on many fishing vessels.

The SCRS and the ICCAT Commission were informed about the campaign, while direct information
was also provided to the World Congress of Sport Fishing Federations in 2012.

5.6.2 Tagreward policy
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Following the recommendations made by SCRS and the GBYP Steering Committee, the ICCAT-GBYP
tag reward policy was considerably improved, with the purpose to increase the tag recovery rate
which is currently extremely and unacceptably low (according to the last available data, only five
bluefin tags were reported to ICCAT in 2011). The new strategy includes the following rewards:
spaghetti tag 50€/ or a T-shirt; electronic tag 1000 €; annual ICCAT-GBYP lottery (September): 1000 €
for the first tag drawn and 500 € each for the 2" and 3™ tag drawn.

The design for the T-shirt was provided by one of the best artist in this field and the T-shirts were
produced with a high-quality printing and cotton (resistant to UV), in 1200 specimens, in three
different blue colors. The ICCAT-GBYP T-shirts are used as reward for those reporting a tag and for all
those helping in the tag-awareness activity.
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Figure 7 — Overview of the localities where the ICCAT-GBYP tag awareness material have been distributed in
Phase 2.

5.6.3 Advertising

For improving information and awareness about the tagging programme, ICCAT-GBYP is developing
contacts with various stake-holders organizations and with journalists. Information on GBYP are now
present on various web pages (besides of the institutional ICCAT-GBYP one
http://www.iccat.int/GBYP/en/ ), while some articles on the press have been promoted. In particular,
an article should appear soon on the EC journal “Fisheries and Aquaculture”, which usually reaches
many stakeholders in many countries and it is translated into several languages.

Meetings with ICCAT ROPs were also organised, for informing them about the ICCAT-GBYP tag
recovery activity and for asking them to pay the maximum attention to tags when observing
harvesting in cages or any fishing activity at sea.
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Travels to several countries are also planned for 2012, for improving the local knowledge of these
activities and promoting the tag recovery.

6.0 Biological and Genetic Sampling and Analyses

According to the general programme, it was planned to begin the biological and genetic sampling
and analyses activity in GBYP Phase 2, including a preliminary operational meeting and then a field
activity and a laboratory analysis activity until the end of Phase 2, including the extension period.
Additional activities concerned having a bio-sampling design and holding a second operational
meeting in 2012, for discussing the ongoing activities in the extension of Phase 2 and for planning in
details the activities in Phase 3.

6.1 Objective

The main objective of this task was to improve understanding of key biological and ecological
processes through broad scale biological sampling of live fish to be tagged and dead fish landed (e.g.
gonads, muscles, otoliths, spines, etc.), histological analyses to determine bluefin tuna reproductive
state and potential, and biological and genetics analyses to investigate mixing and population
structure. In particular, Phase 2 objective was initiating the work to better define the population
structure of Atlantic Bluefin Tuna (Thunnus thynnus), with a particular attention to the age structure
and the probable sub-populations identification.

The objective is set for at least three years of the programme and this first year activity was clearly
able to accomplish its objective. Of course, the activities in following Phases of GBYP are set for
completing and improving the first results and for better defining some issues, such as the sub-
population hypothesis, which requires several years of data and many analyses, depending on the
available budget.

All information is available in detail on Deliverables “All Tasks.1” (issued on July 31, 2011), E2 (issued
on October 11, 2011) and E3 (Issued on July 9, 2012).

6.2 Operational Meetings on Biological Sampling for Bluefin Tuna

The activity at the early beginning of Phase 2 included the organization of the ICCAT-GBYP
Operational Meeting on Biological Sampling for Bluefin Tuna, recommended by the GBYP Steering
Committee and the SCRS, and endorsed by the Commission in its 2010 meeting.

The Meeting was held at the ICCAT Secretariat in Madrid, on 17 February 2011 and was attended by
42 scientists from various ICCAT CPCs, industry and NGOs representatives, including 1 invited
speaker. A short practical training course for sampling otoliths in medium-large bluefin tunas was
organised in the first part of the meeting, thanks to the kind availability of Dr. Sakai Osamu, the tuna
heads kindly provided by the Balfegd Grup and the logistic assistance by the Instituto Espafiol de
Oceanografia. Manuals were distributed to the participants and practical trials for extracting otoliths
were carried out. Research and practical needs were deeply discussed, including the impossibility to
complete the analytical work on all samples within Phase 2, because of time and budget constraints
and it was decided to collect the necessary number of samples independently from any analytical
time needs, because samples which cannot be analysed in Phase 2 can be preserved and analysed in
future Phases. It was discussed the opportunity to have a field coordination of all biological and
genetic sampling and analyses activities, to work side-by-side with GBYP Coordination, and an
international Consortium structure was identified as the best possible option for carrying out this
task. The full details about this first meeting are in Deliverable E1.1, issued on March 11, 2011.
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A second GBYP Operational Meeting on Tagging, Biological and Genetic Sampling and Analyses was
organized in Madrid on April 17 & 18, 2012, during the extension period of Phase 2, for discussing all
practical aspects concerning the final activities of Phase 2 and the final plans for Phase 3. A total of
28 scientists joined the meeting, which resulted in intense and productive discussions, useful for
better defining all the operational details and clarifying some uncertainties. The full details are
available on Deliverable 2.2 (issued on June 22, 2012).

6.3 Biological Sampling Scheme

The GBYP biological sampling design was the one provided by a team of scientists under the
coordination of the Institut National de Recherche Haulieutique (INRH - Morocco) (annex to
Deliverable E2) and approved on March 14, 2011, enforcing it in GBYP Phase 2. The final version is
also available on the ICCAT-GBYP web site
(http://www.iccat.int/GBYP/Documents/Biological Sampling Plan GBYP 2011.pdf).

