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2013 INTER-SESSIONAL MEETING OF THE 
SHARKS SPECIES GROUP 

(Mindelo, Cape Verde –April 8 to 12, 2013) 
 
 
1. Opening, adoption of Agenda and meeting arrangements 
 
Mr. Óscar David Fonseca Melício, President of the National Institute for Fisheries Development (INDP) of Cape Verde, 
welcomed the participants to Mindelo and was thanked by the Chairman of the SCRS, Dr. Josu Santiago for hosting the 
meeting at the Institute. Dr. Paul de Bruyn, on behalf of the ICCAT Executive Secretary, then opened the meeting. The 
meeting was chaired by Dr. Andrés Domingo, the Shark Species Group Rapporteur. Dr. Domingo welcomed Species 
Group participants and addressed the terms of reference for the meeting. 
 
After opening the meeting, the Agenda was reviewed and adopted with minor changes (Appendix 1). The List 
of Participants is included as Appendix 2 . The List of Documents presented at the meeting is attached as 
Appendix 3. 
 
The following participants served as Rapporteurs for various sections of the report: 
 

 Section Rapporteurs 
 

1 P. de Bruyn 
2 P. de Bruyn,  A. Perry, A. Domingo 
3 P. de Bruyn 
4 E. Cortés, R. Coelho, G. Burgess, B. Seret 
5 Species Group participants 
6 J. Santiago, A. Domingo 
7 J. Santiago, A. Domingo 
8 P. de Bruyn 

 
2. Review of the documents 
 
In SCRS/2013/044 it was identified that, to date, changes in target species have been incorporated in stock 
assessments at two different levels in the analysis. First, these changes are taken into account during the 
parameterization of generalized linear models used to compute the CPUE index standardization. Second, 
continuously time-varying catchabilities are directly incorporated during the fitting of the dynamic model used 
for the assessment. The latter step models the annual catchabilities as random draws from a stationary 
distribution of catchabilities. Empirical evidence, however, suggests that models in which large, one-time 
changes in catchabilities could very well describe the temporal changes in various fisheries. Here was presented 
a suite of Bayesian state-space production models fitted to the time series of South Atlantic blue shark (Prionace 
glauca) stock, in which a single change point in the stationary distribution of catchabilities is specified, with two 
catchability parameters being estimated, one before and another after the changing point. Despite the models 
introducing a single extra parameter, they resulted in an improved fit over the one-parameter catchability 
modelling approach. The models resulted in different estimates of reference points and harvest quotas. However, 
they all indicated that blue shark stock is above BMSY and that fishing mortality levels are still below FMSY. 
Although accounting for a single change point in catchability had no significant impact on the status of this 
particular fish population, it provides a robust way of taking into account changes in catchability as result of 
changing fisheries dynamics, and can be implemented to model other fish stocks. 
 
The Group discussed whether the assumption that the changes in catches over the study time period were due to 
changes in selectivity or catchability. Changes could also be attributed to the market demand. In the logbooks, 
there is information on landings not discards. It was noted that according to the logbooks provided by the 
fishermen, there has been changes in targeting over time, but these are hard to quantify. 
 
In SCRS/2013/045 it was noted that pelagic sharks are faced with complex movement decisions while residing 
in a relatively featureless and oligotrophic environment. They are also a common by-catch in pelagic fisheries, 
raising concerns about over-harvesting. Developing management plans and effective stock assessments requires 
understanding how these animals utilize entire ocean environments, as trans-oceanic movements are common. 
Here satellite telemetry and random mixed models were utilised to quantify the factors driving movement 
patterns in blue shark, Prionace glauca, across the South Atlantic Ocean. The majority of sharks showed 
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residency to core areas, although there were individuals that made long distance movements, including two 
trans- Atlantic dispersal events. Habitat selection was primarily explained by sea surface temperature (SST) and 
the depth of the mixed layer (DML), but this varied by region. In areas hypothesized to be locations of gestation, 
adult female sharks selected shallower and warmer waters than males. The South Atlantic blue shark population 
should be treated as a single stock, although it is unlikely that they utilize a clockwise migration cycle across the 
Atlantic Ocean. 
 
The Group discussed the sensitivity of the model to assumptions of movement as other spatially explicit models 
are based on a large number of conventional tags, whereas this model uses a very limited number of satellite 
tags. It was explained that although there may be some differences in the precise location of the individuals 
tagged, they would always have been in the same “zone” as defined by the model.  
 
SCRS/2013/037 presented information for Portuguese longliners targeting swordfish in the Atlantic Ocean 
which regularly capture several elasmobranch species as by-catch, including currently protected species such as 
the bigeye thresher and the smooth hammerhead. This paper presents preliminary results from bigeye threshers 
and smooth hammerheads tagged with pop-up archive satellite transmitting tags during 2012 in the NE tropical 
region of the Atlantic. Strong diel vertical migration patterns were observed for the bigeye threshers with the 
most occupied depths being 360-390 m during the day and 30-60 m during the night, corresponding to water 
temperatures of 8-10ºC and 22-24ºC, respectively. For the smooth hammerhead no major differences were 
detected between the day/nighttime periods, with most of the time spent in the 30-40 m depth range. While the 
data presented in this paper is still limited and part of ongoing projects, the preliminary results are useful to 
increase the knowledge on these species biology, ecology and habitat utilization patterns, and can serve as inputs 
for ongoing and future Ecological Risk Assessments analysis. 
 
The Group noted that the tagging study was able to collect information at depths greater than are normally 
exploited by the longline fishery and thus provides us with information that would not normally be obtained 
from the fishery. This information could be very important for the elaboration of the sharks research plan to be 
developed during the meeting. It was also noted that research is also ongoing for the oceanic whitetip shark 
 
Document SCRS/2013/038 discussed the bigeye thresher shark, Alopias supercilious, which is commonly caught 
as by-catch in pelagic longline fisheries targeting swordfish. As part of an ongoing program for fisheries and 
biological data collection, fishery observers have been placed onboard fishing vessels, collecting a set of 
information which includes size, sex and maturity stage, aiming to investigate the maturity of the bigeye thresher 
shark. A total of 1006 bigeye threshers were recorded throughout the Atlantic Ocean. Size of the specimens 
ranged from 94 to 264 cm FL (fork length). In the northern regions, there was a higher proportion of females (> 
63%) and the observed modal size class was lower than that of the southern regions, where the largest specimens 
were found. Maturity ogives were fitted for 642 specimens with maturity data available. Size at first maturity 
was estimated at 208.6cm FL for females (corresponding to 13-14 years) and 159.7 cm FL for males 
(corresponding to 5- 6 years). 
 
The Group noted that there are potentially different strategies between thresher shark species. 
 
SCRS/2013/042 identified that for the improvement of future stock assessment of shortfin mako (Isurus 
oxyrinchus) in the Atlantic Ocean, it is important to review biological parameters. In the last stock assessment 
meeting, the uncertainty about catch statistics, catchability and biological parameter was discussed regarding the 
poor fitting of estimated biomass trend to the observed trend on CPUE. Even granting that there may be un-
ignorable amount of unreported catch, it cannot explain the increase of CPUE consistently observed in many 
fleets by itself. It is valuable to reassess the existing assumption that intrinsic rate of natural increase (r) of this 
species is quite low, rounding up existing knowledge on the biological parameter. This document provides 
information on the current status of biological studies for the populations in the North Pacific, focusing on the 
growth analysis, because we have latest study in this area and, needless to say, growth parameter plays an 
integral role in the population dynamics among various biological parameters. Important points to be taken into 
account in the preparation of future research plan are also discussed. 
 
SCRS/2013/040 provided a presentation of at-vessel mortality, post-release survival rate, and total mortality of 
silky sharks in the French tropical tuna purse seine fishery operating in the Indian Ocean. Currently, French 
tropical purse seiners in the Indian Ocean release all sharks and rays that are caught incidentally. Through 
participation in two commercial fishing trips and one chartered research cruise, we first recorded the number of 
sharks (primarily silky sharks, Carcharhinus falciformis) that were alive or dead, once they had been sorted by 
the crew on the upper and lower decks. More sharks were observed in the lower deck (73%) than in the upper 
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deck. The silky sharks observed on the upper deck were significantly larger than the ones found in the lower 
deck. The immediate mortality (sharks that were dead at the time of observation) rates appeared to be linked with 
the location of the individual, as more sharks were found dead on the lower deck than the upper deck. The at-
vessel mortality rates also increased with the set size (tonnage). 20 silky sharks were tagged with MiniPATs 
(Wildlife Computers, Redmond, Washington, USA) to study their survival after release. In addition, 12 silky 
sharks were tagged with the same type of electronic tags during a scientific cruise. Of a sub sample of 32 silky  
sharks assessed alive upon  retrieval and monitored for periods of up to 100-150 days after release, 8 tags clearly 
showed mortality directly after release, while data from four tags suggested delayed mortality after 2 to 35 days 
and one in poor condition died after 3 days, eaten. In all, 16 tags showed that the sharks survived. Two tags 
failed to report data and one was incorrectly initiated. This document provides the first estimates, for silky sharks 
(length >85 cm TL) of at-vessel mortality and post-release mortality, respectively, of around 67% and 58%. The 
overall mortality rate of silky sharks by-caught by this fleet was concluded to be about 81%. A 'best practices' 
manual for fishers has been prepared to increase rates of survival of sharks caught by purse seine vessels. 
However, other methods prior to the sharks being brought onboard must also be investigated. 
 
The Group requested additional clarification as to how the sharks were selected for study. It was stated that, each 
shark was assessed according to the following scale: 

 1) Good: very active behaviour, biting, kicking; 
 2) Fair: little movement but still clear signs of life; 
 3) Poor: low response to external stimuli; 
 4) Dead. 
 
Then, 32 sharks that were showing signs of life (scale 1 and 2) were randomly selected. The high level of at-
vessel mortality was discussed and it was noted that the protocols for release currently in place had not yet been 
adopted at the time of the study. 
 
SCRS/2013/039 provided an overview of the elasmobranchs catch-at-size and sex-ratios on the Portuguese 
pelagic longline fishery in the Atlantic Ocean. The analysis was based on data collected from fishery observers, 
port sampling and from skippers logbooks (self-sampling), collected between 1997 and 2012. Data was analysed 
in terms of by-catch-at-size and compared between years, seasons (quarters), stocks (North and South, separated 
at 5ºN) and major fishing areas of operation for the Portuguese fleet (North, Tropical North, Equatorial and 
South). For the blue shark a general increasing trend on mean sizes was observed for both hemispheres with a 
decrease in the more recent years. For the shortfin mako the mean size has remained stable in the North and 
tended to decrease in the South. Some variability was noted in the seasonal and spatial comparisons. The sex-
ratios proportions were compared between regions and seasons, and for the main species significant differences 
were found. The data presented in this working document is still preliminary, but provides new and important 
information on the catch-at-size trends and sex-ratios for the major pelagic sharks captured by the Portuguese 
pelagic longline fishery in the Atlantic Ocean. 
 
A brief explanation of the EU Portugal self-sampling was provided. The programme is based on a MS Excel 
spreadsheet, which allows skippers to calculate total catch weight from individual samples. It is useful to the 
skippers for compliance purposes and provides information for scientific purposes. It was noted that VMS 
information is difficult to obtain due to confidentiality issues. Efforts are being made to get this data from the 
fisheries management department in a form that is aggregated enough for distribution. 
 
SCRS/2013/046 reported length-length relationships between Fork Length, Precaudal Length and Total Length 
for the main six pelagic species (Prionace glauca, Carcharhinus brachyurus, Carcharhinus signatus, Sphyrna 
zygaena, Isurus oxyrinchus and Lamna nasus) captured by the Uruguayan pelagic longline fleet in the south-
western Atlantic Ocean between 1998 and 2010. The length-length relationships provided in this contribution 
covers an extended portion of the reported full size spectrum of each species considered, and represents the first 
length-length conversions ever reported for them species in the area. 
 
Document SCRS/2013/047 evaluated the catches of sharks in the artisanal driftnet fishery off Abidjan (Côte 
d’Ivoire) for the period 2008-2011, using weight and size data collected for every shark species on 3 landing 
sites, and the proportion of sampled pirogues. During this period, the number of day trips decreased of half and 
the catches varied between 92 and 203 t. However, the proportion of sharks in the total catches varied from 2.1 
% in 2008 to 31% in 2011. The most important species were the blue shark (Prionace glauca) and the shortfin 
mako (Isurus oxyrinchus), whose CPUEs (kg/day trip) were slightly increasing. The catches were composed of 
juveniles of 145-235 cm TL for the blue shark and 115-185 cm TL for the mako shark. 
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The author clarified that the length measurement provided in the document was precaudal length. It was noted 
that the gear type described in the study was gillnet and that these were set 2 miles from the shore, potentially 
close to canyons or the continental drop-off. This could explain the relatively large number of sharks reported.  
 
SCRS/2013/041 noted that currently the reduction of by-catch mortality is an objective of the ecosystem 
approach to fisheries and a request made by consumers. The involvement and participation of resource users is 
necessary to develop efficient and practical mitigation techniques. Fishers handle animals as part of their job 
duties and it is essential to identify good practices that ensure the safety of the crews and optimize the survival of 
released animals. Combining scientific observations and empirical knowledge from fishers of the French purse-
seine fleet, handling and release guidelines are proposed for sharks and rays, including large ones, like whale 
sharks and manta rays incidentally caught by tropical tuna purse-seine fisheries. A good practices manual has 
been prepared to raise the fishers’ awareness of the preservation and conservation of biodiversity and encourage 
their participation in the sustainable management of marine resources. Bringing these best practices onto the 
decks of fishing vessels should contribute to the reduction of the fishing mortality of some vulnerable species. It 
would be positively viewed by consumers as an act that reduces fishing’s footprint on the environment and 
promoting the animal welfare which would improve the image of fishing industry. New ideas emerging from 
exchanges between scientists and fishers are also proposed although not yet tested. Mitigation research is by 
definition an iterative process and different complementary methods must be carried out at different levels of the 
fishing process to significantly reduce the mortality of these animals. 
 
SCRS/2013/049 indicated that the lack of reliable fishery-dependent data and fundamental understanding of the 
biology of most shark species causes concern for the Sustainable management of shark populations in the 
Mediterranean Sea. The study aims at investigating on habitat occupancy, residency times and migratory 
pathways as well as providing behavioural data on temperature experience and swimming depth of the large 
pelagic shark mainly the blue shark (Prionace glauca). This study strives to also determine when and where 
sharks are most vulnerable and will assist in the conservation of the species. The use of satellite tag is proposed 
to investigate on the ecology of the large pelagic sharks. The preliminary results of the first SPOT (Smart 
position or temperature transmitting) tag deployed of a female blue shark are presented. 
 
SCRS/2013/048 noted that in 2010, the EC zero TAC for the porbeagle shark caused the closure of the seasonal 
targeted fishery traditionally performed by a small fleet of five long-liners of Yeu Island (Bay of Biscay). In 
order to improve knowledge on porbeagle, the French Ministry of Fisheries supported a scientific program aimed 
determining the movements of this shark in the NE Atlantic using pop-up satellite tags (PSAT). In summer 2011, 
three PSATs could be deployed on adult and sub-adult porbeagle females during a tagging cruise carried out in 
the Bay of Biscay with a longliner of Yeu Island. The three tags popped-up, one at 8 months and two at 12 
months (i.e., original setting duration). Although the data transmitted by the tags need to be re-processed with 
various filters, preliminary analysis shows that the tagged sharks exhibited three different patterns of movements 
in the NE Atlantic. A mature female of 2.34 TL tagged off Quiberon Peninsula stayed a month in the vicinity, 
then moved north up to the Shetland shelf where it stayed about 2.5 months, to finally reach the Sea of Norway 
in November; then it moved to Iceland to return to Norway in February where the tag popped-up. During this 
migration, this shark did regular dives to 500 m depth, reaching a maximum of 1000 m depth. The second shark, 
a sub-adult female of 1.9 m TL was tagged off Noirmoutier Island. This shark did a large triangular trajectory in 
the Atlantic going north-west, reaching close to Greenland in November, then going straight south to the Azores 
in February-March, before coming back to almost the original tagging position, 12 months later. This shark also 
did regular dives down to about 1000 m depth. The third shark, a sub-adult female of 1.9 m TL was tagged off 
the Penmarch Peninsula, also moved north-west, did a return trip to the North Sea in October-November, before 
going back to the Bay of Biscay (off southern Ireland) in June with a jigsaw trajectory; it dived  down to 800 m 
depth when it was off the continental shelf. Although limited, these observations show that the porbeagle shark 
uses large areas of the NE Atlantic and the water column down to 1000 m depth.  
 
A brief presentation of an on-going project carried out by EU Institutes was provided to the Group. The general 
objective of the project is to obtain scientific advice for the purpose of implementing the EU Plan of Action for 
the Conservation and Management of Sharks, as regards the facilitation of monitoring high seas fisheries and 
shark stock assessment on a species-specific level. The study is focused on 18 major elasmobranch species on a 
worldwide basis. In order to achieve the project goals, the team has been: collating and examining historical 
fisheries data, especially in terms of species composition, catches and effort; estimated global shark catches; 
identifying gaps in the current knowledge of fisheries, and also on the biology and ecology of sharks. In order to 
fill the gaps, and to support advice from RFMO on sustainable management of elasmobranch fisheries, a number 
of proposals are being prepared, namely in terms of designing observer programs, identifying scientific research 
priorities and the integration of information on t-RFMOs. 
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The Group welcomed the initiative and requested the authors to facilitate the outcomes of the project as soon as 
the information is available. 
 
