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 FOREWORD 
 
 
 
The Chairman of the International Commission for the Conservation of Atlantic Tunas presents his compliments to 
the Contracting Parties of the International Convention for the Conservation of Atlantic Tunas (signed in Rio de 
Janeiro, May 14, 1966), as well as to the Delegates and Advisers that represent said Contracting Parties, and has the 
honor to transmit to them the "Report for the Biennial Period, 1998-99, Part I (1998)", which describes the 
activities of the Commission during the first half of said biennial period. 
 
This issue of the Biennial Report contains the reports of the Eleventh Special Meeting of the Commission, held in 
Santiago de Compostela, Spain, in November, 1998, and the reports of all the meetings of the Panels, Standing 
Committees and Sub-Committees, as well as some of the Working Groups.  It also includes a summary of the 
activities of the Secretariat and a series of  National Reports of  the Contracting Parties of  the Commission, relative 
to their activities in tuna and tuna-like fisheries in the Convention Area. 
 
Given that the combined length of these reports, the Report for 1998 has been published in two volumes. Volume 1 
includes the Reports of  the Secretariat on its activities, the Proceedings of the Commission Meetings and the reports 
of all the associated meetings, with the exception of the Report of the Standing Committee on Research and Statistics 
(SCRS). Volume 2 contains the Report of the Standing Committee on Research and Statistics (SCRS) and its 
appendices, as well as the National Reports  mentioned above. 
 
This Report has been prepared, approved and distributed in accordance with Article III, paragraph 9, and Article IV, 
paragraph 2-d, of the Convention, and Rule 15 of the Rules of Procedure of the Commission. The Report is available 
in the three official languages of the Commission: English, French and Spanish. 
 
 
 
 
 R. Conde de Saro 
 Commission Chairman 
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STANDING COMMITTEE ON RESEARCH AND STATISTICS (SCRS)
(Madrid, Spain - October 19-23, 1998)

1. Opening of the meeting  

1.1 The 1998 meeting of the Standing Committee on Research and Statistics (SCRS) was opened on Monday, October
19, at the Hotel Reina Victoria, in Madrid, by Dr. Joseph Powers, Chairman of the Committee, Dr. Powers welcomed all
the participants and wished all a successful meeting. 

2. Adoption of Agenda and arrangements for the meeting

2.1 The Tentative Agenda was reviewed and adopted by the Committee (attached as Appendix 1).

2.2 The following scientists served as rapporteurs for the species sections (Agenda item 13) of the 1996 SCRS Report:

Tropical tunas: general P. Pallares
YFT: yellowfin tuna P. Mace
BET: Bigeye tuna N. Miyabe

 SKJ: Skipjack tuna J. Ariz
ALB: Albacore J. Santiago
BFT: Bluefin tuna J. Powers, L. Kell
BIL: Billfishes E. Prince
SWO: Swordfish J. Porter
SBF: Southern bluefin tuna Y. Takeuchi
SMT: Small tunas L. Gouveia

2.3 Dr. P. Miyake, ICCAT Secretariat, served as rapporteur for all the other SCRS Agenda items. 

3. Introduction of Contracting Party delegations

3.1 Each delegation introduced its members. The List of Participants is attached as Appendix 2. The Chairman noted
that, with the adherence of the European Community as a Contracting Party to ICCAT, scientists of the EC Member States
now comprise the EC scientific delegation to the SCRS.

4. Introduction and admission of observers

4.1 Delegations from 17 ICCAT Contracting Parties participated in the 1998 SCRS Meeting. In addition, representatives
from Namibia, Panama, Turkey, Chinese Taipei, CARICOM, and IATTC participated in the meeting in an observer
capacity. The observer delegations (see Appendix 2, List of Participants) introduced themselves and were admitted. 

5. Admission of scientific documents

5.1 The Committee noted that 177 papers (at the time of opening) had been submitted to this year's meeting, all of which
met the criteria for the admission of documents. The List of Documents is given in Appendix 3.

6. Review of national fisheries and research programs

6.1 BRAZIL

In 1997 the total number of Brazilian longline vessels was 48, showing a slight decrease (4%), in relation to 1996.
However, there was a marked increase of 34.8% in the number of genuinely national vessels. This increase is explained by
changes in domestic policy, which stimulated new investment in tuna fisheries. The Brazilian baitboat fleet consisted of
45 vessels. In relation to 1996, this fleet showed a decrease of 11.8% in the number of vessels. 