6.4 Biological and Genetic Sampling and Analyses

The preliminary interim report and the second interim report have been provided along with
Deliverable E2, issued on October 11, 2011, while the final report was provided along with
Deliverable E3, issued on July 9, 2012'. The preliminary results were officially presented to the
ICCAT-SCRS bluefin tuna Species Group, to the SCRS Plenary and to the ICCAT Commission in 2011. A
provisional draft final report was provided on December 5, 2011, but immediately after it was clear
that Phase 2 will have a prorogation and then a similar extension was provided to the Consortium.

The total number of samples was lower than the target, because of the late delivery of the contract
(awarded on May 27, 2011, and signed on July 18, 2011) and the lack of any legal provisions for
sampling tunas outside the commercial fishery season. As a matter of fact, even if it was theoretically
possible sampling bluefin tunas using a dedicated research fishing activity, this was not possible
because most of the fisheries got their quota at the beginning of the season and then it was possible
to sample some tunas only from those few fisheries still continuing the activity for reaching their
quota. The late beginning of the activity had particularly affected the gonads sampling, because the
peak of the spawning period was almost finished when the activity was conducted and the trap
fishery, one of the few where sampling for gonads is easier, was already almost closed because they
reached their quota in the first part of the season. Additional technical and logistic problems were
noticed by the Consortium.

The targets and the final achievements, in terms of total number of samples and analyses (a
maximum 10% tolerance was allowed for each item) are showed on Table 8.

Even if the target for sampling was not reached (and most of the problems are considered caused by
force majeure), the total number of analyses was slightly higher than the target and this is considered
an acceptable balance in terms of overall results.

“ The delay in providing the final report of this task was caused by the late submission of the final revised report by the Consortium, due to
the additional work required during the extension period of Phase 2 and the several observations made by the GBYP Coordination on the
four draft versions.
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Table 8. Samples collected and analyses carried out by the Consortium in GBYP Phase 2 (including the
extension period), with the target and percentages of achievement.

item Target Achievement no. % of % considering 10%
no. achievement tolerance

bluefin tunas to be sampled 1950 1916 98.26 na
genetic samples 1950 1632 83.69 92.99
otoliths 1900 1324 69.68 77.43
spines 1900 1078 56.74 63.04
gonads 600 275 45.83 50.93
NGS-TS analyses 960 919 95.73 na
NGS-RRSG analyses 160 192 120.00 na
microchemical analyses 600 600 100.00 na
age readings 810 749 92.47 na
histological analyses 80 189 236.25 na
TOTAL 10910 8874 81.34 90.38
Total sampling 8300 6225 75.00 83.33
Total analyses 2610 2649 101.49 na
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Figure 8: Genetic differentiation among all 23 “population” samples at the 52 loci with Fs>0.005. Pairwise Fgp

matrix.
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Among the most relevant results, the genetic analyses are clearly showing and confirming the
genetic characteristics and difference between the specimens from the Western Atlantic and the
Eastern Atlantic. It is still premature further defining subpopulations (an hypothesis of 23 sub-
populations was analysed, see Figure 8), but it appears that the bluefin tunas in the western
Mediterranean Sea have a higher genetic diversity level, almost the double of the other spawning
and feeding specimens in other areas; further investigating these areas will be a future task. Almost
the totality of samples from the Eastern Atlantic and the Mediterranean Sea are typically eastern
bluefin tunas; one single specimen was originated from the Gulf of Mexico.

The two strategies used for genetic analyses so far (NGS-TS and NGS-RRSG) showed different
capabilities and, at the moment, the NGS-RRSG seems the most powerful, but further efforts are
needed for better exploring both strategies.

The microchemistry analyses, carried out on otoliths, also provided very useful and interesting
results, further discriminating the two main bluefin tuna populations according to the individual
origin of each fish (western and eastern Atlantic Ocean). Estimates are given as percentages and the
mixed-stock analysis (HISEA program) was run under bootstrap mode with 1000 runs to obtain
standard deviations around estimated percentages (£ %). Summary results are showed on Table 9.

Table 9. Summary results of the microchemistry analyses carried out in Phase 2 for defining the individual
origin of each bluefin tuna sampled in 2011.

predicted origin

Region no. samples East (%) West (%) error (%)
Central North Atlantic 117 84.1 15.9 7.9
Bay of Biscay (juveniles) 135 99.1 0.9 0.9
Bay of Biscay (adults) 122 99.0 1.0 1.2
Strait of Gibraltar 38 99.8 0.2 0.1
Balearic Sea 39 100 0 0
Malta 82 100 0 0
Sardinia 20 100 0 0
Adriatic Sea 47 100 0 0

Even from these analyses, it seems confirmed that almost all bluefin tunas in the eastern Atlantic and
in the Mediterranean Sea have an eastern origin, while very minor mixing (<1%) may be found in
Gibraltar and in the Bay of Biscay. In the central-North Atlantic the mixing increases (about 16%)
(Figures 9a, 9b and 9c).
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Figure 10. Age-length key based in age interpretation from Atlantic bluefin tuna otoliths (10a, left) and spines
(10b, right) sections. Numbers represent percent by number by length class (SFL, cm).

The ageing analyses provided a first GBYP data set for age-length key (ALK), which can be used in
future assessments. The ageing analysis was carried out on 749 samples (less than the target of 810)
due to some problems encountered, mostly caused by sampling procedures or shipping. Many
additional samples have been collected and stocked for future analyses. The target objective for
sampling 10 specimens by 10 cm length range was nearly achieved. Figure 10a shows the ALK
obtained from otoliths, while Figure 10b shows the ALK from spines. Figure 11 provides the
comparison between ALK from otoliths and spines.

14

12 A
19

1
IR4)
0

15
24

R4

SPINE AGES
Ie

[

23

4

13

N

13
29

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
OTOLITH AGES

Figure 11. Bias comparison between spines and otoliths age readings. Spines age readings are presented as the
mean age and 95% confidence interval corresponding to otolith age readings (numbers above values represent
number of calcified structures used; total number of paired structures: 214).