 
3. Presentation of Task I, Task II and tagging data 
 
The Secretariat presented a summary of the information on sharks submitted by the CPCs. Task I and Task II 
catch-effort and size samples were presented in the form of data catalogues for the purpose of identifying gaps in 
the available data. It was noted that although Task I data are available for many species of sharks, these data are 
extremely incomplete and in many cases, Task I data have not been accompanied by the corresponding Task II 
data. This is particularly true for species other than blue shark, shortfin mako and porbeagle for which there is 
generally more information available. It was also noted that there is more information available for the North 
Atlantic than for the South Atlantic, with very little data available for the Mediterranean. The Group requested 
that the data be presented in a format to easily identify gaps in order to address these deficiencies in the research 
plan (Appendices 4-6). 
 
The Secretariat also presented the available tagging information for blue shark, shortfin mako and porbeagle. 
The densities of tagging, recaptures as well as the tracks are provided in Figures 1-3. It was also suggested that 
an objective for the Group could be to develop a format for reporting the satellite tagging data to ICCAT. It was 
acknowledged that the dataset for each tag can be quite extensive and thus it is more likely feasible to report 
metadata for the electronic tags (such as the tagging and pop-up locations). 
 
 
4. Current status of knowledge and research on pelagic sharks in the Atlantic and Mediterranean 
 
This information is dealt with extensively in the research plan detailed in Section 5 below.  
 
 
5. Scientific research plan for sharks and the compilation of data 
 
A presentation was given on the plan for the SCRS Strategic Research Plan in order to put the current 
discussions into their greater context within the work of the SCRS. Strategic Planning is recommended as a 
structured approach to guide the future workings of the SCRS (2011 SCRS Report and responsive to Res. 11-17 
on Best Available Science). Document SCRS/2013/024 outlined an approach for identifying key research needs 
and components of and a roadmap for developing the 2015-2020 SCRS Strategic Plan. SCRS/2013/024 points 
out that Strategic Planning deals with three basic constructs: “What do we do?”, “For whom do we do it?” and 
“How do we excel?” Furthermore, the key components of strategic planning include an understanding of the 
SCRS mission (our purpose), our vision for the future, values we shall apply in conduct of our work, our goals 
and strategies to achieve them. It was pointed out that Strategic Planning also provides a methodology to identify 
critical capacity and data gaps and prioritize research activities to address them. A roadmap and time-frame for 
developing the SCRS 2015-2020 Strategic Plan was proposed in SCRS/2013/024 which includes contracting a 
consultant to provide a framework for the specific methodology to be applied in developing the Strategic Plan 
and regular consultation and review by SCRS officers and SCRS Plenary prior to review and acceptance by the 
Commission.. 
 
5.1 Objectives and targets of the Shark Research and Data Collection Programme  
 
A presentation was given on the general framework for the Shark Research and Data Collection Programme 
providing a template for discussion and elaboration. The Chairman then requested that the participants provide 
comments on the structure of the plan, potential content as well as identification of sections in which they are 
willing to contribute. This was conducted and a template was agreed on by the Group. The separate sections 
were then elaborated on by the participants.  
 
5.2 Development of the programme 
 
The proposed Shark Research and Data Collection Programme is presented in Appendix 7.  
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6. Other matters  
 
Cape Verde scientists showed a description of the fishing activities impacting shark species within their EEZ by 
both the national fleet and foreign fleets (European Union, China) operating under different fishing agreements. 
The Cape Verde fleet does not target elasmobranchs although they constitute a component of the by-catch when 
targeting other species; and there are no specific licenses for sharks in Cape Verde for any fleet. In the case of 
the foreign longline fleets operating in the Cape Verde EEZ, they report a high percentage of sharks representing 
over 75% of their catches and which are mostly composed by Prionace glauca and Isurus oxyrinchus.  
 
Considering the importance of shark species in the Cape Verde area, local scientists presented an initiative of 
developing a Data Collection Programme for their national fleet, for which technical assistance was required. 
Cape Verde again expressed its desire to obtain assistance to develop a Data Collection Programme, including 
sampling procedures and a data processing system on the shark species caught by its fleet. 
 
The Group acknowledged Cape Verde’s initiative for the development of a Data Collection Programme for its 
national fleet with a special focus on shark species. Although sharks are not the target of the local fleet, these are 
an important component of their catch. The Group recommends that special funds from ICCAT be provided for 
this important initiative.  
 
 
7. Recommendations  
 
 The Species Group recommends that scientific observers  be  allowed  to  collect  biological  samples  

(vertebrae,  tissues,  reproductive  tracts, stomachs,  skin  samples,  spiral  valves,  jaws,  whole  and  
skeletonised  specimens  for  taxonomic  work  and museum collections) from currently prohibited sharks 
species that are dead at haulback, provided that the samples are part of the research  project  approved  by  
the  SCRS. In order to obtain the approval, a detailed document outlining the purpose of the work, number 
and type of samples intended to be collected and the spatio-temporal distribution of the sampling work must 
be included in the proposal. Annual progress of the work and a final report on completion of the project shall 
be presented to the Sharks Species Group and the SCRS. 

 Cape Verde expressed its desire to obtain assistance to develop a Data Collection Programme, including 
sampling procedures and a data processing system on the shark species caught by its fleet or landed in Cape 
Verde. Although sharks are not the target of the local fleet, these are an important component of their catch. 
The Group recommends that special funds from ICCAT be provided to this important initiative. 

 The Group recommends that in 2014 a small group of SCRS scientist should be in charge of elaborating the 
biological sampling design for pelagic shark species in the Atlantic and Mediterranean. The expected budget 
of this action should be evaluated and proposed to SCRS for its approval. 

 
 
8. Adoption of the report and closure   
 
The Group expressed appreciation for all the arrangements and facilities provided by the INDP and its scientists 
for the more than satisfactory development of the meeting. The hospitality provided was extraordinary and the 
Species Group deeply acknowledged the unbelievable attention given to the participants by the Cape Verde 
scientists. 
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a)-Density of releases. b)-Density of recoveries. c)-Straight displacement between release and recovery 
locations. 

Figure 1. Blue shark tagging information in the Atlantic and Mediterranean. 
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a)-Density of releases. b)-Density of recoveries. c)- Straight displacement between release and recovery 
locations. 

Figure 2. Porbeagle tagging information in the Atlantic and Mediterranean. 
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a)-Density of releases. b)-Density of recoveries. c)-Straight displacement between release and recovery 
locations. 

Figure 3.3. Shortfin mako tagging information in the Atlantic and Mediterranean. 
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SCRS/2013/040 At-vessel mortality, post-release survival rate and total mortality of silky sharks (Carcharhinus 

falciformis) in the French tropical purse seiners fishery. Poisson F., Filmalter J., Vernet A., Goujon 
M. and Dagorn L. 

 
SCRS/2013/041 Good practices to reduce the mortality of sharks and rays caught incidentally by the tropical tuna 

purse seiners. Poisson F., Séret B., Vernet A., Goujon M. and Dagorn L. 
 
SCRS/2013/042 Some information of shortfin mako growth analysis. Semba Y. and Yokawa K. 
 
SCRS/2013/044 Incorporating changes in target species in a fisheries stock assessment model: An illustration of 

alternative methods applied to the blue shark (Prionace glauca) in the Atlantic. Carvalho, F., 
Ahrens, R., Murie, D., Ponciano, J. M., Aires-da-Silva, A., Maunder, M., and F. Hazin. 
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 Appendix 4 
 

ANNUAL CATCH REPORT OF ALL SHARKS AND OTHER ELASMOBRANCHS 
IN THE TASK I DATABASE BY FLAG (MT) 

                        

Flag 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012* 

Albania      1 15 13 13 13          50  0  

Algerie 2801 2406 2804 3171 3496 2343 2150 2172 4265 4320 4494 4302 3878 2251 2930 3403 3197 3595 4431 2369 2733 1797 69 

Angola 802 985 500 452 291 366 396 241 554 324 337 336 336 48 520 3847  5796 98 3767 1933 2752  
Antigua and 
Barbuda    2                    

Argentina 1807 2276 2078 500 31 138
1269

8
1137

6
1261

7
1119

1 7967
1070

1 8161 9105 9889
1049

8    229 341 7  

Aruba 83 69 55 60 135 50 60 60 60 60 60 50 50           

Barbados 304 356 482 580 533 748 415 402 362 317 318 255 197 313 337 462 434 293 258 135 232 234  

Belize      4  4  36 23    37 302 201 1676 1431 1664 6852
1440

9  

Benin 346 343 315 333 317 308 307 683 652 366 287 287 276 2 5 3 3 4      

Brasil 
3198

6
2988

4 
3329

3 
3477

5
3605

8
3491

3
4034

1
4490

4
4395

1
4443

0
5206

3
5167

6 
4918

4
4841

8
4431

1
4828

3
4147

6
4671

5
3497

6
4094

3
4168

5
5308

1  

Cambodia          56              

Cameroon 3 3 6 6                    

Canada 2130 2674 4176 5527 5103 5525 3326 4184 3786 3670 3788 3231 3269 2821 3563 4190 3945 3365 2455 2138 2309 2357  

Cape Verde 3592 3976 2975 2939 3415 3655 2606 3278 2833 4143 3701 3405 3241 2962 5273
1600

9
1862

5
1224

4
1765

3
1493

0
1330

4
1601

1  

Chile     1   0                

China P.R.    357 971 1114 1091 807 2880
1135

8 9361
1014

3 8655
1090

8 8622 8969 9907
1084

5 7296 6358 6832 4997  

Chinese Taipei 
4174

6
4888

6 
4628

9 
4800

5
6538

9
5399

1
6023

8
5387

2
4654

5
5013

3
5066

2
4492

6 
4765

0
5405

3
4372

8
3162

6
2228

3
3247

9
2588

8
2678

3
2920

6
3334

6  

Colombia 478 159 4319 5092 4638 9246 804 46 46 46 46 46 46 46 46 46 46       

Congo 49 38 39 41 30 29 26                 

Costa Rica    2      3 14   1          
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Côte D'Ivoire 9004
1041

6 
1155

4 622 648 622 628 557 430 444 2275 805 618 823 1389 2014 2872 2869 9630 5501 6697 2878  

Croatia  1493 1228 1118 1517 1263 1386 1131 967 1136 930 903 977 1139 828 1017 1022 825 838 622 470 470  

Cuba 4618 3940 3960 2381 2874 2951 2926 2392 1179 907 914 124 243 1061 1121 1111 1202 56      

Curaçao 620 550 570 605 560 510
1325

2
1907

2
1929

3
1897

1
1942

1
2223

0 
1232

6
1954

8
1668

5  5547 3313
1599

3
1816

9
1775

0
2060

9  

Dominica 135 103 137 128 152 130 91 91 91 330 328 319 411 297 181 235 233 258 346 273 240 258  
Dominican 
Republic 2149 1637 1342 1260 2161 3287 3287 2465 1314 927 1053 749 905 524 370 391 359 147      

Egypt 598 574 518 640 648 697 985 725 724 1442 1442 1128 1128          64 

EU.Bulgaria 17 17 20 8  25 33 16 51 20 35 35 35        93   

EU.Cyprus 206 197 87 141 192 109 69 80 101 151 211 240 266 180 422 635 664 787 413 267 240 293  

EU.Denmark 48 86 81 128 94 88 75 70 87 107 75 77 55 5 1      17   

EU.España 
1782

15
1901

11 
1604

44 
1651

63
1547

52
1595

84
1353

40
1539

45
1399

41
1451

68
1468

17
1325

66 
1229

17
1378

51
1339

72
1124

58
1130

72
1119

45
1359

61
1534

81
1565

06
1684

97  

EU.Estonia 276 657 1           4          

EU.France 
8287

4
8620

4 
8163

7 
1012

53
1028

69
8269

8
8344

1
6908

8
6879

6
7326

6
6971

7
6892

2 
6725

9
6682

3
7020

0
6988

9
4517

6
4188

4
3888

8
4310

0
5363

0
5321

8  

EU.Germany 91      717 417 42 0 17 1 679           

EU.Greece 6464 7184 7003 6608 6504 5610 6357 5838 4333 5908 6673 5731 5142 4488 3937 4146 3218 3992 2919 2750 2708 3080  

EU.Ireland 40 60 451 1970 2550 959 912 1974 4072 5154 3731 2657 1425 788 608 374 551 610 1529 2087 1292 4078  

EU.Italy 
1614

0
1503

1 
1565

7 
1455

0
1811

3
1752

4
1952

3
1952

8
1403

9
1677

3
1961

1
1821

2 
1930

6
2403

4
1946

1
1690

0
1789

9
1663

0
1145

5
1408

2
1055

1
1179

4  

EU.Latvia 660 696 58 16 3 74 452 1110 562 52 452 468 973 334 334 334 334       

EU.Lithuania 249 915 174 73 794        1307           

EU.Malta 500 561 365 542 1010 1038 825 846 966 1015 821 651 882 949 969 1195 1039 857 844 971 1011 1068  

EU.Netherlands                  435 818 686  2347  

EU.Poland   0 0 1  225                 

EU.Portugal 
1663

2
1901

8 
1820

4 
2416

1
2066

3
3146

1
2614

4
1778

0
1734

3
1187

1
1130

2
1239

8 
1515

5
1848

3
1921

4
2444

0
3106

5
3287

8
2688

7
2552

4
3815

2
3224

2  

EU.Sweden 2 3 4 3 2 2 1 1 1 1 1 1            
EU.United 
Kingdom 9  59 501 617 210 359 50 119 368 38 24 17 5 160 36 3431 2021 1289 1813 1390 2257  
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Falklands    0  0 0 0 1 2 1 0 1           

Faroe Islands 550 1189 1149 165 48 44 8 9 74 130 131             
FR.St Pierre et 
Miquelon          1   37 4 88 64  93 56 20 104 1  

Gabon    18 331 557 2302 232 457 644 634 706 748 768 44 44 44       

Gambia 2 16 15                     

Georgia 34 25 22 10                    

Ghana 
4398

9
4205

4 
4417

5 
3898

3
3791

7
3483

4
3810

5
5436

1
6823

8
8461

0
5429

2
9072

1 
6801

2
6687

0
6407

7
8317

5
5239

5
6891

9
6480

8
6710

5
8086

8
7049

7  

Grenada 1174 1364 1265 1570 846 792 871 671 1094 981 1036 1438 1241 1535 1052 1121 1141 1242 1441 1181 1027 336  

Guatemala                
1029

3
1121

3 9941
1112

7 7632 7164 5962  

Guinea Bissau 3 3 3 5 5 6 6                 
Guinea 
Ecuatorial 390 350 360 390 380 340 216 7            2189 2116 1267  

Guinée Conakry     330                730   

Guyana       976 2924 3627 3716 1678 1366 1946 2590 3869 3809 2552 1590 485 602 534 191  

Honduras   79   79 41 87 32 20              

Iceland   1 153 143 216 223 182 171 140 144 195 336 258 201 123 99 36 161 20 116 2  

Israel 129 108 126 119 119 215 133 119 119 119 119 119 119           

Jamaica       239 275   79 85 48           

Japan 
6062

0
5541

7 
5349

8 
5404

7
6022

5
5871

9
5310

7
4038

1
4146

0
3480

3
3832

9
2821

8 
2596

2
3157

3
3384

3
2762

0
2976

4
3767

4
3709

4
3136

2
2949

0
2687

3  

Korea Rep. 4268 1878 1282 837 1833 1931 2758 1924 285 299 284 180 97 404 2466 2864 2785 3678 4870 3589 3833 4487  

Lebanon 130 150 150 175 200 500 500                 

Liberia 256 250 286 106 79 205 319 278 925 635 927 351 352 302 106 122 118 115      

Libya 328 370 1356 1830 1922 1940 1788 1474 1794 1595 1961 2202 1308 1428 1302 1091 1347 1358 1318 1082 645   

Maroc 8941 7366 7956 5555 7939
1129

2
1128

2
1720

8
1628

4
1281

3
1595

6
1318

7 
1442

7
1302

7
1394

2
1339

1
1370

7
1258

5
1350

1
1406

6 9621 8508  

Mauritania 100 877 377 746 54 263 2479 2170 1304               

Mexico 
1121

4
1114

9 
1360

2 
1500

5
1334

2
1329

2
1786

4
1790

3
1164

0
1388

2
1093

1
1035

3 
1119

0
1244

4
1076

5
1112

3
1050

0 9790 9544 9946 9354 9626  

Mixed flags 1080 2061 2268 3260 1766 1100 1821 1540 1674 2087 2723 2299 1540 9591 1008 8907 1008 6303 5405 6605 6819 6741  
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(FR+ES) 4 3 2 1 1 0 7 8 5 3 8 0 3 7 1

Namibia     1885 1008 1061 1315 1449 2485 3535 4983 6526 6389 6579
1169

7
1612

6 7030 4834 5373 4618 7939  

NEI (BIL) 18 20 38        412 799 670 409 278 49 369 503 681 404    

NEI (combined)     773 211  101 1030 1995 109 571 508 610 709         

NEI (ETRO) 
2573

6
1744

8 
2561

1 
3519

9
3175

7
3116

2
3266

1
1677

7
1751

7
2025

6
1682

8
2230

4 
1927

4
1774

0
1702

3 5285 1089 156      
NEI (Flag 
related) 9956

1354
5 

1041
2 7431

1399
6

1583
7

1824
8

2399
3

3417
6

3208
8

2064
8

1140
2 706 578          

NEI (MED) 2416 3645 3236 1111 500 500 500 275 200 200              

NEI (UK.OT)     36                   

Nigeria 9 12 93 157 109 119 209                 

Norway 1833 32 41 24 24 26 28 17 27 37 22 2026 1282 1516  1227 834  0  12 13  

Palestina       140 161 153 160 160 62 129           

Panama 9481
2675

2 
3039

8 
3516

5
4069

4
4036

8
2237

6 8331 4025 3636 3692 944 1427  
1092

8
2096

2
2866

4
3425

9
1872

6
1923

0
2051

1
2076

7  

Philippines         1495 2498 1178 397 971 1062 2227 2048 2092 2685 2265 2209 1597 1549  