Total Brazilian catch of tuna and tuna-like species (including sharks) in 1997 was 44,551 MT, showing a slight increase
of 8.8% in relation to 1996. Until 1995 sharks have been the dominant species in the catches of the longline fishery.
However, since 1993 the percentage of shark catches has showed a decreasing trend, while swordfish catches have showed
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a gradual and continuous increase. In 1997, swordfish catches accounted for 43.7% of the total catch of the longline fishery,
and this species became dominant in this fishery with sharks appearing as the second most important species (22.8%),
followed by bigeye (13.2%). As for the baitboat fishery, the total catch in 1997 was 27,475 MT, which represents an
increase of 8.7% over the 1996 catch. The 1997 catch of skipjack (25573 MT) was the peak catch recorded in this fishery
being slightly higher than the previous record of 25051 MT observed in 1985, during the phase of expansion of the fishery.

In 1997, a successful experiment of directed swordfish fishing was conducted by small vessels from the artisanal fishery,
in the northeast region of Brasil. As a result, a number of small vessels, ranging from 9 to 13 meters long  entered into the
swordfish fishery based at Natal (Rio G. do Norte state). 

The collection of catch and effort statistics and sampling  for size frequency of the main tuna species has been continued
in 1997. In addition, data on individual weight of landed swordfish are being collected to be used to estimate the fish length.
In relation to sharks, sampling activities for shark fin identification from landings of the longline fishery have been
conducted, to estimate weight and species composition of shark caught and discarded at sea. The compilation of Task I and
Task II data on catch and catch/effort for 1997 for the main tuna fisheries has been finalized and have been submitted to
ICCAT, together with the major part of length frequency data collected.

From April 1997 to April 1998 three scientific observer trips were carried out on board of longliners targeting swordfish,
whose main objective was the collection of data on size measurements, estimation of discards, and identification and
quantification of fish and non-fish species caught incidentally in the longline fishery. 

In response to ICCAT regulatory recommendations Brazil has been promoting adaptations in domestic fishery legislation
and issuing new fishery regulations. In 1998, the regulation on minimum size and weight for swordfish, was revised,
amended and reissued, to make possible its effective implementation. In relation to shark fisheries, a regulatory measure
was issued including provisions for prohibition of finning sharks, establishing a maximum size length for pelagic driftnets
and making mandatory the submission of data on the weight of fins landed.

6.2 CANADA

In 1997, bluefin tuna and swordfish regulations, consistent with ICCAT regulatory regulations, were in effect in Canada.
The Canadian nominal landings of swordfish were 1089.5 MT, taken mainly by longline. Bluefin tuna nominal landings
were 504.5 MT. For both fisheries, 40-50 MT of the allowable quota were left uncaught, due primarily to the complex
nature of the domestic allocation system, rather than to an inability to catch fish. Other tuna, white marlin and shark landings
are also monitored, and Task I and Task II data submitted for 1997. In addition, at-sea observers estimated approximately
6 MT of dead bluefin discards and 5 MT of dead swordfish discards from the swordfish longline test fishery and the directed
fishery for other tunas (SCRS/98/41).

Research responsibility for both swordfish and tuna resides at the Biological Station, St. Andrews, New Brunswick. In
1997, tagging studies and biological sampling continued. In addition, improvements were made to the swordfish and bluefin
CPUE analyses. In 1997, a collaborative (Canada/USA/Industry) high tech satellite tagging project was initiated, with
tagging commencing in 1998.

6.3 CHINA 

China started its tuna fishery in the Atlantic Ocean in the early 1990. In 1997, there were four long line fishing vessels
flying the Chinese flag exploiting tuna and tuna-like species in the Atlantic. The total catch in 1997 was 617 MT,
representing a 27% decrease compared to the 1996 figure of 870 MT. Bigeye tuna was the main species caught by the
Chinese longliners, catching 378 MT in 1997, 18% less than in 1996. The catches of yellowfin (74 MT) and bluefin tuna
(42 MT) also decreased by 33% and 47% respectively and swordfish catches decreased by 70%. However, there was a slight
increase in the catches of other tuna species. 

China has only recently started to carry out research on tuna fisheries biology and stock assessment. The Chinese
fisheries authorities has ordered all Chinese fishing vessels to report the catch statistics in accordance with the ICCAT
format.
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6.4 COTE D’IVOIRE

Even though Côte d'Ivoire did not have tuna vessels until 1984, she has always played a very important role, through
the port of Abidjan, in the exploitation of tuna resources in the eastern central Atlantic. On average, 17,000 MT of tuna are
landed or transhipped annually at the port of Abidjan. Beside these tuna landings made by the industrial fleets, artisanal
operations are carried out, catching other species of large fish such as the billfish and sharks, as well as tunas. One of the
main activities of the Oceanographic Research Center of Abidjan is to monitor, in collaboration with ORSTOM, all the
fisheries by means of regular surveys aimed at collecting precise data in order to improve knowledge on the various species
exploited. 