The gonads analyses were carried out on 189 samples but, due to the late beginning of the contract,
the fish sampled in 2011 should not be considered as representative of the normal reproductive
population. The results obtained in 2011 are confirming most of the current knowledge about the
spawning season of the eastern Atlantic stock, even if the results from some samples need further
confirmation in future years for better understanding their indications (like the post spawning
samples from a Sardinian tuna trap). A continuous sampling immediately before, during and after the
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main spawning season in various areas may confirm extended or non-typical spawning seasons in
some years, when the oceanographic conditions show this possibility.

6.0 Modelling approaches

The ICCAT-GBYP activity on Modelling Approaches in Phase 2 is strictly following the course
recommended by the GBYP Steering Committee, endorsed by ICCAT-SCRS and approved by the ICCAT
Commission in 2011.

After many consultations among the SCRS Chair, the BFT Rapporteurs, the WG Chair and the ICCAT
Secretariat, the ICCAT Working Group on Stock Assessment Methods (WGSAM) was postponed from
the original date of March 21-24, 2011 and instead held on June 27 - July 1, 2011. One day (June 28)
was devoted to the bluefin tuna issues. The report of this meeting, which was attended by 21
scientists (including two invited scientists by GBYP), is available on
http://iccat.int/Documents/Meetings/Docs/2011 WG%20METHODS-ENG.pdf.

The preliminary reports about the modeling task are included in Deliverables F1.1 (issued on July 12,
2011), “All Tasks.1” (issued on July 31, 2011) and F1.2 (issued on October 21, 2011).

6.1 Objectives

As reported in paragraph 1, one of the main objective of GBYP is the improvement of assessment
models and provision of scientific advice on stock status through improved modelling of key
biological processes (including growth and stock-recruitment), further developing stock assessment
models including mixing between various areas, and developing and use of biologically realistic
operating models for more rigorous management option testing.

An important element of the GBYP is then to develop a robust advice framework consistent with the
Precautionary Approach. This requires the development of new stock assessment methods that take
into account the main sources of uncertainty and utilise the new data sets and knowledge provided
by the GBYP. New data sets include for example historic catch and effort data, aerial surveys of
spawning aggregations and tagging of juveniles. In order to evaluate novel approaches the SCRS is
developing a Management Strategy Evaluation (MSE) framework that includes a simulation or
Operating Model. This will allow current and alternative assessment and advice frameworks to be
evaluated with respect to their ability to meet multiple management objectives.

First initial sets_of trials were made in Phase 2 and these were considered consistent with the
objective set by the Steering Committee and the SCRS, even if additional work will be necessary in
Phase 3 and in the following Phases of GBYP before reaching the final objective.

6.2 Phase 2 activities for modeling.

A main outcome of the GBYP will be the development of a new long-term advice framework to be
implemented once the current recovery plan has succeeded. This framework must be consistent with
the Precautionary Approach and support fisheries that produce the maximum continuing catch.
Therefore a Management Strategy Evaluation (MSE) Framework will be used to evaluate the impact
of uncertainties on the current scientific advice framework, based on the Kobe Il Strategy Matrix, and
identify how data and knowledge gained under the GBYP can improve advice in the future.

MSE requires the building of a simulation model that can be used to model alternative plausible
hypotheses about stock and fleet dynamics. This can then be used to test alternative advice
frameworks, when an advice framework comprises the data collection regime, the stock assessment
method and the management advice based upon it. Under Phase Il two tasks were completed: a risk
assessment to identify the main uncertainties and examples of MSE and new advice frameworks.
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6.2.1 Risk analysis

Uncertainty is inherent and universal in decision-making. In recent decades there have been steady
strides towards a risk based management approach for fisheries. A first step towards acknowledging
uncertainty is to identify, describe, and catalogue the sources of uncertainty that might have an
impact on decision-making. This initial work carried out under the GBYP activities introduces a
methodology based on a novel range of tools developed in Excel that has been used to formalise the
process of elicitation of uncertainties, from both experts and stakeholders, for the International
Commission for the Conservation of Atlantic Tunas (ICCAT). Other examples in fisheries are also
considered. The aim of the elicitation is to deconstruct each source of uncertainty into components in
order to facilitate the next stages, which are the quantification and mitigation of risks. The tools
presented on Deliverable F1.2 and on the paper included in Deliverable 22 assist in prioritisation of
uncertainties, while also indicating and visualising the degree of consensus among experts and/or
stakeholders on particular issues. Perceptions of uncertainty in fisheries often vary widely among
scientists, industry and interest groups, and hence tools that can ensure inclusivity and that are able
to represent differences of opinion are invaluable where decision-making depends on broad
agreement and more generally, where effective management depends on commitment from
stakeholders.

A paper describing this work was presented at the World Fisheries Conference in 2011 and a paper
has been submitted to the Journal of Fisheries Biology describing this initial activity carried out within
GBYP Phase 2.

6.2.2 Modeling approaches

The intention is that alternative frameworks will be evaluated using an MSE framework. This will
allow a range of scenarios to be constructed to first evaluate the existing BFT assessment and
management framework and then to compare the performance of alternative frameworks. This will
be used to evaluate how well candidate assessment and advice frameworks perform relative to the
management objectives specified by the Commission. This will allow alternative methods to be
evaluated with respect to how they perform: with respect to the quality of the data used for
assessments to date (catch at size/age, abundance indices, growth curves) and when supplied with
data of the kind being collected under the GBYP (e.g. aerial surveys and tagging).

A generic MSE approach for simulation was developed (SCR$2011-110). This involved the use of an
Operating Model to evaluate the impact of structural uncertainty on the perception of stock status
obtained via Adapt-VPA. Structural uncertainty related to population structure (i.e. 2 subpopulations)
and the stock recruitment relationship (i.e. constant recruitment or compensatory dynamics). The
authors found that structural assumptions (1 stock versus 2), and the source of various indices (stock
1 or stock 2) were critical assumptions, which had much greater impact than the stock recruitment
assumptions. This has important implications for the structure of assessment models and for the
development of management procedures that are robust to structural uncertainty and demonstrated
the importance of fisheries independent data and a better understanding of stock dynamics as being
provided by the GBYP.