Puerto Rico   106 146 150 216 194                 

Rumania 150 561 157                     
Russian 
Federation 1032 9189 4748 3204 3668 4938 3185 5959

1451
6 6270 1622 1627 2283 667 174 307 780 1632 516 908 1647 3355  

S. Tomé e 
Príncipe 1141 1082 1042 1068 1036 1071 1094 1130 1130 1138 1100 1100 1100 1100 1632 1503 1461 523 1800 1807 1854 1003  
Saint Kitts and 
Nevis        7 16 24 24 23 13 29 17 9        

Senegal 8179 5839 7656 9628
1052

0 8739 8654 8249
1079

1 9212 9533
1489

3 
1006

9 6583 9813
1755

6
1272

4
1560

2
1226

6
1352

6
1426

3
1667

4  
Serbia & 
Montenegro  63 1 31 23 45 42 36 38 39 45 41            

Seychelles         0  137  182           

Sierra Leone 90 619 614 601 599 598 598    735 7097 542           

South Africa 6217 3554 6488 7245 7501 5432 5800 6841 8989 5653 4386 8560 8277 4960 6152 5520 5531 5538 4502 5902 5168 4848  
St. Vincent and 
Grenadines 141 120 92 261 126 140 128 117 193 151 6300

1091
3 2136 4155 7990 1133 4135 4646 3363 3314 1788 1958  



SHK SPECIES GROUP INTER-SESSIONAL – CAPE VERDE 2013 

17 

Sta. Lucia 295 345 474 521 554 445 468 484 869 639 714 633 566 649 654 654 656 378 732 550 998 441  

Suriname                       2045 

Syria Rep. 127 110 156 161 156 155 270 350 417 390 370 370 330     435 328 250 263 240  

Togo 192 183 114 405 291 165 294 262 252 307 77 205 158 872 1982 1371 2476 71      
Trinidad and 
Tobago 6898 4515 7375 3379 3225 3013 4236 4395 4207 3159 2904 4109 5217 4336 5122 5597 3951 4325 4274 4196 4333 2619  

Tunisie 4168 4180 2735 3849 3698 3513 4357 4179 4226 5781 6568 8568 6674 3576 7998 4040 3494 3646 3690 2944 2058 1865  

Turkey 
1703

9
2174

5 
1181

6 
2324

8
1416

9
1347

0
1522

0
1325

3
3084

9
2039

6
1450

6
1698

6 
1002

2 9650 8499
7450

3
3390

8
1043

2
1024

4
1243

3
1402

8
1612

1  

U.S.A. 
2401

8
3287

5 
3365

6 
3541

9
3337

6
3367

1
3160

3
3292

3
2748

0
2870

2
2769

2
2730

7 
2600

7
2782

8
2761

9
2400

1
1935

3
2963

3
1451

5
2122

3
1767

7
2085

0  

U.S.S.R. 
1633

1                       

UK.Bermuda 128 121 159 138 123 179 204 192 198 205 122 105 153 151 184 161 136 179 156 163 141 224  
UK.British 
Virgin Islands               7 4 18  3   7  

UK.Sta Helena 285 144 237 315 242 415 319 434 499 140 270 344 88 64 63 63 520 350 264 247 124 878  
UK.Turks and 
Caicos               0  2 2 0     

Ukraine  324 121 3 4  342 2786 2221 1150 496 444 1436 46          
Unclassified 
flag       50                 

Uruguay 440 322 501 395 379 1163 1869 1261 1860 1315 1195 1174 1667 2254 2467 2370 1492 988 1036 2587 644 1067  

Vanuatu               1454 2303 2924 2266 2078 1385 1109 764  

Venezuela 
2548

9
3889

2 
3239

9 
3986

7
4690

1
2723

3
3166

7
3206

0
3103

3
2629

1
2278

7
3579

3 
2302

8
1248

2
1190

4 7414 9986 7095 5050 7103 8420 8042  

Yugoslavia Fed. 1051                       

total 
7114

65
7609

27 
7297

46 
7849

98
7970

22
7513

27
7587

52
7407

20
7571

20
7640

56
7208

91
7534

90 
6496

32
6567

63
6624

24
7163

35
6162

66
6222

18
5834

33
6198

42
6498

46
6777

93 2177 
*2012 data are preliminary. 
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Appendix 5  
 

ANNUAL CATCH REPORTED FOR SHARKS BY SPECIES AND AREA FROM TASK I (MT) 

                          

SpeciesGrp Species Stock 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

4-Sharks (major) BSH ATN 3028 4299 3536 9566 8084 8285 7258 29053 26510 25741 27965 21022 20037 22911 21740 22357 23215 26925 30722 35196 37178 38592 88 

  ATS  8 107 10 1472 1341 2301 8409 7238 9332 11091 13378 12682 12650 14438 20642 16957 20068 23097 23459 27814 34821  

  MED     6 8 2 148 61 20 44 47 17 10 125 72 178 51 82 185 216 40  

 POR ATN 1309 1990 2603 1909 2726 2136 1556 1833 1451 1393 1457 998 838 604 725 539 470 502 513 412 119 72  

  ATS  0 0 1 2 3 3 26 17 10 11 1 11 43 17 31 37 13 85 62 14 21  

  MED     0 0 1 0 1 0 1 1 0 0 3 2 1 0 2 1 1 0  

 SMA ATN 785 797 953 2193 1526 3109 2019 3545 3816 2738 2568 2651 3395 3895 5174 3472 3370 4075 3559 4109 4181 3820  

  ATS 564 529 493 773 1446 1761 759 2019 1652 1355 2422 1996 1964 3426 2423 3130 2951 2834 1880 2034 2470 3237  

  MED        6 8 5 4 7 2 2 2 17 10 2 1 1 2 2  

4- Total   5686 7623 7692 14452 15262 16644 13898 45039 40754 40593 45564 40100 38945 43543 44646 50260 47188 54471 59940 65458 71995 80606 88 

5-Sharks (other) AGN A+M               2 3 0 1 0 1 2 1  

 ALS A+M                     0 0  

 ALV A+M    2 7 9  30 45 1 14 25 136 30 65 104 109 158 70 148 51 41  

 API A+M                   0 1 0 0  

 ASK A+M                10 8 8 10 3 3 375  

 BLR A+M                  0   0   

 BRO A+M            1    1 2 3 8 1 51   

 BSK A+M         0  1 200 135 319  224 8222 3680 2 0 0 2  

 BTH A+M    20 18 39 14 185 114  43 108 114 133 121 74 83 131 108 135 50 35  

 CCA A+M   5      1     0 43    0  0   

 CCB A+M   1  1  22 7 5 6 3 1 0 0 19     0    

 CCE A+M  0 19 3 8 7 1 0 0  7 0  375 138 1 0 0 11 0 0 9  

 CCG A+M      10 5 4 6  10         1    
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 CCL A+M 7 13 40 20 120 44 50 206 21 24 101 34 107 53 219 565 42 58 62 48 12 1  

 CCN A+M               49         

 CCO A+M               0         

 CCP A+M 0 1 111 61 146 327 468 343 154 149 174 181 121 120 49 60 40 12 2 22 5 15  

 CCR A+M        23   192 114 306   130 10  0 0    

 CCS A+M    0 3 1 0 21 23 27 91 30 9 24 0   13 42 35 47 9  

 CCT A+M    0          2 0 5 0 1 52 4 3 7  

 CFB A+M               56 4  6 133 90 81 0  

 CPL A+M                0 0 218 274 438 271 434  

 CTK A+M             1908         2  

 CVX A+M              2279 232 148 127 1741 234 1262 825 692  

 CXX A+M 218 204 199 112 483 289 177 98 154 22 32             

 CYO A+M            13   708 752 754 704 549 155 118 1  

 CYP A+M               7 9 418 144 39 33 2   

 DCA A+M                153 97 46 74 27 4 1  

 DGH A+M           13 40 10   5 309 300 222 2714 372 578  

 DGS A+M    109 97 166 157 106 78 57 97 1826 1519 1321 1962 3253 2081 1372 749 1035 548 150  

 DGX A+M 3 2   29 24 28 28 24 19 19 25 543 17 40 868 47 764 122 213 269 425  

 DGZ A+M            564 14 58 108 0  20 19 19 70 17  

 DOP A+M             379         0  

 DUS A+M 2 1 64 36 270 80 52 48 54 38 48 1 2 0 0   19 2 15 0 34  

 ETR A+M                   20 0 0 0  

 ETX A+M                  8  1  1  

 FAL A+M  13 341 139 92 127 531 343 33 140 118 42 358 476 316 74 7 232 31 70 1 157  

 GAG A+M       93 100 90 89 110 66 38 141 862 1172 768 822 745 843 371 336  

 GAU A+M                    0 7 0  

 GNC A+M            0  2 30 2 3 4 1 3 3   

 GNG A+M                 0       

 GSK A+M    41 42 43 61 73 87 51 45 57 56 55 58 54 33 2 45 26 52   

 GUP A+M 44 8 5 11 12 18 5 5 4 4 4 95 9 0 65 143 264 312 183 27 7 2  
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 GUQ A+M            1   801 538 758 333 207 256 149 3  

 LES A+M                      0  

 LMA A+M 1 1 29 8 18 17 3 29 10 2 20 51 67 63 52 0 1 65 15 109 79 98  

 MSK A+M           254        70 8    

 NGB A+M              0 53  0 0 0 0 0   

 NTC A+M                     0   

 OCS A+M 0 0 8 11 10 14 8 12 15 2 642 543 205 179 189 82 78 36 246 54 124 8  

 OXN A+M                  1      

 OXY A+M                38 244 100 63 76 50 15  

 PTH A+M                   7 3    

 PTM A+M                    17    

 PXX A+M     625 996 275 1011 123 489 727     15        

 RHA A+M 52 9 7 12 5 5 12  5 10 20 138 11 23 1 11 16 5  68  6  

 RHN A+M                     0 0  

 RHT A+M   2        22    144  1681 988  370 384   

 RHZ A+M                 0       

 RSK A+M 389 375 1034 1016 1720 998 1586 425 1084 1133 1714 2103 1669 1743 1874 5851 1454 1415 2114 517 609 1278  

 SBL A+M     8 3 3 4 5 4 5 7 10 6 5 17 22 60 5 12 21 21  

 SCK A+M     1 0          354 42 5 17 2 7 10  

 SCL A+M               42 525 333 366 136 1928 643 411  

 SDP A+M       10245 9956 11264 9786 7119 9613 7019 7900 7715 7744     0   

 SDS A+M                10 23 31 9 16 7 22  

 SDV A+M            76  71 2477 2588 432 3180 3382 220 3605 3555  

 SHB A+M                0 1 1 0 2 1 0  

 SHL A+M                0 0    0 0  

 SHO A+M     1 0 1 1 0 2 2 2 1 0 0 52 31 42 15 22 6 4  

 SHX A+M 332 259 275 250 2180 2443 4949 3360 8371 8037 8073 9869 8123 9901 9591 8475 3503 3681 4554 2869 2371 71  

 SKH A+M 36 23 295 310 2780 4658 3693 2889 4934 1726 265 74 13 64 4 3 2 3 40 2 17 504  

 SMD A+M 398 462 386 437 690 379 596 158 100 155 255 4019 78 143 109 107 277 258 275 387 352 1178  

 SOR A+M                    0 0 1  
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 SPJ A+M               77         

 SPK A+M   19 2 4 1   1      0  0 1 1 1 0   

 SPL A+M   363 14 33 93 50 185 16 23 272 319 16 22 20 0  0 56 63 0 21  

 SPN A+M 303 292 238 257 318 254 230 1009 889 166 690 2018 583 938 870 599 474 657 337 435 219 193  

 SPY A+M              65 47    198   13  

 SPZ A+M   4  3 1 42 83 48 38 40 38 44 58 40 56 360 57 6 17 9 190  

 SYC A+M     1 1 1 1 2 1 1 1 0  5648 5792 141 5937 5422 3052 6152 5568  

 SYO A+M                      0  

 SYR A+M                  178 117 94 121 4  

 SYT A+M               181 405 425 171 596 652 707 689  

 SYX A+M               133  4 13 5 24 12 28  

 THR A+M 62 42 60 38 65 60 98 140 102 112 172 90 32 70 47 90 36 58 109 26 69 120  

 TIG A+M 4 7 13 11 10 20 5 5 9 1 13 10 4 4 22 1 8 65 65 69 23 426  

 TRK A+M                0   0 1 0   

 WSH A+M 2 3              8  177   18 92  

5- total   1853 1717 3516 2922 9797 11123 23459 20889 27870 22312 21426 32396 23638 26655 35289 41175 23768 28662 21877 18742 18986 17853  

Total   7539 9340 11208 17375 25060 27767 37357 65928 68625 62905 66990 72497 62583 70198 79935 91435 70956 83133 81817 84200 90981 98459 88 
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Appendix 6  
CATALOGUE OF AVAILABLE SIZE INFORMATION 

FOR EACH SHARK SPECIES BY AREA 
(A value of 1 indicates some information is available.) 

 
1994  1995  1996  1997 1998  1999  2000 2001 2002 2003 2004 2005 2006 2007  2008  2009  2010 2011

SH                     

ATN  1  1  1  1 1  1  1 1 1 1 1 1 1 1  1  1  1 1

ATS              1 1 1 1 1 1 1 1  1  1  1 1

MED                1  1  1 1

MAK                     

ATN                1 1 1 1        1

ATS                1 1 1 1    1  1 1

POR                     

ATN                1 1 1 1 1 1  1  1  1 1

ATS                1      1

MED                1  1  1 1

SMA                     

ATN  1  1  1  1 1  1  1 1 1 1 1 1 1 1  1  1  1 1

ATS              1 1 1 1 1 1 1  1  1  1 1

AGN                     

MED                1     

ALV                     

ATN                      1

MED                1    1 1

BTH                     

ATS                1      

CCB                     

ATS                1 1      

CCE                     

ATN                1 1 1     

CCL                     

ATN                1 1 1 1 1 1  1  1  1 1

CCP                     
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ATN                1 1 1 1 1 1       

MED                      1

CCS                     

ATN                1 1      

DUS                     

ATN                1 1      

FAL                     

ATN                1 1 1 1 1 1  1  1  1 1

ATS                1 1 1 1 1 1       

GAG                     

MED                      1

OCS                     

ATN                1 1 1 1 1 1  1  1  1 1

ATS                1 1     1 1

SBL                     

MED                1  1  1 1

SDS                     

MED                    1

SHX                     

ATN                1 1 1 1 1      

ATS                1 1 1      

SKH                     

ATN                1 1      

SMD                     

MED                    1

SPL                     

ATS                1 1 1      

SPN                     

ATN                1 1 1 1 1 1  1  1  1 1

ATS                1      

SPZ                     

ATS                1 1 1      
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SYT                     

MED                    1

THR                     

ATN                1 1 1 1 1 1 1  1  1  1 1

TIG                     

ATN                1 1 1 1 1 1 1  1  1  1

 

 
Appendix 7 

 
SHARK RESEARCH AND DATA COLLECTION PROGRAM  

 
A. INTRODUCTION 
 
A great variety of shark species are found within the ICCAT Convention area, from coastal to oceanic species. 
Ninety-one species of sharks are currently present in the ICCAT databases. Biological strategies of these species 
are very diverse and they are highly adapted to their respective ecosystems and occupy a very high position in 
the trophic chain as active predators. Although diverse, the biological characteristics of these species share some 
general patterns that make them potentially more susceptible to overfishing. 
 
Even though elasmobranchs are currently impacted by commercial and recreational fisheries, there is still limited 
information about these species life cycles, biological parameters, movement patterns and habitat utilization, and 
in the general impact of fisheries in their populations in the ICCAT Convention area. Moreover, the current state 
of knowledge on ICCAT fisheries capturing sharks is causing concerns regarding their conservation status and 
management due to the gaps in the available catch, effort and discard data. And it is evident that the limited 
quantity and quality of information available affects the provision of scientific advice to the Commission. 
 
Numerous aspects of the biology of these species are still poorly understood or completely unknown, particularly 
for some regions, which contributes to increased uncertainty in quantitative and qualitative assessments. As 
regards information of fisheries activities of fleets capturing sharks (catch and by-catch), the reporting of Task I 
and Task II has improved in the recent years but this improvement is still insufficient to permit the Committee to 
provide quantitative advice on stock status with sufficient precision to guide fishery management toward optimal 
harvest levels for the majority of species. Therefore it is essential that the Committee advances in data collection 
and research on life history, together with describing the interactions with ICCAT fisheries, with the final 
objective of assessing the status of the stocks and provide adequate scientific advice for the sustainable 
management of elasmobranch fisheries in the ICCAT convention area. This step forward is critical for the 
evaluation of the efficacy of the management measures adopted by the Commission in recent years. 
 
During the 2012 Shark Species Group meeting, the Group recommended the development of a Shark Research 
and Data Collection Program (SRDCP) focused on the reduction of the main sources of uncertainty in the 
formulation of scientific advice, including the improvement of data collection and reporting procedures. 
Following this recommendation the 2013 Species Group has elaborated the general guidelines of the SRDCP 
containing the following aspects: (a) a general background of existing fishery and biological data for the main 
pelagic Atlantic and Mediterranean sharks, highlighting the main gaps of knowledge; (b) the main general 
objectives of the Program; (c) priorities in fisheries data collection; (d) research priorities on biological 
information; (e) research priorities on mitigation measures; and (f) other considerations for the SRDCP. 
 