The daily landings of tunas at the port of Abidjan are made by three international industrial fleets, which are the French,
Spanish and NEI purse seiners which operate in the  Côte d'Ivoire EEZ, catching an average of 7,000 MT of tunas from
1995-1996. In 1997, 134 landing surveys and 4,781 other surveys were carried out by the CRO technicians on 24 FIS and
NEI boats which regularly land tunas at the port of Abidjan. A total of 50,334 MT of tunas were landed as compared with
78,929 in 1996, a decrease of 36.23%. The tunas landed at the Port of Abidjan by the industrial fleets fall into three
categories:

-- Large sized undamaged fish which are sent directly to the local factories for processing (PECHE-FROID and SCODI).

-- Fish which are too small, too damaged, or too salty and as a result are rejected by the factories and the freighters,
commonly called "false fish" and which are sold cheaply for local consumption.

-- The "ravils" which mainly comprise small tunas (Auxis, thazard, little tuna) and represent a large part of the false fish
which come mainly from coastal fisheries and fisheries using floating objects. 

In 1997, the total quantity of false fish landed by the French, Ghanian and Spanish fleets was 9,389 MT. 

In 1997, the canoe fishery landed, as well as some tuna, billfish of which 2,262 (in number) were sailfish (Istiophorus
nigricans), 669 swordfish (Xiphias gladius), 936 blue marlin (Makaira nigricans), 66 white marlin (Tetrapturus albidus),
and 2097 were sharks.

In the field of research, CRO is participating in the PICOLO program initiated and financed by ORSTOM, and based
at CRO. The aim of this program is to gain knowledge about the reasons for concentrations of tunas in an area of the
Atlantic at a time of the year known to be biologically poor. The major activities of this program involve: physiology,
primary and secondary catches, the dynamics of the tuna fishery, nutrition of tunas, and the nutrition and reproduction of
the Vinciguerria nimbaria, a mesopelagic fish known to be a potential prey to tunas. 

The CRO proposes to continue to monitor tuna landings at the Port of Abidjan by applying the new sampling scheme
developed by their ORSTOM partners. As regards other large pelagics such as billfish, it is proposed to maintain, improve
and extend to the main fishing areas along the coast, monitoring of landings by measuring and weighing fish. A special
emphasis will be laid on bigeye within the framework of the BETYP. 

6.5 CROATIA

During the last few years, the Croatian bluefin tuna fishery has remained stabilized as in previous years, as regards
catches, gears and vessels. Thus, the annual catches are at a level of more than 1000 MT, mostly produced by purse seiners.
Besides, in recent years, bluefin tuna farming has been developed, especially influenced by Japanese market demands. It
is urgent that daily bluefin tuna increases in captivity be determined by scientific methods since the Bluefin Tuna Statistical
Documents usually contain information on total weights. This can cause some misunderstanding in future analyses because
the official statistics, which are usually reported to the ICCAT Secretariat, show weight of fish caught, not be farmed
weight. 

The Croatian tuna processing industry was previously a major consumer of bluefin resources, but this is no longer the
case as those fish taken are caged for ranching.

According to that agreed upon at the 1997 SCRS meeting, Dr. Peter M. Miyake visited Croatia from June 30 to July 6,
1998, to investigate the substantial changes in historical catches done by the Croatian fishing fleet. The results of the
investigation have been submitted in document SCRS/98/45.

Two another documents (SCRS/98/46 and SCRS/98/47) have been also prepared for the joint GFCM/ICCAT meeting
and the ICCAT Bluefin Tuna Stock Assessment Session by the Croatian scientist.
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Since January, 1988, Croatian administrators have been involved in a large process of registration of all the fishing boats
and their gears according to a new law on the sea fishery. Croatia is also using this process of registration to reduce the
number of licenses for tuna pursers and longliners. This is in preparation for the implementation of the bluefin tuna quotas
since Croatia has to reduce the previous number of vessels with licenses and in such way provided sufficient quantities for
the operating boats. In the other case, each quota could destroy the entire tuna fishing sector because the fishermen would
not have satisfied quota for economic survival. The number of tuna fishing licenses will be reduced to almost half of the
previous number.

Unfortunately, up to now, Croatia has no organized monitoring of the sea fishery or the statistical system regarding
landings. Thus, it is not always possible to provide all the data to the ICCAT Secretariat. However, for each data request,
it is absolutely necessary to conduct a survey on that particular question or demand. Despite these difficulties, Croatia is
making every effort to provide at least catch data. This work in currently in process and will be continued and expanded
until the statistical scheme is fully implemented. Good cooperation has been achieved with the Croatian fishermen for the
collection of data, as well as for the implementation of the essential conservation measures.