In addition under the GBYP a contract was awarded for the development of a prototype of an
alternative assessment and advice framework this involved an assessment method and a harvest
control rule, designed to work in tandem which form the management procedure (MP) component of
an MSE. The assessment method proposed is broadly similar to that already used for BFT, but in order
to be able to make use of a variety of different kinds of data, and to capture most of the main sources
of uncertainty, it is cast in a formal Bayesian form with specific likelihood functions for each kind of
data. The choice of prior distributions of parameters is driven primarily by the requirement for good
management performance, rather than by prior beliefs about likely values. Prior information about
likely ranges for parameter values can be taken into account in the construction of the test scenarios
which be used to test all candidate procedures. The conventional management reference points B,,

33



Bwmsy and Fysy are used, but defined in a way such that they remain appropriate in the presence of
possible regime changes. A simple harvest control rule is proposed: constant F when the stock is
above Bysy; F linearly proportional to B/Bysy When B < Bysy. The harvest control rule is based on a
notional unselective standard fishery. To convert the results to an actual TAC for a real mix of
fisheries, weighting factors are determined for each fishery to relate the effect of a unit catch from
each fishery to the effect of a unit catch from the notional standard fishery.

6.3 Further actions on modeling

The results of the Risk Analysis will be presented at the SCRS and used to inform discussion on the
“Unquantified Uncertainties”. Where appropriate they may be used to specify what scenarios to
include in any MSE work conducted in later phases.

The MSE examples included many elements that would be important in building a robust advice
framework taking advantage of new data and knowledge made available under the GBYP. These will
have to be further developed in later Phases before they can be utilised in providing management
advice. The preliminary MSE framework showed how the data and knowledge gained under the GBYP
can be used to develop alternative robust advice frameworks. However, much work still needs to be
conducted in later phases before such and advice framework can become operational.

7.0 Legal framework

The first period of activity revealed the absolute need to have specific provision for allowing the field
research included in the programme adopted by the Commission (see Deliverable E2). As a matter of
fact, the legal framework, as it is established according to the bluefin tuna management plan, did not
include any special provision for research needs and time and space constraints were considerably
affecting the research possibilities. This problem, originally discussed at the early beginning of ICCAT-
GBYP activities, was discussed again in 2011 by the Bluefin tuna Species Group and by the SCRS,
presenting a specific recommendation to the Commission meeting.

Thanks to this preparatory work carried out in the first part of Phase 2, it was possible to have the
ICCAT Rec. 11-06, adopted by the Commission in its meeting in Istanbul on November 2011, which
allows for a “research mortality allowance” of 20 t for GBYP and for the use of any fishing gear in any
month of the year in the ICCAT Convention area for GBYP research purposes. For implementing the
recommendation, the ICCAT Secretariat released the Circular #2296 on May 22, 2012, which will help
the GBYP activities in Phase 3 and in future years.

8.0 Definition of GBYP Publication Policy, Editorial and Data Rules

The GBYP publication policy, along with editorial and data use rules adopted in Phase 1 were
updated by the GBYP Steering Committee. They are included in Deliverable “All Tasks.1”.

9.0 Steering Committee Meetings

The GBYP Steering Committee is currently composed by the Chair of SCRS, Ph.D. Josu Santiago, the
BFT-W Rapporteur, Ph.D. Clay Porch, the BFT-E Rapporteur, Ph.D. Jean-Marc Fromentin, the ICCAT
Executive Secretary, Mr. Driss Meski, and an external expert, Ph.D. Tom Polacheck, who was
contracted for this duty.

The Steering Committee members have been constantly informed by the GBYP about all the
initiatives and consulted by e-mail on many issues.
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The reports of all GBYP Steering Committee meetings held in Phase 2 are included in Deliverable 23,
issued on June 22, 2012.

10.0 Funding, donations and agreements.

The Atlantic-wide Research Programme for Bluefin Tuna, according to the Commission decision in
2009, is voluntary funded by several ICCAT CPCs. In Phase 2, the programme was funded by the
following CPCs and entities (in order of contribution):

European Union (grant agreement) Euro 2,000,000.00
United States of America (donation) Euro 177.700.07
Turkey (donation) Euro 75,060.00
Libya (donation) Euro 50,000.00
Japan (donation) Euro 42,398.00
Kingdom of Morocco (donation) Euro 30,000.00
Canada (grant agreement) Euro 22,000.00
Norway (donation) Euro 20,000.00
Croatia (donation) Euro 10,000.00
Chinese Taipei (donation) Euro 3,000.00

The ICCAT is covering the missing part of the co-funding agreed within the EC Grant for the residual
amount, in order to reach the reduced budget established for Phase 2 (Euro 2,502,000.00).

The Atlantic-wide Research Programme for Bluefin Tuna is a very complex programme and its
activities concern all stakeholders. As a consequence, the GBYP needs the cooperation of all
stakeholders and all countries to fulfil its duties in the best possible way. This need was perfectly
identified by SCRS and the Commission during the preliminary evaluation of the Programme.
Therefore, GBYP is managing to work with all stakeholders, making them aware of the programme
and its activities and getting them directly involved when necessary. This approach is creating a
favourable environment for GBYP, and one of the best proof was the tagging activity carried out in
Morocco in Phase 2, when it was possible to reach a very difficult but extremely productive
agreement among State institutions, research Institutes, tuna industry and an NGO, who worked all
together with the only and clear objective to get neutral fishery independent data on tuna behaviour.

A formal agreement of collaboration for research activities to be developed under the GBYP and
particularly on tagging was established with the WWF Mediterranean Programme (WWF-MedPO) on
April 28, 2011.