The implementation of the SRDCP will be framed within the 2015-2020 SCRS Strategic Plan which will provide 
the overall framework for development and coordination of science and science-related activities needed to 
support provision of sound scientific advice as the centrepiece for the conservation and management of tuna and 
tuna-like species in the Atlantic and the Mediterranean. In the case of data poor stocks, as is the case with shark 
species, a precautionary approach to fisheries management could implicitly account for the unknown uncertainty 
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by being more conservative. And any investment in research will increase the potential benefits of ICCAT 
fisheries while reducing the risk to the resources. 
 
B. PELAGIC ATLANTIC AND MEDITERRANEAN SHARKS 
  
Ninety-one species of sharks (sharks and rays) have been reported to ICCAT. Understanding the need to limit 
the scope of the program, the Species Group considered the species caught (sixteen species represent 95% of the 
total reported catches) and other species with high susceptibility for which little biological information is 
available. Species to consider are: (blue (Prionace glauca; BSH), shortfin mako (Isurus oxyrinchus; SMA), 
longfin mako (Isurus paucus; LMA), bigeye thresher (Alopias superciliosus; BTH), common thresher (Alopias 
vulpinus; ALV), oceanic whitetip (Carcharhinus longimanus; OCS), silky (C. falciformis; FAL), porbeagle 
(Lamna nasus; POR), scalloped hammerhead (Sphyrna lewini; SPL), smooth hammerhead (Sphyrna zygaena; 
SPZ), great hammerhead (Sphyrna mokarran; SPK), sandbar (Carcharhinus plumbeus; CCP), dusky 
(Carcharhinus obscurus; DUS), night (Carcharhinus signatus; CCS), narrowtooth (Carcharhinus brachyurus, 
BRO), tiger (Galeocerdo cuvier; TIG), crocodile (Pseudocarcharias kamoharai; PSK), and white (Carcharodon 
carcharias; WSH) sharks, and the pelagic stingray (Pteroplatytrygon violacea; PLS) and manta rays 
(Mobulidae, MAN).  

 
a) Current biological knowledge  
 
Basic life history information required to assess the status of Atlantic shark stocks is most abundant for the North 
Atlantic area. There is considerably less information for the Equatorial and South Atlantic areas, and very little 
data for the Mediterranean. Thus, more than half of all studies on age and growth dynamics, reproduction, stock 
identification, and movement and migration patterns were conducted in the North Atlantic, with the majority 
corresponding to the northwest Atlantic. Similarly, most of the studies from the South Atlantic correspond to the 
Southwest Atlantic. Appendix 8-Table 1 summarizes studies conducted for all species combined in each of nine 
areas in the Atlantic Ocean and the Mediterranean Sea (Appendix 7-Figure 1). Appendix 8-Tables 2-17 show 
the same information on a species-specific basis for 16 species. The WGSHK will generate similar summary 
tables for additional species (narrowtooth shark, white shark, crocodile shark, and manta rays). Appendix 9 lists 
all the references used to generate Appendix 8-Tables 2-17. Appendix 8 also provides additional references that 
were used to generate biological profiles for shark and ray species provided by the group. 
 
We collapsed all the life history and other parameters listed in the appendix tables into four data categories 
(reproduction, age and growth, stock ID, and movements and migratory patterns) most relevant for stock 
assessments and the ten geographical areas into four main areas (North Atlantic, South Atlantic, Equatorial 
Atlantic, and Mediterranean Sea) and examined that information on a species-specific basis. We used a traffic 
light approach to identify the degree of knowledge of those categories by general area and species, with: (1) red 
indicating no studies available at all; (2) yellow, 1 or 2 studies; (3) green, 3+ studies; and (4) white indicating 
that the species does not occur in a particular area (Appendix 7-Table 1). The following general conclusions can 
be drawn: the North Atlantic is the most data-rich area, but there are still 25% of cells with no information; the 
South and Equatorial Atlantic have almost identical levels of data availability, with over 75% of red cells; the 
Mediterranean Sea is the most data-poor region with about 90% of red cells. 
  
Individual species were classified according to the degree of “data poorness” (i.e., the number of red cells or 
with no information as a proportion of the total number of cells for that species as depicted in Appendix 7-Table 
1) and “data richness” (i.e., the number of green cells or with 3+ studies as a proportion of the total number of 
cells for that species as depicted in Appendix 7-Table 1) (Appendix 7-Table 2 ). The most data-poor species 
was the longfin mako, followed by the great hammerhead, dusky, and tiger sharks and the pelagic stingray, 
whereas the least data-poor species was by far the blue shark. In contrast, blue shark, shortfin mako, and sandbar 
sharks were the most data-rich species and there were no occurrences of “data richness” for longfin mako, 
smooth and great hammerheads, and night shark. 

 
b) Fisheries information 
 
Pelagic sharks form an important part of the catch of the longline fisheries that target tuna, billfish and 
swordfish. The ICCAT SCRS Sub-Committee on By-catches began to assess pelagic sharks in 2004. Pelagic 
sharks are caught by various gears in the Atlantic Ocean, Gulf of Mexico, Mediterranean Sea and the Caribbean 
Sea, including longline, purse seine, gillnet, handline, rod and reel, trawl, troll, and harpoon, but they are mostly 
caught as by-catch in the pelagic longline fisheries or as target species. There are also important recreational 
fisheries in some countries. Several shark species, such as blue and shortfin mako, are captured and landed in 



SHK SPECIES GROUP INTER-SESSIONAL – CAPE VERDE 2013 

26 

large volumes by these fleets. During the period 2001-2011 a total of 476 834 and 66 887 tonnes of blue shark 
and shortfin mako,  respectively, were declared in the Atlantic Ocean with a maximum combined catch for both 
species in 2010 (71 861 tonnes) and a minimum combined catch in 2011 (33 217 tonnes) (Anonymous 2012). 
Others groups of pelagic sharks and rays are discarded, either due to ICCAT recommendations prohibiting 
retention (Recommendations 09-07, 10-07 and 10-08, 11-08), or their low market value. 
 
Information on sharks has been submitted by CPCs since 1950, but only since 1982 has data been submitted for 
shark species other than BSH, SMA and POR. Data prior to 1990 is very limited for most species and so Task I 
data is only presented here after this date. Appendix 4  provides annual catch reported for all sharks and other 
elasmobranchs in the Task I database by flag (2012 data are preliminary) while Appendix 5  provides annual 
catch reported by species and area from Task I. Task II SZ data reporting has only occurred since 1994. In order 
to identify what data are available, this information is presented as a data catalogue in Appendix 6. 
 
The first shark assessment meeting was conducted in 2004 and only in 2007 was the independent Shark Species 
Group formalized. Except for 2010, every year to date there has been an inter-sessional Shark Species Group 
meeting, with a significant presence of scientists and work on these species. Appendix7-Figure 2 shows the 
evolution of the number of papers presented at the inter-sessional meetings. 
 
c) Species stock assessments  
 
The Shark Species Grouphas conducted stock assessments for three species to date: blue, shortfin mako, and 
porbeagle. Blue and shortfin mako sharks were first assessed in 2004 and subsequently in 2008, and 2012 
(shortfin mako only). Porbeagle sharks were assessed cooperatively with ICES in 2009. In general, all these 
assessments are considered preliminary owing to limitations on quantity and quality of the information available 
and have focused only on Atlantic stocks; Mediterranean Sea stocks have not been assessed owing to lack of 
data. One important recommendation that consistently emerges from the Species Group meetings is that greater 
investments in monitoring and research directed at sharks are needed if improved advice on the status of these 
and other by-catch species is desired.  
  
−Blue shark 

Based mostly on tagging information, three separate stocks of blue shark have been assumed to exist, but only 
two have been assessed (North and South Atlantic) because there was no information on the Mediterranean 
stock. For both North and South Atlantic stocks, although results continue to be considerably uncertain, biomass 
is believed to be above the biomass that would support MSY and current harvest levels below FMSY.  
 
− Shortfin mako 

 
Because shortfin makos have a distribution similar to that of blue sharks, the same two hypothetical North and 
South Atlantic stocks have also been considered for this species. The 2012 assessment of the status of North and 
South Atlantic stocks included additional time series of relative abundance and increased coverage of Task I 
catch data with respect to the previous stock assessments conducted in 2008 and 2004. The available CPUE 
series showed increasing or flat trends for the finals years of each series (since the 2008 stock assessment) for 
both North and South stocks, hence the indications of potential overfishing shown in the previous stock 
assessment diminished and the current level of catches may be considered sustainable.  
  
For the North Atlantic stock, results of the two stock assessment model runs used indicated almost unanimously 
that stock abundance in 2011 was above BMSY and F was below FMSY. For the South Atlantic stock, all model 
runs indicated that the stock was not overfished and overfishing was not occurring. Although these results 
indicated that both the North and South Atlantic stocks are relatively healthy and the probability of overfishing is 
low, they also showed inconsistencies between estimated biomass trajectories and input CPUE trends, which 
resulted in wide confidence intervals in the estimated biomass and fishing mortality trajectories and other 
parameters. Particularly in the South Atlantic an increasing trend in the abundance indices since the 1970s was 
not consistent with the increasing catches. The high uncertainty in past catch estimates and deficiency of some 
important biological parameters, particularly for the southern stock, are still obstacles for obtaining reliable 
estimates of current status of the stocks. 
 
−Porbeagle 

 
The Group attempted assessing the status of four porbeagle stocks (Northwest, Northeast, Southwest and 
Southeast) in conjunction with the ICES Working Group on Elasmobranch Fishes in 2009. In general, data for 
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southern hemisphere porbeagle were too limited to provide a robust indication on the status of the stocks. For the 
Southwest, limited data indicated a decline in CPUE in the Uruguayan fleet, with models suggesting a potential 
decline in abundance to levels below MSY and fishing mortality rates above those producing MSY. But catch 
and other data were generally too limited to allow definition of sustainable harvest levels. For the Southeast, 
information and data were too limited to assess their status.  
 
The northeast Atlantic stock has the longest history of commercial exploitation, but a lack of CPUE data for the 
peak of the fishery added considerable uncertainty in identifying current status relative to virgin biomass. 
Exploratory assessments indicated that current biomass (for 2008) was below BMSY and that recent fishing 
mortality was near or above FMSY. Recovery of this stock to BMSY under no fishing mortality was estimated to 
take ca. 15-34 years. A Canadian assessment of the northwest Atlantic stock presented at the meeting indicated 
that biomass was depleted to well below BMSY, but recent fishing mortality was below FMSY and recent biomass 
appeared to be increasing. Additional surplus production modelling conducted at the meeting indicated a similar 
view of stock status, i.e., depletion to levels below BMSY and current fishing mortality rates also below FMSY. The 
Canadian assessment projected that with no fishing mortality, the stock could rebuild to BMSY level in 
approximately 20-60 years, whereas surplus-production based projections indicated 20 years would suffice. 
Under the Canadian strategy of a 4% exploitation rate, the stock was expected to recover in 30 to 100+ years. 
 
−Ecological Risk Assessment (ERA) 
 
Ecological Risk Assessments (ERAs) were conducted by the Shark Species Group in 2008 and 2012. The 2012 
ERA included 16 species (20 stocks) and was generally believed to be more robust than the 2008 ERA. The 
ERA consisted of a risk analysis to evaluate the biological productivity of these stocks and a susceptibility 
analysis to assess their propensity to capture and mortality in Atlantic pelagic longline fisheries or ICCAT 
longline fisheries. Three metrics were used to calculate vulnerability (Euclidean distance, a multiplicative index, 
and the arithmetic mean of the productivity and susceptibility ranks). The five stocks with the lowest 
productivity were the bigeye thresher, sandbar, longfin mako, night, and South Atlantic silky shark. The highest 
susceptibility values corresponded to shortfin mako, North and South Atlantic blue sharks, porbeagle, and bigeye 
thresher. Based on the results, the bigeye thresher, longfin and shortfin makos, porbeagle, and night sharks were 
the most vulnerable stocks. In contrast, North and South Atlantic scalloped hammerheads, smooth hammerhead, 
and North and South Atlantic pelagic stingray had the lowest vulnerabilities. The information derived from the 
ERA allows identification of those species that are most vulnerable to prioritize research and management 
measures. 
 
It is apparent from the conclusions of the stock assessments summarized above that there is a lot of uncertainty 
surrounding the stock assessment results. The SRDCP will address some of the information deficits related to the 
biology, ecology, and fisheries of Atlantic sharks to reduce the uncertainties of stock assessments and improve 
the biological and ecological basis for managing and rebuilding some of the stocks. The research plan will also 
allow a more appropriate evaluation of the efficacy of the ICCAT management measures adopted in recent years.  

 
d) Current management  
 
−ICCAT Recommendations and Resolutions 
 
There are currently 12 active ICCAT Recommendations and two active Resolutions that relate specifically to 
sharks (Appendix 7-Table 3). One additional Recommendation concerning sharks enters into force in May 2013 
[Rec. 12-05]. 
 
Since 2009, four Recommendations have been adopted that prohibit the onboard retention, transhipment, and 
landing of some shark species that are considered to be vulnerable to overfishing: silky sharks (C. falciformis; 
[Rec. 11-08]), hammerhead sharks (family Sphyrnidae, with the exception of S. tiburo; [Rec. 10-08]), oceanic 
whitetip sharks (C. longimanus; [Rec. 10-07]), and bigeye thresher sharks (A. superciliosus; [Rec. 09-07]). CPCs 
are required to record releases and discards of these species, and to report these data to ICCAT. In the case of 
hammerheads, oceanic whitetips, and bigeye threshers, storing, selling, or offering for sale of any parts or whole 
carcasses is also prohibited with some exceptions for certain species. Specific exceptions to the above 
prohibitions apply to certain species. Recommendation 09-07 also establishes that CPCs should endeavour that 
vessels flying their flag do not undertake a directed fishery for any thresher sharks (Alopias spp.). 
 
Several other ICCAT management measures are currently in place for sharks. CPCs are required to reduce 
fishing mortality levels for shortfin makos and porbeagles [Rec. 05-05; Rec. 07-06], to encourage the live release 
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of incidentally caught sharks, particularly juveniles [Rec. 04-10], and to consider time and area closures and 
other measures for pelagic sharks in general [Rec. 07-06], and specifically for hammerheads [Rec. 10-08] and 
threshers [Rec. 09-07]. In 2013, the SCRS will assess potential management options for silky sharks [Rec. 11-
08].  
 
Shark finning is prohibited within ICCAT under Recommendation 04-10, which established that vessels should 
not have fins on-board weighing more than 5% of the weight of shark carcasses on-board, up to the first point of 
landing. 
 
CPCs are required to collect and submit Task I and Task II data for sharks, in accordance with ICCAT data 
reporting procedures, and also emphasised through multiple Recommendations [Rec. 03-10; Rec. 04-10; Rec. 
07-10; Rec. 10-06; Rec. 11-10]. In the case of Atlantic shortfin mako (I. oxyrinchus), retention of the species 
became conditional upon the fulfilment of Task I data reporting obligations, from 2013 onwards [Rec. 10-06]. 
From 2014, this condition applies more broadly to other ICCAT species, including sharks [Rec. 11-15].  
 
In addition to Task I and Task II data reporting, CPCs are required to report on steps taken to mitigate and 
reduce levels of by-catch and discards [Rec. 11-10]. In 2013, CPCs will also be required to report on their 
compliance with shark conservation and management measures [Rec. 12-05].  
 
Additional Recommendations call upon CPCs to undertake research, where possible, to identify shark nursery 
areas, and determine ways to increase the selectivity of fishing gear [Rec. 04-10; Rec. 09-07; Rec. 10-08]. CPCs 
are also encouraged to fully implement national plans of action for sharks [Res. 03-10], in accordance with the 
FAO IPOA-Sharks. 

 
−Other international measures 

Sharks and rays captured in association with ICCAT fisheries are subject to management and conservation 
measures under various international conventions and agreements. Below are examples of such measures, with 
the relevant species for the Shark Research Program listed in Appendix 7-Table 4.  
 
 a) Convention for the Protection of the Mediterranean Sea Against Pollution (Barcelona Convention). 

Species listed under Annex II of the Barcelona Convention SPA/BD Protocol are to be granted maximum 
protection. Measures include controlling/prohibiting taking, possessing, killing, commercial trading, 
transporting, and commercial exhibition. Sharks and rays listed under Annex III must be maintained in a 
favourable state of conservation, through regulation of exploitation and other appropriate measures.  

 
 b) Convention on the Conservation of Migratory Species of Wild Animals (CMS or Bonn Convention). 

Sharks and rays listed under CMS Appendix I are to be strictly protected, with retention prohibited, and 
efforts made to conserve or restore habitats, mitigate obstacles to migration, and control other threats. 
Signatories to a specific agreement known as the Memorandum of Understanding on the Conservation of 
Migratory Sharks have committed to implementing measures to conserve and sustainably manage 
migratory sharks and their habitat, including measures for fisheries research and management, 

 
 c) Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). Sharks and 

rays listed under Appendix II of CITES are subject to controls on their international trade. Export permits 
or re-export certificates are required, and may be issued only if specimens are legally obtained and if 
exports will not be detrimental to the survival of the species. For specimens introduced from the sea, 
export permits are issued by state into which the specimens are being brought.  

 
 d) General Fisheries Commission for the Mediterranean (GFCM). Recommendation GFCM/36/2012/3 

prohibits shark finning, and bans the retention, transhipment, landing, transfer, storage, sale, or display 
for sale of species listed under Annex II of the Barcelona Convention. The Recommendation also requires 
the recording and reporting of data about fishing activities, catches, by-catch, release, and discards for 
species listed under Annex II or Annex III of the Barcelona Convention.  

 
e) Past research recommendations by the Shark Species Group 
 
Over time, there has been a clear evolution in the scope of shark research recommendations put forward by the 
Sub-Committee on By-catch (1995-2006), and later by the Species Group (2007-present). Early 
recommendations focused mainly on the need for better data on catches (particularly incidental catches) and 
landings, including data on discards. This need has been emphasized repeatedly, with similar recommendations 
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made every year. Since 1997, the Group has also regularly highlighted the need for improved Task II data for 
sharks. 
 