GBYP, in the last part of Phase 1 and in all this first part of Phase 2, continued to work constantly on
this diffused network. This activity helped the Programme to get donations and practical supports,
which sometimes was destined for a precise activity. Here following there is the list, in alphabetic
order:

v' Asociacién de Pesca, Comercio y Consumo Responsable de Attiin Rojo (SP): Euro 6,000.00 (for
GBYP in 2010).

v' Association Marocaine de Madragues, donation in kinds of a social dinner in Tangier;
estimated value to be defined (for the Symposium on Trap Fishery).

v' Departement de la Pé&che Maritime, DPMA/DPRH, Rabat (MO), essential administrative and
logistic support for tagging in Moroccan traps in 2011 and 2012.

v" Grup Balfegé (SP), donation in kinds of tuna heads prepared for sampling otoliths; estimated
value: Euro 300,00 (for the GBYP Operational Meeting on Biological Sampling in 2011).
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v Grupo Ricardo Fuentes e Hijos S.A. (SP): Euro 10,000.00 (for the Symposium on Trap Fishery
in 2011)

v Institute National de Recherche Haulieutique, Tangier (MO), donation in kinds of logistic
support and staff assistance for tagging in Morocco: estimated value to be defined (for GBYP
Tagging in 2011 and 2012).

v Instituto Espafiol de Oceanografia, Fuengirola, donation in kinds of 3 PATs and staff
assistance for tagging in Morocco: estimated value to be defined (for GBYP Tagging in 2011).

v" Maromadraba SARL and Es Sahel (Fuentes Group), donation in kind of divers working time,
vessels support and sailors, for tagging in Morocco; estimated value: Euro 6,000.00 (for GBYP
Tagging in 2011 and 2012).

v" Mielgo Bregazzi Roberto (SP), donation in kinds of many thousands of individual tuna data
from auctions, estimated value: 50,000.00 Euro (for GBYP data Recovery in 2011).

v" National Research Institute for Far Seas Fisheries, Shimizu (JP), donation of bluefin tuna
samples from the central Atlantic fishery: estimated value to be defined (for GBYP biological
and genetic analyses in 2011).

v WWF Mediterranean Programme (WWF MedPO), donation in kinds of 24 miniPATs, analysis
and logistics in Morocco; estimated value: Euro 80,400.00(for GBYP Tagging in 2011 and
2012).

11.0 GBYP web page

The ICCAT-GBYP web page, which was created in the last part of Phase 1, is usually regularly updated
with all documents produced by GBYP; in some cases, due to the huge workload, some set of
documents are posted all together. Documents are posted only after their revision and final
approval. The updating includes also the budget page, where all contributions (monetary of in kinds)
are regularly listed, to ensure a full transparency.

10.0 Recommendations

The GBYP Steering Committee and the various GBYP meetings provided a list of recommendations on
various issues; several of them are essential for fulfilling the duties. The various recommendations
will be evaluated by the SCRS in September 2012. Those which will be retained will be proposed to
the ICCAT Commission in November 2012.

In addition, GBYP considers essential better defining the following points:

a) Evolution of the Atlantic-Wide Research Programme for Bluefin Tuna: according to the current

situation, which demonstrated the impossibility to reach the funding level approved by the ICCAT
Commission for the various years of the GBYP and, as a consequence, the impossibility to carry
out the various activities as originally planned, a programme revision is necessary, finding the
right balance among funding possibilities, research needs and duration. The funding system shall
be better defined and improved.

b) Data recovery and data mining: a clarification “pro veritate” about the mandatory requirements

and limits established by ICCAT regulations for providing Task Il data is needed for better defining
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the future plans and avoiding unnecessary discussions, sometimes based on personal
interpretations of the current rules.

c) Aerial survey: the suspension caused by the impossibility for budget shortage to carry out this
activity contemporary with other activities, questioned also the objective, the strategy and the
time frame; GBYP is preparing a SWOT analyses for providing the essential elements to SCRS.

d) Tagging: the first year (Phase 2) can be regarded as a complex large scale experiment and the
strategy adopted for Phase 3 will be used for testing a different strategy and approach. It is
necessary to extend the tagging activities to other areas (such as the Eastern Mediterranean Sea),
always considering the budget constraints and the permits issue. The tag awareness activity shall
be firmly continued, improving media communication.

e) Biological and genetic sampling and analyses: according to the current situation, it is clear that it is

impossible to analyse all samples which have been collected (due to budget limits), while it is also
clear that a wide sampling in the various areas is essential even if not always easy. A medium term
strategy is needed.

f) Modelling: new additional efforts should be devoted for finding the best approaches for using
fishery independent data and innovative approaches for better quantify uncertainties.

11.0 Deliverables

The list of the deliverables produced in this first part of GBYP Phase 2 according to the EC Grant
Agreement SI2.585616 is provided in Annex lil.
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Annex | — GBYP Phase 2 approved budget

ICCAT-GBYP PHASE 2

ALLOCATION budget (€)
ACTION detail total Phase 2
A Coordination 453000,00
Coordination staff (coordinator, P2 and
A.1.1 |G2.1) salaries and benefits 279000,00
A.2 |Travel and subsistence 70000,00
A.3 |Computer hardware and software 6000,00
A.4 |Consumables and supplies 3000,00
Contracts for external Steering Committee
A5 members 60000,00
A.6 ICCAT Secretariat overhead 35000,00

Data mining, data retrieval and data
elaboration (external contracts) 149000,00
Data mining and data retrival exercise
(including data collection on juveniles from
B.1 [small scale and recreational fisheries,
Workshop on tuna trap data, VMS,

environmental and other data elaboration) 137000,00
B.2 Aerial survey data elaboration. 12000,00
(o Aerial surveys 465000,00

Workshop on aerial survey (direct costs,
including travels and subsistence for

C.1 |external experts) 30000,00
Training course (direct costs, including
C.2 |external experts) 21000,00
Survey design revision and adaptation
C.3 |(external contract) 4000,00
C.4 |Aerial surveys (external contracts) 410000,00
D Tagging 890000,00
Conventional and PITs tagging (external
D.1 |contracts) 550000,00
D.2 [PITsreaders 80000,00
D.3 [Electronic tagging (external contracts) 0,00
D.4 |tags 60000,00
D5 Tags recovery, tags reporting and rewards
' (partly external contracts) 150000,00
D other costs (incl. Operational Meeting) 50000,00