Since the first ICCAT shark stock assessments in 2004, recommendations have also been made for research to 
improve the quality of output from these assessments. The group has noted the need for increased research into 
stock structure, life histories, population movements, and dynamics of all ICCAT fisheries that catch sharks, 
particularly to resolve inconsistent signals among CPUE series. The need for estimating historical catches and 
size frequencies has also been highlighted, as well as further analyses to assess the sensitivity of assessment 
outcomes to assumptions. The use of alternative methods for providing management advice has also been 
recommended, such as ERAs for vulnerable species for which fewer data are available. Since 2006, the Group 
has called for research to improve the data needed for ERAs. Following the shortfin mako assessment in 2012, 
the Group also recommended the development and evaluation of hierarchical models that can make use of 
information from multiple stocks or fleets. 
 
The Group has also recommended research to investigate the potential benefits of fishing gear modifications to 
reduce by-catch, measures for reducing discard mortality, restrictions on fishing areas and times, and 
minimum/maximum sizes for retention. 
 
Broadly, the Group has noted that in order to provide the advice requested of them, and particularly to provide 
quantitative advice on optimal harvest levels, there is a need for the Commission to make a larger research 
investment into improved data and facilitating better participation by national scientists and other experts in 
assessments. 

 
C) SHARK RESEARCH PROGRAM 
 
General objectives 
 
Although efforts are being made in recent years to improve shark data collection and research, the current 
knowledge on many fisheries and basic biology is still limited. These gaps in knowledge are responsible for 
much of the uncertainty in stock assessments, and have caused constraints to the provision of scientific advice. 
Therefore, the present proposal for a Shark Research and Data Collection Program (SRDCP) represents a further 
step to align with ICCAT Res. 11-17 on Best Available Science, to fill knowledge gaps on fisheries and biology 
issues by improving data collection, cooperation and capacity building. 
 
In order to achieve these goals, the SRDCP aims to provide guidance to SCRS researchers, by prioritizing those 
issues related to data collection and research lines on species biology/ecology, fisheries and mitigation measures.  
Finally, by promoting coordination between SCRS researchers, the SRDCP aims to improve the quality and 
reduce the uncertainty of the scientific advice on sharks provided to the Commission, and to better assess the 
impact of management measures on these species. 

 
1. Fisheries data collection 

 
1.1 Fleet and gear characterisation 

 
Accurate information about the gear characteristics and specifications at which species are captured is 
fundamental to understanding the impacts of fisheries. The fishing power, selectivity and catchability of fishing 
gear respond to several variables that must be analysed to understand the evolution of catches. Here are some of 
these variables: 
 
− Longline 
 
Gear-fish interactions: 
• Time-depth-temperature at depth of hooks (TDRs) 
• Positions of fish regarding other neighbouring fish caught in the longline 
• Fighting time of fish, once hooked (e.g., hook timers) 
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Gear data: 
• Number of baskets along mainline. 
• Number of hooks per basket 
• Type and size of hook 
• Presence or absence of lightsticks (also, color differences?) 
• Location (Latitude and Longitude) of the longline set  
• Time of set and haulback (e.g., daylight vs. nighttime) 
• Use of lead weights on gangions 
• Type of gangion 
 
Bait type: 
• Live or dead bait 
• Species (e.g., squid vs. mackerel) 
 
−Purse seine 
 
The Minimum data requirements for PS were defined during the KOBE III By-catch Joint Technical Working 
Group Harmonisation of Purse-seine Data Collected by Tuna-RFMOs Observer Programmes. The main items 
are the following: vessel identification, vessel trip information, observer information, crew information, vessel 
and gear attributes, daily activities, school and set information, catch information, length information, species of 
special interest: 
 

 Vessel and gear characteristics  
 Fishing strategy  
 Gear-fish interactions 

 
−Gillnet  
 
• Locations (Latitude and Longitude) and time at setting and hauling for each set 
• Gillnet configuration 
 
−Pelagic trawlers 
  
• Locations (Latitude and Longitude) and time at setting and hauling for each tow 
• Towing speed 
• Characteristics of the net 
 
−Recreational fisheries  
 
• Gear type and characteristics 
• Bait 
• Chumming 

 
1.2 Fleet dynamics  
 
As sharks are mostly caught as by-catch in ICCAT fisheries, a change in the dynamics of the fleets targeting 
those resources might have major implications on shark catches. Such changes are related to different issues, 
such as technological development (e.g., change from traditional longline to semi-automatic Florida style gear; 
use of high-tech FADs on the purse seine fisheries); shifts on target species as a result of their abundance; 
changes in the markets, management or piracy (e.g., some fleets change between deep setting for tunas and 
shallow setting for swordfish throughout the year, and consequently might change the fishing gear characteristics 
– hook style, bait type, gangion material, etc., and fishing regime – from day to night setting; while the purse 
seine fleets might impact differently sharks, when changing from free schools to FADs fishing); fleet movement 
between fishing areas throughout the year (e.g. due to the migratory behaviour of the target species, 
communication between skippers related with the occurrence of higher catches, exploitation costs related to bait 
or fuel prices, piracy, etc.). 
1.3 Data necessary for assessment and management advice  

• Catch (landings + discards) 
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• Effort 
• Catch per effort (indices of relative abundance) 
• Gear selectivity (if not fitted within the model) 
• Size information 
 
Catches: Catch inputs for stock assessment can vary from highly aggregated information (e.g., catch of “sharks”) 
to different levels of disaggregation and detail, ranging from nominal catches by species to species-specific catch 
series by gear, geographical area, and size.  
 
Dead discards: Estimation of dead discards can also be based on expansion to total numbers from a low number 
of observations to expansion to total numbers based on a high degree of observer coverage of the fleet and “fine” 
level of stratification (season or month, small areas of observation). Typically logbook and observer data are 
used to generate estimates of dead discards. 
 
Effort: Effort series by gear (e.g., number of hooks) and geographical area can also be used in several assessment 
methodologies. 
 
Indices of relative abundance: Indices of relative abundance can also vary from simple, nominal CPUE time 
series of short duration (few years) and with little contrast (one-way ticket) to (preferably fishery-independent) 
CPUE time series standardized through different statistical techniques (GLM, GLMM, GAM). Ideally these 
indices should be of long duration and wide geographical coverage and have good contrast (increasing and 
decreasing trend resulting from various levels of fishing).  
 
Selectivity: When sufficient length or age information is not available to estimate selectivity within the model, 
selectivity curves for the different abundance indices have to be generated based on auxiliary information 
externally to the model and then imputed as functional forms in age-structured models. 
 
Size information: No catch-at-age is available for sharks caught in ICCAT fisheries, but limited length-frequency 
information is available for some species. 
 
2. Data poor assessment models 
 
Because of the lack of total catch information in some cases and some key biological information in other cases, 
traditional stock assessment models cannot be consistently applied to all species. There is a need for 
development of innovative methods of assessment of shark resources, particularly methods applicable to data-
poor situations. Fortunately, a number of such methods that require different types and amounts of data have 
recently been developed (Appendix 7-Table 5). 

 
2.1 Ecological Risk Assessment (ERA) 
 
Ecological Risk Assessments (ERAs), also known as Productivity and Susceptibility Analyses (PSAs), were 
originally developed to assess the vulnerability of stocks of species caught as by-catch in the Australian prawn 
fishery (Stobutzki et al. 2001a, b; Milton 2001), and although they only appeared about a little over a decade ago 
they have now been used rather extensively to assess vulnerability to fishing of elasmobranch fishes and other 
marine taxa. Ecological risk assessments are in fact a family of models that can range from purely qualitative 
analyses in their simplest form to more quantitative analyses, depending on data availability (Walker 2005b; 
Hobday et al. 2007). Most PSAs have been semi-quantitative approaches where the vulnerability of a stock to 
fishing is expressed as a function of its productivity, or capacity to recover after it has been depleted, and its 
susceptibility, or propensity to capture and mortality from fishing (Stobutzki et al. 2001a). Each of these two 
components, productivity and susceptibility, are in turn defined by a number of attributes which are given a score 
on a predetermined scale. Scores are then typically averaged for each index and displayed graphically on an X-Y 
plot (PSA plot). Additionally, vulnerability can be computed, for example, as the Euclidean distance of the 
productivity and susceptibility scores on the PSA plot. Applications to elasmobranch fishes have ranged from 
semi-quantitative PSAs (Stobutzki et al. 2002; Griffiths et al. 2006; Rosenberg et al. 2007; Patrick et al. 2010) to 
different degrees of quantitative analyses where the productivity component was estimated directly as r 
(maximum rate of population growth) in stochastic demographic models (Braccini et al. 2006; Zhou and 
Griffiths 2008; Simpfendorfer et al. 2008; Cortés et al. 2010; Tovar-Avila et al. 2010). The main advantages of 
PSAs can be summarized as: (1) being a practical tool to evaluate the vulnerability of a stock to becoming 
overfished based on its biological characteristics and susceptibility to the fishery or fisheries exploiting it, (2) 
they can be used to help management bodies identify which stocks are more vulnerable to overfishing so that 
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they can monitor and adjust their management measures to protect the viability of these stocks, and (3) they can 
also be used to prioritize research efforts for species that are very susceptible but for which biological 
information is too sparse. 
 
2.2 Length-based models: SEINE (Survival Estimation in Non-Equilibrium Situations) 
 
One of the simplest data-poor methods is based on the premise that fishing pressure proportionally removes 
larger and older fish from the population and that increases (or decreases) in mortality rates are reflected by 
decreases (or increases) in mean length. These approaches generally have minimal data requirements and are 
therefore appealing for use in many elasmobranchs, but they have stringent assumptions which can sometimes be 
difficult to meet in long-lived species. The SEINE method (Gedamke and Hoenig 2006) is a reformulation of the 
widely used Beverton-Holt (1956, 1957) method, which only requires von Bertalanffy growth parameters, a size 
at full vulnerability, and mean length of fully vulnerable animals, and relaxes the assumptions that growth, 
recruitment, and mortality have been in equilibrium for a time period equal to at least the maximum age of the 
species of the Beverton-Holt method. 
 
This non-equilibrium formulation allows for trends to be inspected through a time series analysis of mean length 
data and provides the ability to estimate multiple mortality rates and the year(s) in which mortality changed. 
However, application of length-based approaches to relatively long-lived elasmobranchs should be done 
cautiously and model assumptions should be carefully considered prior to application an when interpreting 
results and producing management advice.  

 
2.3 Age-structured Demographic Models (Life Tables/Euler-Lotka equation; Leslie Matrices) and Elasticity 

Analysis 
 
Demographic analyses of elasmobranch populations can be undertaken as (1) life tables based on a discrete 
implementation of the Euler-Lotka equation or (2) age-based Leslie matrix population models. These models are 
typically based on deterministic, density-independent population growth theory, whereby populations grow at an 
exponential rate r and converge to a stable age distribution. Data requirements include maximum age, survival 
from natural mortality, age-specific fecundity (the number of offspring produced per breeding female of age x), 
sex ratio at birth, frequency of parturition, proportion of mature or breeding females at age, and some associated 
information such as growth function parameters and a length-mass relationship. Elasticity analysis is an 
extension of age-based Leslie matrices or stage-based models that allows one to identify which vital rates 
influence population growth rate the most and thus which life stages (or ages) are more important for population 
growth. 
 
2.4 Analytical Reference Points 
 
Methodology to analytically calculate reference points without an assessment model was first introduced in 
Brooks et al. (2006) and Brooks and Powers (2007), where it was demonstrated that reference points 
corresponding to maximum excess recruitment (MER; Goodyear 1980) could be derived simply from biological 
parameters and an assumption about the form of the stock recruit function. Brooks et al. (2010) re-derived those 
analytical solutions to calculate the Spawning Potential Ratio (SPR) at MER, then demonstrated how stock status 
could be determined given auxiliary information, and illustrated the method for 11 shark stocks. Although only 
vital rates are necessary to derive these analytical reference points, an estimate of current biomass or a time 
series of relative abundance is needed to evaluate the overfished criterion. Although this methodology has to be 
further tested, initial results are encouraging. Brooks et al. (2010) compared results for overfished status from 
stock assessments with predictions from the analytical method and found total agreement for the nine stocks of 
sharks for which an estimate derived from a more data-rich stock assessment method was available. 
 
2.5 DCAC (Depletion-Corrected Average Catch) 
 
The DCAC is based on the potential yield formula of Alverson and Pereyra (1969) and Gulland (1970) where 
BMSY = 0.5B0 , FMSY = M, and Ypot = 0.5MB0. If abundance is reduced from B0 to BMSY, a “windfall” harvest can 
be calculated as W = 0.5B0 and Ypot can be considered a sustainable annual yield. The windfall ratio expresses the 
magnitude of the windfall harvest relative to a single year of potential yield. This windfall ratio forms the basis 
for a depletion correction of average catch. For a catch series of n years, the total cumulative catch consists of n 
years of sustainable production plus a windfall equivalent to W/Ypot years of potential yield.  
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The DCAC ultimately provides an estimate of the yield that could have been sustained during a period of n 
years. 
2.6 AIM (An Index Method) 
 
The AIM (An Index Method, NOAA Fisheries Toolbox 2011) model is an analytical framework for interpreting 
abundance trends, which relates survey trends to fishery removals. The AIM model estimates a relative fishing 
mortality rate from a ratio of catch to a smoothed index of abundance. The second calculated quantity is the 
replacement ratio, which is obtained by taking the abundance index values divided by a moving average of the 
abundance index. The idea behind the replacement ratio is that values greater than one indicate that the 
population increased while values less than one suggest negative population growth. A regression of the natural 
logarithm of the replacement ratio against the natural logarithm of relative F can be solved for the relative F 
value that produces ln(replacement ratio)=0, i.e. stable population growth. The F producing stable growth can be 
considered as an F reference point, against which the relative F time series can be compared to evaluate 
overfishing. Implicit in this approach is that the catch and abundance index have the same selectivity. This 
methodology fundamentally assumes linear (density-independent) population growth. Furthermore, there is no 
age structure, thus biological parameters that have strong age trends or long time lags in population dynamics 
owing to late, protracted maturation and generation time are ignored. 
 
2.7 Surplus Production Models 
 
Biomass dynamic models, also known as (surplus) production models, have been and still are fairly widely used 
in the assessment of teleost stocks. Use of these models in assessment of elasmobranch stocks, however, has 
been criticized because of violation of the underlying assumptions, notably the presupposition that r responds 
immediately to changes in stock density and that it is independent of the age structure of the stock (Holden 1977; 
Walker 1998). In general, production models trade biological realism for mathematical simplicity, combining 
growth, recruitment, and mortality into one single “surplus production” term. However, they are useful in 
situations where only catch and effort data on the stock are available and for practical stock assessments because 
they are easy to implement and provide management parameters, such as maximum sustainable yield (MSY) and 
virgin biomass (Meyer and Millar 1999a). 
 
The biomass dynamic models used in the last decade have characterized uncertainty through the use of either 
Bayesian inference or classical frequentist methods. Typically, in stock assessment work two stochastic 
components must be taken into consideration (Hilborn and Mangel 1997): natural variability affecting the annual 
change in population biomass (also known as process error) and uncertainty in the observed indices of relative 
abundance owing to sampling and measurement error (observation error). Bayesian surplus production models 
have been used by a number of researchers to assess the status of shark populations. The Bayesian Surplus 
Production model (BSP; McAllister et al. 2001; McAllister and Babcock 2006), a Schaefer production model 
that uses the SIR (Sampling Importance Resampling) algorithm for numerical integration, has now been used in 
numerous assessments of shark stocks in the Atlantic Ocean (McAllister et al. 2001, 2008; Cortés 2002b; Cortés 
et al. 2002, 2006 to cite a few). The BSP considers observation error only, which is integrated along with q 
(catchability coefficient) from the joint posterior distribution using the analytical approach described by Walters 
and Ludwig (1994). 
 
Both process and observation errors can be incorporated when using a dynamic state-space modelling framework 
of time series (Meyer and Millar 1999a). This approach relates observed states (CPUE observations) to 
unobserved states (biomasses) through a stochastic model. State-space models allow for stochasticity in 
population dynamics because they treat the annual biomasses as unknown states, which are a function of 
previous states, other unknown model parameters, and explanatory variables (e.g., catch). The observed states 
are in turn linked to the biomasses in a way that includes observation error by specifying the distribution of each 
observed CPUE index given the biomass of the stock in that year. A Bayesian approach to state-space modeling 
has only been applied fairly recently to fisheries (Meyer and Millar 1999a). One advantage of using a Bayesian 
approach is that it allows fitting nonlinear and highly parameterized models that are more likely to capture the 
complex dynamics of natural populations. Meyer and Millar (1999a, b) advocated the use of the Gibbs sampler, 
a special Markov chain Monte Carlo (MCMC) method, to compute posterior distributions in nonlinear state-
space models. This Bayesian nonlinear state-space surplus production model has been adapted and applied in 
several assessments of Atlantic shark stocks (Cortés et al. 2002, 2006). Additionally, Jiao et al. (2009) compared 
hierarchical and non-hierarchical Bayesian production models applied to a complex of three hammerhead species 
(Sphyrna lewini, S. mokarran, and S. zygaena) to address the problem of assessing fish complexes for which 
there are no species-specific data. They found that the fit of the Bayesian hierarchical models was better than that 
of the traditional Bayesian models possibly due to the addition of multilevel prior distributions, among which 
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was a multilevel prior of r intended to capture the variability of intrinsic rates of increase across species and 
populations of the hammerhead shark complex. 
 
3. Recovery of historical data  
 
Recently, The ICCAT Small Tunas Research Program was adopted by the SCRS and the first phase of that 
research program is to recover historical SMT datasets, available in various scientific institutions of ICCAT 
CPCs and currently not available in the ICCAT database. The data recovery includes:  

− Task I nominal catch series by species, gear, area, flag and year  
− Task II catch and effort statistics by species, month, 1ºx1º square or area  
− Task II size (and/or weight) samples by species, gear, time strata and area  
 

In order to address this issue, a call for tenders was drafted with the specific objective of recovering historical 
time series from all fisheries in the ICCAT Convention area, either fisheries targeting small tunas or those 
catching them as by-catch. A similar procedure was followed in the context of the special research programme of 
Bluefin tuna (GBYP). These processes should be repeated for recovering historical datasets on shark species. 
The group can build on the experience obtained during those exercises in order to streamline and facilitate this 
important initiative. 

 
4. Trade data  
 
Trade data are a potentially useful complementary source of information for the management and assessment of 
shark species caught in association with ICCAT fisheries. Identifying trends and changes in the trade of shark 
products (e.g., trade routes, volumes, values) may in turn help our understanding of the dynamics of fisheries 
capturing sharks. In the specific context of shark assessments, historical and current trade data may be used to 
identify potential gaps in reported catches and to develop proxy indices for estimating historical catches.  
 
Trade data have been used in one ICCAT shark assessment meeting. At the 2004 assessment of blue shark and 
shortfin mako, the group discussed an analysis of the Hong Kong shark fin trade that provided rough annual 
estimates of the capture of sharks in the Atlantic. In view of these estimates and the very incomplete nature of 
catch reporting to the Secretariat for blue sharks and shortfin makos, the assessment group explored the use of an 
alternative approach for estimating catch histories, based on the ratio of shark to tuna landings. Following the 
2004 assessments, the group recommended that broader use be made of trade statistics, particularly for extending 
historical time series of catch estimates. 
 
5. Observer Programmes 
 
As stated by FAO (1995) in order to have a responsible and sustainable management of fisheries, fishing 
countries need to assure the timely, complete and reliable collection of fishery statistics on catch and fishing 
effort. Such data needs to be updated regularly and submitted to the relevant RFMO to be used in the fishery 
assessment and for the provision of the scientific advice. The FAO Code of Conduct for Responsible Fisheries 
also states that fishing countries should implement effective fisheries monitoring, control, surveillance and law 
enforcement measures including, where appropriate, observer programmes, in order to collect basic fishery 
statistics. In the case of pelagic sharks, which are often caught as a by-catch (and discarded) within ICCAT 
fisheries, it is essential to implement Observer Programmes. In fact, whether fisheries management objectives 
include conservation issues, knowledge of shark fishing mortality is essential for any management framework, 
and observer programmes are the most reliable source of information for these species. Moreover, observer 
programmes are the only available method to accurately collect data on a number of important issues, such as: 
individual at-haulback mortality, fate and status when discarded; samples for less common or rare species; etc. 
 
ICCAT recommendations regarding the observer programs (GFCM adopts ICCAT resolutions in relation to 
sharks in the Mediterranean Sea, although the adoption by GFCM is usually carried out with a time lag) and 
current coverage are presented in Appendix 7-Table 6. 
 
When designing an observer program the level of coverage required is a key element. It depends on the 
objectives of the observer program (e.g. desired precision levels for by-catch rates, and the variability of the by-
catch events, which depend on specific taxa and fishery combinations). In the case of the tuna fisheries 
impacting shark, the observer program should collect data aiming at the: (i) improvement of catch data collection 
for population assessments; (ii) estimation of by-catch and discards levels; (iii) collection of basic biological 
data; and (iv) gear and fisheries strategy. 
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In most cases by-catch estimates are highly imprecise for observer coverage below 5-10%, therefore observer 
coverage rates above those levels will be required. By-catch estimates will remain highly imprecise for low 
occurrence species, for which a much higher level of coverage may be warranted. 
 
In general, the species composition of the sharks captures is similar amongst the different tuna fisheries in the 
convention area. However, the different fisheries may impact differently the shark species: Longline (sensu lato) 
impacts mainly blueshark (BSH) and shortfin mako (SMA), and to a minor extent hammerhead, threshers, silky 
and oceanic whitetip sharks; Gillnet (sensu lato) are impacting mainly silky (FAL), thresher (THR), oceanic 
whitetip (OCS), and shortfin mako (SMA) sharks; Purse seine are impacting mostly oceanic whitetip (OCS) and 
silky (FAL) sharks. 
 
Industrial fleets are amongst those that mostly impact shark stocks within the scope of tuna fisheries. The 
implementation of scientific observer programmes designed to improve shark data collection should focus on the 
two major fleets: pelagic longliners, namely those targeting swordfish or tropical tunas; and purse-seiners 
targeting tropical tunas. Although artisanal fleets may have considerable impact over some protected species, the 
small size of the vessels is an important constraint for an observer program. Therefore, other data collection 
schemes should be implemented for these fisheries. 
 
6. Biological information 

 
6.1 Stock structure 
 
To better understand the impact of fishing activities on elasmobranch populations and promote a more efficient 
management of their fisheries, it is first necessary to know whether elasmobranchs are migrating between 
regions that can be undergoing different types and levels of fishing activity. However, and even though those 
issues are of great importance, there is still very limited information on the stock structure of most pelagic 
elasmobranchs at an ocean wide level, and therefore promoting those types of studies is of utmost importance. 
Using incorrect assumptions about the stock structure and movements can lead to biased conclusions about the 
level of fishing that is sustainable in a given region, and thus information about these processes should be 
incorporated into stock assessments. 
 
Different approaches can be used in identifying and classifying stocks. However, given the difficulties and 
possible limitations of each of the techniques, and in order to provide the most accurate identification of stocks 
possible, scientific knowledge should gather different sources of information and consequently, a 
multidisciplinary approach using a combination of techniques is recommended. 
 
6.1.1 Genetic studies 

 
Studying the genetic structure of a population can be a very useful tool for helping to determine whether there is 
migration between geographic areas. When the individuals of a species segregate into several reproductive 
stocks, the allele frequencies at neutral genetic markers diverge such that the variance in gene frequencies 
reflects the magnitude of reproductive isolation among these stocks (Heist, 2004). However, there also 
difficulties with the population genetics studies in the open ocean species as, for example, a small number of 
migrants per generation may be sufficient to render two populations genetically indistinguishable (Camhi et al., 
2008). 
 
Several types of molecular markers have been used to estimate the stock structure in marine populations in the 
last decades (Utter, 1991). The choice of the technique to use depends on the research team capabilities, 
preferences, type of equipment available and quality of tissue available for analysis. In general, the molecular 
markers that have been used include allozymes, mitochondrial DNA and microsatellites, even though other 
techniques are also available. Each technique has its own distinct strengths and weaknesses, and reviews of those 
are presented in Heist (1999, 2004, 2008). A final consideration regarding genetic studies on pelagic sharks is 
that these species may undergo large scale seasonal migrations, and may segregate by sex and/or maturity stage. 
As such, careful planning of where and when to sample and collect tissues is very important. 
 
6.1.2 Biometric analysis 
 
The biometric analysis, including meristic and morphometric characters, provides a powerful complement to 
genetic stock identification approaches. Meristic characters generally include serially repeated measurements 
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such as counts of vertebrae. Experimental work has shown that environmental factors such as temperature, 
salinity and oxygen tension can modify the expression of the genes responsible for meristic characters. In certain 
studies meristics have provided evidence of stock structure that is concordant with genetic information. 
 
6.1.3 Population parameters 

Typical population parameters that are useful for population dynamics studies include age, growth and 
reproductive parameters that can then be used to estimate mortalities and intrinsic population growth rates. 
Different populations from one same species may show different biological parameters, and those should be 
taken into account during population dynamics studies and stock assessments. Further, as different populations 
from the same species may be subjected, through time, to different fishing pressures and mortalities, density-
dependent mechanisms may also produce changes in the biological parameters and affect the dynamics of the 
populations. 
 
Those differences may be observed through comparative studies on the biological parameters across several 
populations of one species, and may serve as verifications from other stock structure methodologies. Some 
studies have used this approach for sharks, trying to determine possible stock separations based on life history 
parameters, but most have been carried out in coastal sharks. Examples are the works by Carlson and Parsons 
(1997), Yamaguchi et al. (2000) and Coelho et al. (2010). 
 
These comparative techniques have not commonly been applied to pelagic sharks, even though their importance 
is recognized and for stock assessment purposes (including ecological risk assessments) different biological 
parameters are used for each of the stocks (North Atlantic, South Atlantic and Mediterranean). In terms of 
methodologies, details on data collection and analysis for using such parameters for eventual comparison 
between regions are specified in Section 6.2 (life history information) of this research plan. This component of 
the plan may help to separate stocks, and may produce important biological parameters for using for each of the 
stocks. 
 
6.1.4 Tagging 

The conventional approach of mark-recapture can be used. Recoveries through time provide ranges and patterns 
of movement, which can assist in inferring the degree of mixing among stocks. However, the success of such 
techniques depends largely on tagging and recapture efforts, and such studies are generally constrained by higher 
costs. The use of satellite tagging technology is encouraged as this type of tag transmits data on animal location 
without animal recapture, making them completely fishery-independent. Furthermore, these tags provide 
locations on intermediate positions and not only two observations in space-time (capture and terminal recapture) 
as with the conventional mark-recapture approach. A shortcoming of some types of satellite tags (e.g., pop-up 
tags) is that light-based location estimates can have substantial errors, and this can limit their advantage over 
conventional tags. These tags are electrically powered (by batteries, solar power, kinetic energy, etc.) leading to 
shorter times at-liberty on average than conventional tags.  
 
6.1.5 Parasites (biological tags) 

Information on geographic distribution patterns, migrations and feeding habits of fish can be obtained through 
the study of parasites. The investigation of hosts and their parasites has improved the knowledge about the 
spatial distribution of the host’s population (Abaunza et al., 2008). Lester and MacKenzie (2009) provide a 
guideline on how to use parasites as biological tags in fish population studies. In the Atlantic, for example, 
Garcia (2011) used parasites, as a complement to other techniques, to discriminate between stocks of swordfish 
(Xiphias gladius). 
 
6.2 Life-history information 
 
6.2.1 Age and growth 
 
An understanding of the age structure and growth dynamics of a population is crucial for the application of 
biologically realistic stock assessment models and, ultimately, for effective conservation and management. 
Information on age and growth is also often used to estimate natural mortality or total mortality, which are 
crucial components of stock assessment models, and in the calculation of important population and demographic 
parameters, such as population growth rates and generation times. Successful fisheries management thus requires 
precise and accurate age information to make informed decisions, because inaccurate age estimates can lead to 
serious errors in stock assessments and possibly to overexploitation (Campana 2001). Despite their importance, 
published age and growth studies of sharks are still scarce and only a few have provided validation of the ageing 
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method used (i.e., ratification through a direct method, such as injection of a chemical marker, that the growth 
bands on the structure being aged are deposited with a given periodicity, generally annually). 
 
Because sharks lack hard parts, such as large scales and otoliths, information on age and growth in sharks is 
usually derived from counts of opaque and translucent bands on vertebral centra or spines. Processing of samples 
is laborious and requires many hours in the laboratory. Preparation of vertebrae for ageing involves several steps. 
To enhance visibility of growth bands, vertebrae can be cut in half sagitally or sliced at varying thicknesses. 
Depending on the species, sections can be stained with various chemicals to enhance the growth bands (e.g. 
crystal violet, alizarin red). Opaque and translucent bands are counted by placing a section under a dissecting 
microscope interfaced with an image analysis system. Generally, two biologists read samples blindly (i.e., no 
knowledge of length or sex of specimen) and age estimates for which the readers agree are re-read using digitally 
stored images. 
 
Historically, the von Bertalanffy growth model (von Bertalanffy, 1938) has been the model applied to most 
elasmobranchs (Cailliet and Goldman, 2004), but alternative growth models have also been applied in recent 
years (Carlson and Baremore 2005; Neer et al. 2005, Coelho and Erzini, 2007, 2008). Many of these models still 
lack age validation and suffer from small sample sizes for some age groups. To resolve these issues, 
collaborations among scientists from several ICCAT CPCs and institutions are encouraged to develop more 
complete models. 
 
Another promising means of age validation for long-lived species is bomb radiocarbon dating. This technique 
focuses on the well-documented increase in radiocarbon (C14) in the world’s oceans, caused by the atmospheric 
testing of atomic bombs in the 1960s (Druffel and Linick 1978). The increase in atmospheric and oceanic 
radiocarbon was found to be synchronous with marine organisms containing carbonate, such as bivalves, corals, 
and fish bones (Kalish 1993, Weidman and Jones 1993, Campana 1997). This synchrony allows the period of 
increase to be used as a dated marker in calcified structures exhibiting growth bands, such as teleost otoliths and 
shark vertebrae (Campana et al. 2002a). This technique has been successfully used to validate the age estimation 
of the porbeagle shark (Lamna nasus), and has met with some success for a single shortfin mako (Isurus 
oxyrinchus, Campana et al. 2002b), and two great hammerheads (Sphyrna mokarran, Passerotti et al. 2010). 
Some previous work by Kerr at al. (2004) on the white shark (Carcharodon carcharias) also showed promise. 
This technique could further aid in the age validation and population assessment of many long-lived 
elasmobranch species. Funding would enable collaboration with colleagues that are experts in the application of 
this specific technique. 
 
6.2.2 Reproductive biology 
 
Knowledge on the reproductive biology is essential for stock assessment models that attempt to accurately 
capture the biology of a species, such as age- and sex-structured models. Minimum size limits, for example, are 
usually set after consideration of the size at which most individuals become sexually mature. Female sharks tend 
to mature at a later age and larger size and reach a larger size and older age than their male counterparts. This 
pattern is reflected in the respective growth curves of each sex, and needs to be taken into account in stock 
assessments. Length of the reproductive cycle (specifically, how often females reproduce), the number of 
offspring per litter for females of different sizes or ages, and the proportion of mature and pregnant females at 
each size or length, are all needed to calculate fecundity, which is one of the main inputs to any demographic 
analysis or stock assessment. Incorrect estimation of any of these reproductive parameters will affect estimates 
of fecundity, biasing ensuing demographic analyses and stock assessments. 
 
In elasmobranch fishes reproductive patterns are commonly characterized by late sexual maturity, reproduction 
every one, two or even three years, long gestation periods, reduced fecundity, and well-developed, highly mobile 
offspring with relatively low natural mortality. But information on the reproductive biology of many species, 
even some commonly exploited, is still fragmentary. Funding would allow us to conduct studies on the 
reproductive biology of several important species in Atlantic waters, with the ultimate goal of providing 
information for stock assessments. Funds are needed to increase sampling efforts and expand the number of 
species currently being examined. 
 
6.2.3 Mortality 
 
There are few direct estimates of instantaneous natural mortality rate (M) or instantaneous total mortality rate (Z) 
for elasmobranchs based on mark-recapture techniques or catch curves. Direct estimates of natural mortality 
have been obtained in mark-depletion experiments for juvenile lemon sharks only and estimates of M derived 
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from Z or Z directly, in mark-recapture studies for a few species. The majority of population modelling studies 
for elasmobranchs has relied, however, on indirect estimates of mortality obtained through methods based on 
predictive equations of life history traits. Most of these methods make use of parameters estimated from the von 
Bertalanffy growth (VBG) equation, including those of Pauly (1980), Hoenig (1983), Chen and Watanabe 
(1989), and Jensen (1996) (see Roff 1992; Cortés 1998, 1999; Simpfendorfer, 1999a, 2005 for reviews of these 
methods) amongst others. These equations do not yield age-specific estimates of natural mortality, except for the 
Chen and Watanabe (1989) method. In contrast, methods proposed by Peterson and Wroblewski (1984) and 
Lorenzen (1996, 2000) allow estimation of size-specific natural mortality, which can then be transformed into 
age-specific estimates through the VBG function. The use of U-shaped curves (Walker 1998) has also been 
advocated to account for the fact that individuals must die off in their terminal year of life. A modified U-shape 
curve, the so-called “bathtub” curve (Chen and Watanabe 1989; Siegfried 2006) has been proposed for 
elasmobranch fishes because the initial decrease in natural mortality (M) at young ages is followed by a flatter 
profile, and M only increases sharply towards the oldest ages, possibly due to senescence. 
 
6.3 Ecosystem-based approaches 
 
6.3.1 Shark Trophic Studies, Foraging Ecology and Bioenergetics 
 
Fisheries management bodies (FMBs) have, in recent years, stressed the need for an ecosystem approach to 
management. The current work carried out so far for sharks gives little consideration to ecosystem function 
because there are few quantitative species-specific data on competition, predator-prey interactions, and habitat 
requirements of sharks. To fully understand how sharks utilize ecosystems and interact with other species, more 
studies on diet, habitat use, and ecosystem modelling, are needed. 
 
To fully evaluate the impacts of sharks within the ecosystem, diet data incorporating published metabolic rate 
information (see review in Carlson et al. 2004) and excretion and egestion information (see review in Wetherbee 
and Cortés 2004) can be used to construct bioenergetic models for shark populations. Bioenergetic models can 
be used to assess shark predatory effects (i.e., consumption rates) on prey abundance, and the consequences of 
the reduction in predation rates through an increase in fishing mortality on shark populations. An example is the 
bioenergetics model constructed for cownose ray Rhinoptera bonasus, which was used to determine the relative 
effects of variation in different environmental variables on growth (Neer et al. 2004). Individual growth from the 
bioenergetics model can also be used for developing matrix projection models, which are designed to simulate 
the long-term population dynamics of, and examine how, various harvesting strategies would affect long-term 
stock status. 
 