Biological sampling (external

contracts) 505000,00
E1 Hard parts sampling (including travels for
' samplers); Sampling operational meeting 300000,00
Genetic sampling (including design) and
E.2 |operational meeting 75000,00
E.3 |Analysis of samples 100000,00
E other costs 30000,00
F Modelling 40000,00
F.1 |Workshop on modelling approaches 5000,00
F.2 Modelling trials (mostly external contracts) 35000,00
Total revised reduced minimum budget 2.502.000,00
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Annex llI: List of meetings and activities attended by GBYP coordination staff (*) or external invited

experts (**)

date

place

Meeting or activity

Motivation and participation

7-11/01/2011

Madrid (SP)

Workshop on the use of R tools in
the data preparatory work for ICCAT-
SCRS

Coordination of the data preparatory
work, including bluefin tuna data (J. Ortiz
de Urbina**, P. Pallarés, L. Kell, M. Ortiz,
C. Palma)

27-31/01/2011

La Spezia (IT)

Historical Oceanography Society

Board meeting — organisation of the first
international congress and use of ancient
bluefin tuna data in correlation with
historical oceanographic and climate
parameters to better understand the
distribution of bluefin tuna in some
marginal areas of its range. (A. Di Natale*)

14-16/02/2011

Madrid (SP)

ICCAT-GBYP Workshop on Aerial
survey analysis

Review of the current knowledge on aerial
survey techniques and approaches, the
data obtained by the GBYP in Phase 1,
operational problems encountered and
proposals for a more focused approach in
the next phases. (A. Di Natale*, G.
Donovan**, M. Lutcavage**, J.M.
Fromentin**, P. Pallarés, L. Kell, M. Ortiz,
C. Palma)

17/02/2011

Madrid (SP)

ICCAT-GBYP Operational Meeting on
Biological and Genetic Sampling and
Analyses

Review of the best approaches in terms of
coverage and techniques, TORs for Call for
Tenders for the sampling design (A. Di
Natale*, M. Lutcavage**, J.M.
Fromentin**, O. Sakay**, P. Pallarés, L.
Kell, M. Ortiz, C. Palma)

18/02/2011

Madrid (SP)

ICCAT-GBYP Operational Meeting on
Bluefin Tagging

Discussion about the GBYP Tagging design
and the GBYP Tagging manual, possible
operational approaches (A. Di Natale*, J. L.
Cort**, E. Belda**, M. Lutcavage**, J.M.
Fromentin**, P. Pallarés, L. Kell, M. Ortiz,
C. Palma)

23-24/02/2011

Cartagena (SP)

Un nuevo amanecer para el atun
rojo (organised by the Regional
Government of Murcia, the IEO and
the State Secretary for the Sea)

Presentation of GBYP and discussion about
the possibility to develop joint or parallel
research activities in Spain to enlarge the
GBYP possibilities. (A. Di Natale)

28/04/2011 Madrid (SP) Cuaderno de bitdcora del atun rojo: | Contacts with the stakeholders and the
sostenibilidad, trazabilidad, | Spanish Administrations. (D. Meski, A. Di
gastronomia (organised by Balfegd | Natale*, M. Idrissi¥*)

Group)

17-18/05/2011 Madrid (SP) ICCAT-GBYP Training Course for | Training for pilots, professional spotters
Aerial Survey on Bluefin Tuna | and scientific observers working for the
Spawning Aggregations GBYP aerial survey. (A. Di Natale*, M.

Idrissi*, G. Donovan**, A, Cafiadas**)
20-26/05/2011 Tangier (MA) ICCAT-GBYP Symposium on Trap | Review of the knowledge on tuna trap

Fishery for Bluefin Tuna

fishery and data A. Di Natale*, M. Idrissi*,
P. Pallarés, M. Ortiz)

27-29/05/2011

Larache (MO)

ICCAT-GBYP electronic tagging

Tagging with miniPATs at the tuna trap of
Larache, carried out by WWF-MedPO and
IEO (M. Ortiz).
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01-02/06/2011 Genova (IT) UN Ocean Day conference Presentation of the GBYP activities (A. Di
Natale*)15

27/6-1/7/2011 Madrid (SP) Joint Meeting of the ICCAT Working | Review of various approaches and
Group on  Stock Assessment | methods and presentation of the
Methods and the Bluefin Tuna | preliminary advancements of the GBYP
Species Group to Analyse | modelling approaches (A. Di Natale*, M.
Assessment Methods developed | Idrissi*, J. Cooke**, P. Levontin**, A.
under the GBYP. Leach**, P. Pallarés, L. Kell, M. Ortiz)

27/6-1/7/2011 Madrid (SP) GBYP Steering Committee meeting Review of GBYP activities (A. Di Natale*,

M. Idrissi*)

04/07/2011 Rome (SP) Italian Society of Marine Biology | Presentation of GBYP Phase 2 programmes
national meeting on Dbiological | and discussion about the cooperation of
sampling (including bluefin tuna) various Institutes within the ICCAT-GBYP

Biological and Genetic sampling activities
(A. Di Natale*™®)

08-11/07/2011 Ibiza (SP) Aerial Survey Field inspection of the activities (M.
Idrissi*)

10-18/09/2011 Mahe MADE project Presentation of the GBYP tag activities and

(Seychelles)

tag awareness strategy (A. Di Natale)’

20-21/09/2011 Malta RAC-MED Presentation of the GBYP tag activities and
. 18
tag awareness strategy (A. Di Natale)
26-30/09/2011 Madrid (SP) SCRS Species Group Meeting Presentation of GBYP activities (A. Di
Natale*, M. Idrissi*)
29/10/2011 Madrid (SP) GBYP Steering Committee meeting Review of GBYP activities and plans for
Phase 3 (A. Di Natale*, M. Idrissi*)
30/09- Porto Venere (IT) | 1¥ Congress of the Historical | Presentation of GBYP findings on the
01/10/2011 Oceanography Society historical presence of BFT in the Arctic

Ocean and correlation with oceanographic
data (Di Natale*)