Although it is commonly accepted that sharks are apex predators in many marine communities (Wetherbee and 
Cortés 2004), there are very few estimates of trophic levels (Cortés 1999). An alternative to estimating trophic 
level based on stomach contents is the use of stable isotopes of nitrogen and carbon from tissues of marine 
consumers. This approach is being increasingly used to estimate the trophic position of sharks in marine food 
webs, and potentially provides a viable alternative to diet-based estimation of trophic levels. 
 
6.3.2 Habitat use 
 
Quantifying fish habitat use is important for management of fish populations and conservation planning. Habitat 
use studies are used to document habitat quality and its specificity to life history stages. Knowledge of 
movement patterns (i.e. use of space and activity patterns) is essential in understanding the behaviour of a 
species as well as defining essential habitat for that animal. An animal's movement patterns can have profound 
effects on its energetics, reproductive fitness, and survival (Matthews, 1990). 
 
Unlike animals in coastal marine environments, which may be able to utilize more definitive landmarks for 
navigation (e.g. bathymetry), pelagic predators have to rely on cues, which may be more difficult to define (e.g., 
geomagnetic gradients). Despite these limitations, there can still be predictable locations of abundant prey, such 
as within thermal fronts, and these have long been known as areas of high fish abundance (Block et al. 2011; 
Queiroz et al. 2012). Oceanographic conditions are likely to be strong drivers of the movements and distribution 
of pelagic sharks (Queiroz et al. 2012). 
To better understand the influence of the marine ecosystem on species habitat use, the collection of 
oceanographic information (e.g., sea surface temperature, chlorophyll concentration, current velocity, depth of 
the thermocline, oceanic fronts, and upwelling) is necessary. This information can be collected in situ or through 
remote sensing techniques. The ability to collect data on pelagic fish movement and its relationship with the 
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environment has greatly increased with the latest advancements in technology, as is evidenced by a vast array of 
satellite telemetry and other types of research (Campana et al. 2011).  
 
6.3.3 Essential fish habitat and migratory patterns 
 
Better management of shark populations through habitat protection is the goal of the mandate to describe and 
identify essential fish habitat. This recognizes that all stages in a species life cycle are important, not just those 
stages vulnerable to exploitation. However, because of their migratory nature, identifying essential fish habitat 
(EFH) for pelagic sharks is very challenging. 
 
Using advanced technology can improve identification and quantification of EFH for sharks. This includes using 
acoustic listening stations to monitor the movements of some stages of sharks, even though the application of 
such techniques in the open ocean has severe limitations. Still, some work using this system may provide 
information on home range size and changes in habitat use through time, shark distribution in relation to prey 
density, timing of immigration and emigration, observation of philopatric behaviours (i.e., whether sharks return 
to their natal grounds), examination of intraspecific relationships (e.g. aggregation, competition, and group 
dynamics), and assessment of mortality rates within the population.  
 
Stable isotope analysis and microchemistry are also two expanding fields of research. While stable isotopes such 
as N15 and C15 have traditionally been used to study food web structure and estimate trophic level (see previous 
section), researchers are now using stable isotopes also to track movement of individual fish using these 
chemical signals as natural markers. Hardpart microchemistry of rare elements such as strontium can also be 
used to examine fish movements between natal and breeding grounds. Both techniques have shown promise for 
bony fishes, while research in elasmobranchs is still very preliminary. The Group can move to support 
investigation on these techniques and to gain insight into the migratory patterns, stock structure, and mixing rates 
of important shark species, all factors important to improve stock assessments. 
 
6.3.4 Habitat and ecosystem-based modelling 
 
Several approaches have been used to predict potential fish distributions based on models of a species habitat 
use. For example, ecological niche modelling has been used to predict the potential ecological and geographic 
distribution to a variety of wildlife species. A niche is an ecological construct defining the optimum environment 
for growth, reproduction and survival of a species. One way to investigate species response to habitat is through 
examination of habitat preferences by constructing environmental niche models. 
 
Information on fish vertical movement in the water column collected by satellite tags can also be incorporated in 
habitat-based standardization (HBS) models (Bigelow et al. 1999). In HBS models effective effort is modelled as 
a function of the probability of interaction between the depth distribution of hooks and species in the water 
column. This model also requires information on gear configuration (e.g. hook depth). 
 
Ecosystem models are also being developed to provide some insight into the function of marine ecosystems and 
their potential responses to natural and anthropogenic disturbance. One particular important question is 
evaluating how the removal of apex predators through fishing and other sources of mortality will affect the 
overall ecosystem function. This question takes on increasing importance in light of the observation on the 
reductions of higher trophic level species and fishing down food webs proposed by Pauly et al. (1998). On the 
other hand, recent modelling work on a small scale coastal area found that reduction of abundance of certain 
sharks as a result of increases in fishing mortality did not cause considerable structural changes in the overall 
system (Carlson 2007). Some additional modelling work in the North Pacific Ocean also found that reducing one 
or a few shark groups does not cause “top-down” effects because of complementary increases in other apex 
predator groups, which were apparently filling empty niches (Kitchell et al. 2002). However, modelling work of 
a rocky reef system indicated that sharks might be strong shapers of that marine community and that 
considerable modifications might already have transpired due to removal of sharks by Galápagos fisheries (Okey 
et al. 2004). Such studies should also be investigated in the pelagic environment, aiming at the development of 
methods to further test similar hypotheses. In addition, a number of hypotheses related to the effectiveness, size 
and design of possible marine reserves in the open seas could be evaluated. 
 
7. By-catch mitigation 
 
Several research projects are being developed to mitigate by-catch, primarily for birds, turtles and mammals. 
Some of this research includes bird scaring (tori) lines, the use of dyed bait, testing underwater hook setting 
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devices, devices to avoid entanglement of seabirds in trawl warp cables, the use of circular hooks, the use of 
equipment for the release of wildlife after capture, studies on habitat use, and possible application of TEDs in 
trawl fisheries. Also modifications of fishing gear for turtles, use of reflecting nets and acoustic alarms for 
mammals, and studies on the behaviour and habitat use of sharks. Conducting ecosystem-level studies on the 
collateral effects of fishing, such as the removal of species with high trophic value remains a priority. Research 
is also being conducted on ways to reduce shark by-catch (benefits of banning wireleaders, hooks that repel 
sharks, changing soak depth, hook type, bait type, etc.). 
 
A current practice on-board fishing vessels is to dump unwanted sharks and rays overboard in different ways. 
Indeed, sharks, and to a lesser extent rays, are usually considered by fishers as tough animals and they assume 
that they can easily survive when returned to the sea. Nevertheless, there are uncertainties about the post release 
fate of these individuals and survival rates of sharks and rays are likely to be variable among species within a 
fishery. Developing and promoting practices that maximize the health of sharks and rays when they are handled 
and released is fully justified. For the major gears impacting sharks and rays, good practices identified should be 
transferred to fishers and the implementation of these practices on-board monitored.  
 
8. Other Considerations for the shark research programme 

 
8.1Capacity building  
 
One of the largest challenges facing enlightened fishery management is the procurement of accurate and robust 
catch, effort, landings, location and depth data. Although there have been improvements, in many areas of the 
Atlantic and Mediterranean such data collection is lacking or incompletely gathered. A concerted effort to 
enhance data gathering abilities in these regions should be a priority with the goal of bringing the quality and 
quantity of data up to currently accepted standards. 
 
Accurate identification and quantification at the species level is a fundamental imperative. Identification of 
species often is a difficult task as many species of elasmobranchs are similar in appearance and errors in 
identification are readily made, even by experts. Although identification guides have been produced for many 
key areas, learning to differentiate species is markedly enhanced by a hands-on learning experience. Led by 
recognised identification specialists, workshops for indigenous biologists held in their home areas using local 
biota are invaluable in producing quality control in this most basic of data gathering steps.  
 
An understanding of prioritized gathering of data categories is essential and details such as use of standardized 
length measures (TL, FL, PCL, DW), external sex determination, morphological signs of maturity, etc. must be 
established and recorded uniformly. The availability of pre-existing field-tested data-sheets and knowledge of 
when and where to modify fields as needed for local conditions can be shared, saving local scientists from going 
through trial-and-error periods which result in faulty or sub-par data collection. Archival of old data is to be 
encouraged along with notations describing the methodologies employed. As with species identification, a 
workshop setting involving well-trained instructors and local biologists has proven to be a profitable approach to 
build capacity in this arena. 
 
Knowledge of basic laboratory techniques is often poor or absent in many regions. Use of sectioned 
morphological hard parts and validation techniques to determine age and modern approaches to document 
reproductive biology must be employed as these life history parameters can vary locally and are essential in the 
assessment process. Hands-on training sessions involving veteran instructors and local biologists are important 
capacity builders for acquiring these key life history parameters. 
 
Modern analytical tools involving basic fishery assessment and management programs are infrequently 
employed in many areas and more advanced analyses built upon knowledge of the former are largely ignored. 
The more complex the analyses, the fewer number of individuals that have appropriate background training. 
Thus bringing people up to these levels requires a graded approach of insuring comfort at previous levels prior to 
initiating the learning curve for the next level.  
 
A discussion of context is always important. A lecture summarizing the activities of major players in regional 
and international management and conservation, such as ICCAT, CITES, GFCM, ICES, FAO, IUCN, provides a 
review of current conditions of Atlantic and Mediterranean stocks, what actions are in effect and planned, and an 
update on the quality of extant regional biodiversity. Major stumbling blocks can be identified, potentially 
leading to regional efforts that can be aimed at rectifying such targets. 
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Periodic production of workshops focusing on the matter at hand will significantly increase the quality and 
quantity of data. Equally importantly, these activities will result in the training of one or more instructors who 
can carry back the knowledge and disseminate it in similar workshops in their home countries (“teach the 
teachers”), a strategy that keeps giving. Parenthetically, having the opportunity “to give back” is as satisfying to 
the instructors as it is to the students.  
 
Funding requirements for a multi-day workshop include travel, housing and food for all participants, including 
educators, and minimal amounts for in-country group travel (visits to fishery landing beaches, markets, etc.), 
acquisition of specimens for ID lab, and classroom/lab rental (latter perhaps can be used for free).  
 
Long-distance education and outreach are mechanisms employed to reach the non-scientist focus group, but it 
also can attract scientists unable to attend one of the workshops. Posting of Workshop activities and 
supplementary documents on an established internet site allows for a larger scientific audience than a workshop 
can physically and fiscally handle - however the hands-on learning approach is always the best way to go. The 
non-scientist group, including fishers, particularly will benefit from the development and posting of signs 
encouraging the safe return to water of endangered species, such as sea turtles (Chelonia), sawfishes (Pristidae), 
and other CITES listed elasmobranchs, as well as locally and regionally prohibited elasmobranchs and bony 
fishes. Lack of enforcement is a fundamental problem in virtually all regions, so development of an education 
campaign leading to the development and posting of signs and delivery of developed educational brochures at 
ports, fishing beaches, fish markets, etc., will promote self-enforcement by fishers. 
 
One-day training workshops bringing together local fishers, fishery observers, and scientists could be organized 
to review current mitigation methods and best fishing practices aimed at reducing shark mortality. 
Implementation of good handling/release guidelines could enhance crew safety and optimize survival of released 
animals.  
 
As noted in the 2011 Meeting of the Working Group on the Organization of the SCRS, the number of CPCs 
acceding to the ICCAT agreement has increased rapidly in the last decade. Unfortunately, the level of 
participation of scientists from CPCs in the work of SCRS has not kept pace. Particularly given the 
acknowledged data limitations for many shark species, the SRDCP should continue to build on the efforts of 
ICCAT to promote increased participation of CPC scientists in the work of SCRS (i.e., data collection, 
contribution to stock assessment, calculation of local fishery indicators, participation at working groups, etc). 
 
8.2 Collaboration and coordination  
 
Collaboration and cooperation are essential actions that build the base of any transnational research activity. In 
the case of pelagic sharks species occurring in the Atlantic and Mediterranean any research plan and efficient 
data collection focused on these widely distributed species requires the enforcement of mechanisms to strengthen 
relations between the scientific teams involved in the process. The areas of collaboration that should be 
reinforced within this collective action that were identified by the Group include:  

 elaboration of common protocols for the collection and analysis of biological samples 
 protocols for the storage and preservation of biological samples 
 capacity building and training in data collection and analysis 
 equitable distribution of the biological sampling effort framed in a predefined scientifically sampling 

scheme  
 promotion of visiting opportunities and interchanges for scientists at national laboratories prioritize 

multilateral collaboration for specific projects to promote collaboration among scientific teams 
consistently involved in sharks research with  in the SCRS. 

 
With regards to collaboration with other organisations, it is important for ICCAT to continue to interact with 
other RFMOs that conduct scientific studies and provide management for shark species of interest in this 
research plan (e.g., tRFMOs, GFCM, NAFO and ICES). The joint assessment of porbeagle with ICES in 2009 
and the KOBE Joint Tuna RFMO By-catch Working Group provide good examples as to how this collaboration 
can be facilitated. On-going collaboration to improve the scientific advice necessary for management of these 
species is crucial. 
In terms of collaboration with other groups, a wide variety of seabirds, turtles, marine mammals and sharks 
(comprehensively including sharks, and batoids) are likely to be incidentally captured in various fisheries. These 
four taxa comprise top predators whose role in the ecosystem is believed to be of great importance. Several 
initiatives at a national and regional scale aimed at minimizing the effects of by-catch are being developed. 
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Research associated with these efforts is the most relevant source of information about the affected species and 
has allowed for collection of valuable information on various aspects of their biology and behaviour, particularly 
as it relates to their interaction with fishing vessels. We have seen that some mitigation measures developed for 
some of these taxa could result in an increase in shark catches. In this context, it is important to identify and 
contact organizations and working groups that will address a multi taxon approach and analysis in order to 
optimize the results and benefits of research. 
 
8.3 Funding 

 
The Group briefly discussed the potential sources of funding to support the SRDCP. It was agreed that at this 
stage of the definition of this ambitious research action it is not possible to estimate the required funds to 
accomplish the different elements identified in the program. The Group considered that the best approach to 
conduct an appropriate estimation of the required budget is through a group of SCRS scientists familiarized with 
elasmobranch fisheries that would be responsible to accomplish this task. Funding support for a short contract 
would be required for this purpose. 
 
Implementation of the SRDCP will be framed within the 2015-2020 SCRS strategic plan which will provide the 
overall framework for the required coordination and for the development of the plan. In any case, in the interest 
of supporting its on-going activities, the Group concluded that there is an urgent need for combining efforts to 
build a joint coordinated biological sampling scheme for the whole Atlantic and Mediterranean. This aspect was 
considered critical to gain efficacy and synergies in the context of the multiple national observer programs 
currently in place. The definition of biological sampling protocols, time-area-size-sex strata for the different 
SHK species, and equitative distribution of sampling effort among different teams are aspects that need to be 
defined in the immediate future. Consequently, the Group recommends that a small group of SCRS scientists 
should be in charge of elaborating the biological sampling design; the Group also recommends that this task be 
conducted in 2014 and the corresponding costs funded by ICCAT. The expected budget of this action should be 
evaluated and proposed to SCRS for its approval. 
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Appendix 7-Table 1. Traffic light approach used to categorize the level of information (expressed as number of studies) available by topic in four geographical areas for 16 
species of Atlantic sharks. Red = no studies available; yellow = 1 or 2 studies; green = 3+ studies; white = species does not occur in the area. 
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Appendix 7-Table 2. Classification of species according to “data poorness” (proportion of red cells in Table 1, 
i.e. with no information) and “data richness” (proportion of green cells in Table 1, i.e., with 3+ studies).  For data 
poorness, species are listed from worst to best; for data richness, species are listed from best to worst. Values 
indicate the number of (red or green) cells as a proportion of the total number of cells for each species. 

 

ranked red

LMA 0.88

SPK 0.81

DUS 0.81

TIG 0.81

PLS 0.81

POR 0.75

SPZ 0.75

ALV 0.69

OCS 0.69

CCP 0.69

CCS 0.67

FAL 0.58

BTH 0.56

SMA 0.50

SPL 0.50

BSH 0.19

ranked green

BSH 0.31

SMA 0.25

CCP 0.25

SPL 0.19

OCS 0.19

FAL 0.17

POR 0.13

BTH 0.13

DUS 0.13

ALV 0.06

TIG 0.06

PLS 0.06

LMA 0.00

SPZ 0.00

SPK 0.00

CCS 0.00
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Appendix 7-Table 3. Recommendations and Resolutions adopted by ICCAT that relate specifically to sharks. 

Number Name (EN) Status 

 12-05 Recommendation by ICCAT on compliance with existing measures on shark conservation and management Active May 2013 

 11-10 Recommendation by ICCAT on information collection and harmonization of data on by-catch and discards in ICCAT fisheries Active 

 11-08 Recommendation by ICCAT on the conservation of silky sharks caught in association with ICCAT fisheries Active 

 10-08 Recommendation by ICCAT on hammerhead sharks (family Sphyrnidae) caught in association with fisheries managed by ICCAT Active 

 10-07 Recommendation by ICCAT on the conservation of oceanic whitetip shark caught in association with fisheries in the ICCAT convention area Active 

 10-06 Recommendation by ICCAT on Atlantic shortfin mako sharks caught in association with ICCAT fisheries Active 

 09-07 Recommendation by ICCAT on the conservation of thresher sharks caught in association with fisheries in the ICCAT convention area Active 

 08-08 Resolution by ICCAT on porbeagle shark (Lamna nasus) Inactive 

 08-07 Recommendation by ICCAT on the conservation of bigeye thresher sharks (Alopias superciliosus) caught in association with fisheries 
managed by ICCAT 

Inactive 

 07-06 Supplemental Recommendation by ICCAT concerning sharks  Active 

 06-10 Supplementary Recommendation by ICCAT concerning the conservation of sharks caught in association with fisheries managed by ICCAT Active 

 05-05 Recommendation by ICCAT to amend Recommendation 04-10 concerning the conservation of sharks caught in association with fisheries 
managed by ICCAT 

Active 

 04-10 Recommendation by ICCAT concerning the conservation of sharks caught in association with fisheries managed by ICCAT Active 

 03-10 Resolution by ICCAT on the shark fishery  Active 

 01-11 Resolution by ICCAT on Atlantic sharks Inactive 

 95-02 Resolution by ICCAT on cooperation with the Food & Agriculture Organization of the  United Nations (FAO) with regard to study on the 
status of stocks and by-catches of shark species 

Active 
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Appendix 7-T able 4.  International measures that apply to elasmobranchs within the proposed ICCAT Shark 
Research and Data Collection Programme. 

Convention Measure Species 

Barcelona Convention Annex II 

 

 

 

 

 

 

 

Annex III 

Carcharodon carcharias 

Isurus oxyrinchus 

Lamna nasus 

Mobula mobular 

Sphyrna lewini 

Sphyrna mokarran 

Sphyrna zygaena 

 

Alopias vulpinus 

Carcharhinus plumbeus 

Prionace glauca 

 

CITES Appendix II 

 

Carcharodon carcharias 

Carcharhinus longimanus 
a 

Lamna nasus a 

Manta alfredi a 

Manta birostris a 

Sphyrna lewini a 

Sphyrna mokarran a 

Sphyrna zygaena a 

 

CMS Appendix I 

 

 

Memorandum of 
Understanding  

Carcharodon carcharias 

Manta birostris 

 

Carcharodon carcharias 

Isurus oxyrinchus 

Isurus paucus 

Lamna nasus 

 

GFCM Rec. GFCM/36/2012/3 Barcelona Convention 
Annex II and Annex III 
species (above) 

a Listing enters into effect September 2014.
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Appendix 7-Table 5. Biological and fishery data requirements and output provided by a suite of data-poor methods that could potentially be used to assess 
the status of Atlantic sharks and generate management advice and research recommendations. 

METHOD REFERENCE POINTS MANAGEMENT ADVICE RESEARCH RECOMMENDATIONS

Biology Fishery

PSA level I, II qualitative qualitative No Qualitative Yes

Length‐based methods (SEINE) VBGF parameters

mean 

recruitment 

length, time 

series of lengths Changes in Z Qualitative Yes

PSA level III;Demographic models; 

Elasticity analysis
age & growth, 

reproduction, M

several (PSA 

only)  No

Mostly qualitative (e.g., 

size limits), but also F Yes

Analytical benchmarks

age & growth, 

reproduction, M

Index of relative 

abundance B/Bmsy Quantitative Yes

DCAC M

catch, index of 

relative 

abundance Sustainable catch Quantitative Yes

AIM

catch, index of 

relative 

abundance F/Fmsy

Quantitative 

(sustainable F) Yes

Surplus production (ASPIC, BSP, others) r

catch, index of 

relative 

abundance B/Bmsy and F/Fmsy

Quantitative, 

projections Yes

DATA REQUIREMENTS
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Appendix 7-Table 6. ICCAT recommendations regarding the observer programs 

Recommendation Objective % Coverage 
Shark data 
collection 

Current 
coverage 

Rec. 2011-10 - 
Recommendation by ICCAT 
on Information Collection 
and Harmonization of Data 
on By-catch and Discards in 
ICCAT Fisheries 

By-catch and discard data Not defined By-catch/discards n/a 

Rec. 2011-01 - On a Multi-
annual conservation and 
management program for 
bigeye and yellowfin tunas 

The ICCAT Regional Observer 
Program shall be established in 
2013 to ensure observer coverage 
of 100% of all surface fishing 
vessels 20 meters LOA or greater 
fishing bigeye and/or yellowfin 
tunas in the area/time closure. 

100 % of PS By-catch/discards 
n/a 

Rec. 2012-03 - 
Recommendation amending 
the Rec. to establish a multi-
annual recovery plan for 
Bluefin tuna 

Bluefin catch compliance 

100 % PS, 
100 % 
tranfers from 
PS, 100 % 
tranfers from 
traps to cages, 
100 % farms, 
traps and 
towing 
vessels, 20 % 
active BB, LL 
and pelagic 
trawlers. 

By-catch/discards 
≈ 100% 

Voluntary PS 
implementation 

Tuna catch and by-catch data 
100 % from 
2013 

By-catch/discards 
Not yet 

evaluated 
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Appendix 8 

TABLES WITH SUMMARIES OF LIFE HISTORY INFORMATION 

Appendix 8-Table 1.  Summary of the number of studies presenting life history parameters that are available in 
each region across the Atlantic Ocean and Mediterranean Sea for 16 species combined (see text for details).
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Appendix 8-Table 2. Summary of the studies focusing on blue shark (BSH, Prionace glauca) life history 
parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each table cell 
refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Beerkircher et al. (2002); 2=Coelho et al. (2012); 3=Kohler & Turner (2001); 4=Kohler et al. (1995); 5=Cortes (1999); 
6=Bowmant et al. (2000); 7=Bornatowski & Schwingel (2008); 8=Calrke et al. (1996); 9=Vaske Junior et al. (2009b); 
10=Lessa et al. (2004); 11=MacNeil & Campana (2002); 12=Skomal & Natanson (2003); 13=Stevens (1975); 14=Texeira 
(2011); 15=Ussami (2011); 16=Bodas & Amorim (2009); 17=Castro & Mejuto (1995); 18=Pratt (1979); 19=Hazin et al. 
(2000); 20=Aasen (1966); 21=Kotas et al. (2010); 22=Legat & Vooren (2004); 23=Mejuto & Garcia-Cortes (2005); 
24=Montealegre-Quijano (2007); 25=Campana et al. (2011); 26=Carey & Scharold (1990); 27=da Silva et al. (2010); 
28=Fitzmaurice et al. (2005); 29=Matsunaga (2009); 30=Miller et al. (2011); 31=Queiroz et al. (2005); 32=Queiroz et al. 
(2010); 33=Queiroz et al. (2012); 34=Stevens (1976); 35=Henderson et al. (2001); 36=Montealegre-Quijano  & Vooren 
(2010); 37=Tavares et al. (2012); 38=Kohler et al. (2002); 39=Burnett et al. (1987); 40=Megalofonou et al. (2005); 
41=Garcia-Cortes & Mejuto (2002); 42=Buencuerpo et al. (1998); 43=Mas (2012); 44=MacNeil et al. (2005); 
45=Megalofonou et al. (2009). 
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Appendix 8-Table 3.  Summary of the studies focusing on shortfin mako (SMA, Isurus oxyrinchus) life history 
parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each table cell 
refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Guitart-Manday (1975); 2=Burnett et al. (1987); 3=Kohler et al. (2002), 4=Cortes (1999), 5=Bowman et al. (2000); 
6=Beerkircher et al. (2002), 7=Coelho et al. (2012), 8=Megalofonou et al. (2005);9=Garcia-Cortes & Mejuto (2002); 
10=Buencuerpo et al. (1998); 11=Gilmore (1993); 12=Gorni et al. (2012); 13=Maia et al. (2006); 14=Wood et al. (2009), 
15=Ardizzone et al. (2006); 16=Natanson et al. (2006); 17=Heist et al. (1996); 18=Schrey & Heist (2003); 19=Taguchi et al. 
(2011); 20=Costa et al. (2002); 21=Maia et al. (2007); 22=Mollet et al. (2000, 2002); 23=Casey & Kohler (1992); 24=Loefer 
et al. (2005); 25=Campana et al. (2005); 26=Freitas et al. (2009); 27=Mas (2012); 28=MacNeil et al. (2005); 29=Castro & 
Mejuto (1995). 
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Appendix 8-T able 4. Summary of the studies focusing on longfin mako (LMA, Isurus paucus) life history 
parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each table cell 
refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Guitart-Manday (1975), 2=Bowman et al. (2000); 3=Coelho et al. (2012); 4=Kohler & Turner (2001); 5=Gilmore (1983, 
1993); 6=Guitart-Manday (1966). 
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Appendix 8-Table 5. Summary of the studies focusing on porbeagle (POR, Lamna nasus) life history 
parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each table cell 
refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Kohler et al. (2002); 2=Cortes (1999); 3=Bowman et al. (2000); 4=Coelho et al. (2012); 5=Kohler et al. (1995); 
6=Forselledo (2012); 7=Aasen (1963); 8=Natanson et al. (2002b); 9=Kitamura & Matsunaga (2010); 10=Campana et al. 
(2010); 11=Jensen et al. (2002); 12=Campana & Joyce (2004); 13=Pade et al. (2009); 14=Saunders et al. (2011); 15=Cassoff 
et al. (2007); 16=Ellis & Schakley (1995); 17=Gauld (1989); 18=Jung (2009). 
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Appendix 8-Table 6. Summary of the studies focusing on smooth hammerhead (SPZ, Sphyrna zygaena) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Cortes (1999); 2=Coelho et al. (2012); 3=Bowman et al. (2000); 4=Kohler & Turner (2001); 5=Bornatowski & Schwingel 
(2009); 6=Bornatowski et al. (2007); 7=Coelho et al. (2011); 8=Garcia-Cortes & Mejuto (2002); 9=Buencuerpo et al. (1998); 
10=Mas (2012); 11=Castro & Mejuto (1995); 12=Vooren et al. (2005); 13=Bigelow & Schroeder (1984). 
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Appendix 8-Table 7. Summary of the studies focusing on great hammerhead (SPK, Sphyrna mokarran) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Cortes (1999); 2=Kohler & Turner (2001); 3=Passerotti et al. (2010); 4=Piercy et al. (2010); 5=Hammerschlag et al. 
(2011); 6=Cadenat & Balche (1981); 7=Clark & von Schimdt (1965). 
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Appendix 8-Table 8. Summary of the studies focusing on scalloped hammerhead (SPL, Sphyrna lewini) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Branstetter (1987); 2=Kotas et al. (2011); 3=Vooren et al. (2005); 4=Piercy et al. (2007); 5=Mazzoleni et al. (2004); 
6=Hazin et al. (2001); 7=Capape et al. (1998); 8=Adams & Paperno (2007); 9=Cadenat & Blache (1981); 10=Kohler & 
Turner (2001); 11=Hoffmeyer et al. (2011b); 12=Vaske Junior et al. (2009); 13=Cortes (1999); 14=Amorim et al. (2011); 
15=Daly-Engle et al. (2012); 16=Duncan et al. (2006); 17=Quattro et al. (2006); 18=Pinhal et al. (2012); 19=Beerkircher et 
al. (2002); 20=Coelho et al. (2012); 21=Doño (2008); 22=Gadig et al. (2002); 23=Garcia-Cortes & Mejuto (2002); 24=Castro 
(1983, 1993, 2009); 25=Berkeley & Campos (1988). 
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Appendix 8-T able 9. Summary of the studies focusing on common thresher (ALV, Alopias vulpinus) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Trejo (2005); 2=Cortes (1999); 3=Bowman et al. (2000); 4=Kohler & Turner (2001); 5=Gervelis (2005); 6=Kohler et al. 
(1995); 7=Megalofonou et al. (2005); 8=Moreno et al. (1989); 9=Buencuerpo et al. (1998); 10=Mancini & Amorim (2006); 
11=MacNeil et al. (2005); 12=Natanson et al. (2002a). 
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Appendix 8-Table 10. Summary of the studies focusing on bigeye thresher (BTH, Alopias superciliosus) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Cortes (1999); 2=Bowman et al. (2000); 3=Beerkircher et al. (2002); 4=Coelho et al. (2012); 5=Fernandez-Carvalho et al. 
(2011); 6=Mancini (2005); 7=Fernandez-Carvalho et al. (2012); 8=Moreno & Moron (1992); 9=Stilwell & Casey (1976); 
10=Guitart-Manday (1975); 11=Amorim et al. (1998); 12=Weng & Block (2004); 13=Carlson & Gulak (2012); 14=Trejo 
(2005); 15=Garcia-Cortes & Mejuto (2002); 16=Buencuerpo et al. (1998); 17=Gilmore (1983); 18=Berkeley & Campos 
(1988); 19=Kohler & Turner (2001). 
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Appendix 8-T able 11. Summary of the studies focusing on silky shark (FAL, Carcharhinus falciformis) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Brasntetter (1987); 2=Hazin et al. (2007); 3=Bonfil et al. (1993); 4=Springer (1960); 5=Hoffmeyer et al. (2011); 6=Lana et 
al. (2012); 7=Beerkircher et al. (2002); 8=Coelho et al. (2012); 9=Brasntetter (1990); 10=Kohler & Turner (2011); 
11=Guitart-Manday (1975); 12=Garcia-Cortes & Mejuto (2002); 13=Bane (1966); 14=Berkeley & Campos (1988); 
15=Cortes (1999). 
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Appendix 8-Table 12. Summary of the studies focusing on oceanic whitetip (OCS, Carcharhinus longimanus) 
life history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in 
each table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Lessa et al. (1999a); 2=Lessa et al. (1999b); 3=Coelho et al. (2009); 4=Tambourgi (2010); 5=Backus et al. (1956); 
6=Branstetter (1990); 7=Howey-Jordan et al. (2013); 8=Carlson & Gulak (2012); 9=Beerkircher et al. (2002); 10=Coelho et 
al. (2012); 11=Kohler & Turner (2001); 12=Cortes (1999); 13=Guitart-Mandat (1975); 14=Garcia-Cortes & Mejuto (2002); 
15=Berkeley & Campos (1988). 
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Appendix 8-T able 13. Summary of the studies focusing on dusky shark (DUS, Carcharhinus obscurus) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Kohler & Turner (2001); 2=Hoffmayer et al. (2011); 3=Cortes (1999); 4=Beerkircher et al. (2002); 5=Kohler et al. (1995); 
6=Gelsleichter et al. (1999); 7=Natanson et al. (1995); 8=Bowman et al. (2000); 9=Romine et al. (2009); 10=Clark & von 
Schmidt (1965); 11=Burnett et al. (1987); 12=Castro (1993, 2009). 
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Appendix 8-Table 14. Summary of the studies focusing on sandbar shark (CCP, Carcharhinus plumbeus) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Andrews et al. (2011); 2=Kohler et al. (1995); 3=Merson & Pratt (2001); 4=Kohler & Turner (2001); 5=Sminkey & 
Musick (1995); 6=Casey et al. (1985); 7=Heist et al. (1995); 8=Heist et al. (1999); 9=Portnoy et al. (2010); 10=Beerkircher et 
al. (2002); 11=Cortes (1999); 12=Hazin et al. (2007b); 13=Portnoy et al. (2007); 14=Saidi et al. (2005); 15=Springer (1960); 
16=Calrk & von Schmidt (1965); 17=Cadenat & Blache (1981); 18=Capape (1984); 19=Baremore & hale (2010); 20=Hale & 
Baremore (2010); 21=Bowman et al. (2000); 22=Burnett et al. (1987); 23=Castro (1983, 1993); 24=Casey & Natanson 
(1992); 25=Branstetter (1990). 
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Appendix 8-T able 15. Summary of the studies focusing on night shark (CCS, Carcharhinus signatus) life 
history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each 
table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Beerkircher et al. (2002); 2=Kohler & Turner (2001); 3=Cortes (1999); 4=Bowman et al. (2000); 5=Santan & Lessa 
(2004); 6=Hazin et al. (2000); 7=Kohler et al. (1995); 8=Vaske Junior et al. (2009a); 9=Guitart-Manday (1975); 10=Mas 
(2012); 11=Bekeley & Campos (1988). 
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Appendix 8-Table 16: Summary of the studies focusing on tiger shark (TIG, Galeocerdo cuvier) life history 
parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in each table cell 
refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Beerkircher et al. (2002); 2=Coelho et al. (2012); 3=Kohler & Turner (2001); 4=Cortes (1999); 5=Bowman et al. (2000); 
6=Kohler et al. (1995); 7=Calrk & von Schmidt (1965); 8=Bornatowski et al. (2007a); 9=Bornatowski et al. (2012); 
10=Miller & Domingo (2011); 11=Branstetter (1987b); 12=Guitart-Manday (1975); 13=Castro (2009); 14=Kneebone et al. 
(2008). 
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Appendix 8-Table 17. Summary of the studies focusing on pelagic stingray (PLS, Pteroplatytrygon violacea) 
life history parameters in each of the regions across the Atlantic Ocean and Mediterranean Sea. Each value in 
each table cell refers to a particular study, with the abbreviated references provided as a footnote to the table. 

 
1=Forselledo et al. (2008); 2=Veras et al. (2009a); 3=Ribeiro-Prado & Amorim (2008); 4=do Passo & Lessa (2008); 
5=Hemida et al. (2003); 6=Veras et al. (2009b); 7=Wilson & Becket (1970); 8=Mavric et al. (2004), 9=Domingo et al. 
(2005); 10=Vaske Junior & Rotundo (2012). 
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Appendix 7-Figure 1. Map showing the geographical areas considered in the evaluation of the current state of 
biological knowledge as summarized in the appendix tables. 
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Appendix 7-Figure 2.  Evolution of number of documents presented at shark inter-sessional working group 
meetings. 
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