03-07/10/2011 Madrid (SP) SCRS Plenary Meeting Presentation of GBYP activities in Phase 2
and plan for Phase 3 (A. Di Natale*, M.
Idrissi*)

02-03/11/2011 Madrid (SP) SELFDOTT Project Meeting Presentation of ICCAT-GBYP (A. Di

Natale*)

10-20/11/2011

Istanbul (TK)

ICCAT Commission Meeting

Presentation of GBYP activities in Phase 2
and plan for Phase 3 (A. Di Natale*, M.
Idrissi*)

14/11/2011

Istanbul (TK)

Meeting with the Turkish Delegation

Discussion about the problems
encountered during the aerial survey in
2011 (A. Di Natale*, M. Idrissi*)

17-19/01/2012 Paris (FR) OSPAR 2nd Informal Meeting of | Presentation of ICCAT-GBYP activities (D.
Competent Authorities on the | Meski, A. Di Natale*)
Management of Selected Areas in
ABNJ in the North-East Atlantic
07-08/02/2012 Madrid (SP) GBYP Steering Committee meeting Review of GBYP activities and plans for
Phase 3 (A. Di Natale*, M. Idrissi*)
20-21/03/2012 Madrid (SP) GBYP Steering Committee meeting Updated plans for Phase 3 (A. Di Natale*,

M. Idrissi*)

' partecipation without costs for GBYP.
' participation on personal basis, not officially on behalf of GBYP.
7 partecipation without costs for GBYP.
'8 partecipation without costs for GBYP.
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29-31/03/2012 Melilla (SP) World Congress of the International | Presentation of the GBYP tag activities and
Federation of Sport Fishing tag awareness strategy (A. Di Natale*)
17-18/04/2012 Madrid (SP) ICCAT-GBYP Operational Meeting on | Review of the improvements in knowledge

Tagging, Biological and Genetic
Sampling and Analyses

from Phase 2 activities, and discussions
about the best approaches in terms of
practices, coverage, strategies and
techniques for Phase 3 (A. Di Natale*, M.
Idrissi*, A. Justel*, L. Kell).

13-17/05/2012

Larache (MO)

Electronic tagging in trap

Electronic tagging activity with INRH and
WWEF (A. Di Natale*, M. Idrissi*)

41




Annex lll: List of deliverables and scientific papers in GBYP Phase 2

List of deliverables produced within the EC Grant Agreements n. SI12.585616

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

B1.1 — Report on the ICCAT-GBYP expected improvements in Phase 2 - January 31, 2011: 1- 15.

B1.2 — Report on the ICCAT-GBYP Symposium on Trap Fishery for Bluefin Tuna — June 27, 2011: 1-14
and Annex 1-351.

B1.3 — Report on the ICCAT-GBYP Data Recovery Activity in 2011 — June 27, 2011: 1-4 and Annex 1-103.
B1.3.1 — Updating Report on the ICCAT-GBYP Data Recovery Activity in 2011 — October 11, 2011: 1-4
and Annex: 1-103.

B1.3.2 — Final Report on the ICCAT-GBYP Data Recovery Activity in Phase 2 — June 22, 2012: 1-6 and
Annex | (ICCAT Call for Tenders 11/2011: 1-4), Annex Il (Data recovered with ICCAT Call for Tenders
11/2011: 1-6) and Annex lll (Preliminary elaboration of Bluefin tuna data recovered by GBYP in Phase 1
and Phase 2: 1- 61).

B2 — Elaboration of 2011 data from SST and the Aerial Survey on Spawning Aggregations, February 10,
2012. Annex | (preliminary final report: 1-30), Annex Il (PowerPoint presentation to SCRS: 1-16), Annex
I1l (GBYP Annual Report to SCRS: 231-237), Annex IV (Final report. December 15, 2011: 1-57).

C1 — Report on the ICCAT-GBYP Workshop on Aerial Surveys for Bluefin Tuna — March 21, 2011: 1-23
and Annex: 1-294.

C2 — Report on the ICCAT-GBYP Training Course for Aerial Survey for Bluefin Tuna Spawning
Aggregations — June 27, 2011: 1-5 and Annex 1-74.

C3 — Report on the Revision of the GBYP Aerial Survey Design for Bluefin Tuna Spawning Aggregations
in 2011 — April 28, 2011: 1-12 and Annex 1-72.

C4 — Report on the GBYP Aerial Survey for Bluefin Tuna Spawning Aggregations in 2011 — October 11,
2011: 1-12 and Annex: 1-162.

D1.1 - ICCAT-GBYP Operational Meeting on Tagging — March 21, 2011: 1-17 and Annex: 1-54.

D1.2 — Report on the ICCAT-GBYP Tagging Activity — July 31, 2011: 1-10 and Annex: 1-66.

D2.1 — Updating Report on the ICCAT-GBYP Tagging and Tag Awareness Activity — October 11, 2011: 1-5
and Annex: 1-60.

D2.2 - Final Report on the ICCAT-GBYP Tagging and Tag Awareness Activity — June 22, 2012: 1-8 and
Annex | (Final Report on Conventional Tagging: 1-77), Annex Il (Electronic tagging carried out by WWF
in 2011: 1-10); Annex Il (GBYP Electronic Tagging carried out in Morocco in 2012: 1-17), Annex 4 (GBYP
Tag Awareness campaign: 1-34) and Annex V (a. ICCAT Rec.11-06; b.ICCAT Circular #2296: 1-6).

E1.1 — ICCAT-GBYP Operational Meeting on Biological Sampling for Bluefin Tuna — March 21, 2011: 1-15
and Annex: 1-106.

E2 — Report on the GBYP Biological and Genetic Sampling and Analyses in 2011 — October 11, 2011: 1-
18 and Annex: 1-35.

E3 — Final report on the GBYP Biological and Genetic Sampling and Analyses in Phase 2 —June 22, 2012:
1-18 and Annex | (Final report on the short-term contract for biological and genetic sampling and
analyses: 1-145+15).

F1.1 — Report on the ICCAT-GBYP Modelling Approaches. July 12, 2011: 1-5 and Annex 1-47.

F1.2 — Updating Report on the ICCAT-GBYP Modelling Approaches. October 21, 2011: 1-4 and Annex: 1-
84.

All Tasks.1 — GBYP mid-term Scientific and Technical report for Phase 2- 2011 Activities. July 31, 2011:
1-23 and Annex 1-26.

All Tasks.2 - GBYP Final Scientific and Technical preliminary report for Phase 2 Activities. July 9, 2012: 1-
45

Scientific Papers produced by GBYP in Phase 2, June 22, 2012: 1-274 + 1 volume of 398 p + 1 DVD.
Reports of the GBYP Steering Committee in Phase 2. June 22, 2012: 1-53
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List of scientific papers:

SCRS/2011/015

SCRS/2011/036

SCRS/2011/037

SCRS/2011/038

SCRS/2011/039

SCRS/2011/110

SCRS/2011/152

SCRS/2011/166

SClI/037/2011

ICCAT-GBYP Symposium on Trap Fisheries for Bluefin Tuna (Tangier, May 23-25, 2011).
Collect. Vol. Sci. Pap. ICCAT, 67(1):3-30 (2012).

The iconography of tuna traps: an essential information for the understanding of the
technological evolution of this ancient fishery. Di Natale, A. ICCAT-GBYP Symposium on
Trap Fishery for Bluefin Tuna, Tangier, May 23-25, 2011.

The literature on Eastern Atlantic and Mediterranean tuna trap fishery. Di Natale A.
ICCAT-GBYP Symposium on Trap Fishery for Bluefin Tuna, Tangier, May 23-25, 2011

Factors to be taken into account for a correct reading of tuna traps catch series. Di Natale
A. and Idrissi M. ICCAT-GBYP Symposium on Trap Fishery for Bluefin Tuna, Tangier, May
23-25,2011.

Tuna trap data in the ICCAT data base and GBYP contributions. Ortiz M., Palma C,,
Pallarés P., Kell L., Idrissi M. and Di Natale A., ICCAT-GBYP Symposium on Trap Fishery for
Bluefin Tuna, Tangier, May 23-25, 2011.

An evaluation of the implications of population structure on the current bluefin tuna
advice framework. Kell L.T., Fromentin J.M., Bonhommeau S.

New data about the historical distribution of bluefin tuna (Thunnus thynnus L.), in the
Arctic Ocean. Di Natale A.

ICCAT GBYP - Atlantic-wide Research Programme for Bluefin Tuna 2011. GBYP
Coordination Detailed Activity Report for Phase 2. Di Natale A., Idrissi M.

ICCAT GBYP Atlantic-wide Research Programme for Bluefin Tuna. Activity Report for 2011
(Phase 2).

Bluefin tuna and Oceanography: how a careful analysis of the ancient bibliography can
contribute to enlarge our knowledge on the distribution of this species. 1% Conference of
the Historical Oceanography Society, Porto Venere. Di Natale A. (presentation)

A preliminary assessment and communication of uncertainties in Atlantic bluefin tuna
(Thunnus thynnus) stock assessment. Leach A.\W., Levontin P., Holt J., Kell L.T., Mumford
J.D. (in press on: Journal of Fisheries Biology).

ICCAT-GBYP Symposium on Trap Fisheries for Bluefin Tuna. Collect. Vol. Sci. Pap., ICCAT,
LXVII: 1-398 + 1 DVD.
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Annex IV: Summary status of the various items included in Phase 2 activity of GBYP

Item deliverables

Date of Award date

Call for or contract Preliminary Draft final | Final report

Tenders date report report
Data Recovery Plan - Trap Fishery | 26/01/2011 | 02/03/2011 | 15/04/2011 | 28/04/2011 | 07/05/2011
(ICCAT-GBYP 01/2011) (3 contracts) &

28/03/2011
Data Recovery Plan - all BFT fisheries | 26/01/2011 | 18/03/2011 | 02/09/2011 | 23/09/2011 | 03/10/2011
(ICCAT-GBYP 02/2011) (4 contracts) &
28/03/2011

Biological sampling design (ICCAT- | 11/03/2011 | 29/03/2011 - - 31/03/2011
GBYP 03/2011) (1 contract)
Modelling Approaches and Risk | 15/03/2011 | 06/04/2011 | 20/06/2011 - 20/04/2012
Analysis (ICCAT-GBYP 04/2011) (2
contracts)
Aerial survey on spawning | 05/04/2011 | 05/05/2011 | 24/06/2011 | 31/07/2011 | 23/09/2011
aggregations (ICCAT-GBYP 05/2011)
(3 contracts)
Biological and Genetic Sampling and | 27/04/2011 | 27/05/2011 | 24/06/2011 | 02/12/2011 | 09/07/2012
Analysis (ICCAT-GBYP 06/2011) (1
contract)
Tagging Programme (ICCAT-GBYP | 12/05/2011 - 30/08/2011 | 21/11/2011 | 30/11/2011
07/2011) (1 contract)
Tagging Programme (ICCAT-GBYP | 16/06/2011 | 11/07/20110 | 30/08/2011 | 13/01/2012 | 21/05/2012
08/2011) (1 contract)
Tag awareness and awards campaign | 28/07/2011 | 01/09/2011 | 17/09/2011 | 26/09/2011 | 30/11/2011
(ICCAT-GBYP 09/2011) (2 contracts)
Data recovery - Supply of SST data 22/07/2011 | 03/08/2011 - 05/09/2011
and maps. (1 contract)
Data recovery - Aerial Survey Data 31/07/2011 | 23/09/2011 - 15/12/2011
Elaboration (1 contract)
Modelling Approaches (ICCAT-GBYP | 13/10/2011 | 02/11/2011 16/12/2011
10/2011) (1 contract)
Data Recovery Plan —all BFT fisheries | 20/12/2011 | 19/04/2012 16/05/2012

(ICCAT-GBYP 11/2011) (1 contract)
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