6.6 EUROPEAN COMMUNITY (EC)

The European Community fleets fish for all ICCAT -regulated species in the Atlantic and the Mediterranean. Total
catches in 1997 were 222,000 MT (provisional data), which represents 36.5% of the total ICCAT catches.

Since 1991, a decreasing trend has been observed in Community catches, the catch in 1997 being almost 80,000 MT
lower than that of 1991. 

By species, the EC catches are: Skipjack 59,300 MT; yellowfin 55,300 MT; bluefin 27,354 MT; albacore 25,138 MT
and bigeye 24,900 MT. 

Details of the fisheries can be found below in the individual reports of each E.C. member state.

A number of research projects are being carried out by EC Member States, many of them being joint programs involving
two or more Member States. Many of these programs are co-funded by the European Community.

6.7 EC-FRANCE

French catches of tunas in 1997 amounted to 73,700 MT. The estimates of bluefin tuna catches in the Mediterranean
(8,200 MT in 1997) comprise a scientific estimate based on sampling that is as detailed as possible, but which could be
under-estimated. A review of the catches of the last five years has been done. Catches of albacore in the Atlantic reached
4,600 MT. Fishing for tropical tunas remained active in 1997 and these catches amounted to 60,600 MT, which shows a
decline of more than 15% as compared to 1996. This appreciable decline is largely due to the moratorium on fishing with
objects which was voluntarily adopted by the purse seiners.

French research on temperate tunas is carried out by IFREMER, while tropical tuna research is carried out by ORSTOM,
in close cooperation with Côte d’Ivoire and Senegal. The major objectives of research on temperate tunas is the monitoring
of the fisheries, analysis of the state of the stocks, particularly on bluefin tuna, and the relationship of tunas and their
environment.   

6.8 EC-GREECE

Fishing activities in Greece on large pelagics started at the beginning of the last decade. Considerable development of
the fisheries (especially that for bluefin tuna) was  noted by 1992. The fishing fleet increased in size and expanded its
activities both in terms of fishing gears and fishing periods.

There were two significant reasons for this increase: (1) the high demand for bluefin tuna on the Japanese market and
(2) the seasonal closure established for the swordfish fishery.

The statistics for bluefin tuna were under-estimated. A paper was prepared in which catch data over an eleven-year
period (1987-1997) were revised, with the collaboration of Dr. P. Miyake during his short visit to Athens. This work was
presented to the SCRS (document SCRS/98/90) and has been accepted.

Research activities concerning large pelagics are carried out by the Institute of Marine Biology of Crete (since 1986)
and by the University of Athens.

6.9 EC-IRELAND
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In 1997 the catch of Albacore (Thunnus alalunga) was 1,914 MT, taken mainly in an area bounded by latitudes 46-50
North and longitudes 11-15 West, and in an area bounded by 46-47 North and 5-6 West. In addition, a small catch was taken
in waters to the west and northwest of Ireland. The catch was by driftnet and approximately 20 vessels took part in the
fishery between July and October. There was a by-catch of 3 MT of bluefin tuna (Thunnus thynnus). A scientific monitoring
program was not in place in 1997 and only some 200 fish were measured. A full scientific monitoring program including
on board observers was put in place for 1998 and the results of this will be reported in due course. 

6.10 EC-ITALY

The Italian fleet continues to carry out the bluefin tuna fishery in the Mediterranean using purse seines, tuna traps,
longlines, and other minor gears. The swordfish fishery is carried out by longliners, driftnets and harpoons, while other tuna
species are caught by a variety of artisanal gears.

The catch statistics have been revised for the period 1990-1997, after very difficult work, and then submitted to the
SCRS during the Genoa meeting.

As concerns research, several projects are currently being carried out by various institutes and other projects have been
completed recently. A large part of the research, mostly funded by the Italian Government, concerns statistics, landings and
catch and effort studies, as well as size frequencies, biology and genetics.

Two research projects are currently being carried out with observers on-board longline vessels. The objectives is to
better define this fishery, including the by-catches. A satellite pop-up tagging project is being carried out by an Italian
institute in cooperation with other European institutes, to study bluefin tuna movements.

6.11 EC-PORTUGAL

Portuguese catches of tuna and tuna-like-species amounted to 13,501 MT in 1997 which represents a decrease of 25.8%
over the catch of 1996 and 46.5% over the catch of 1995. This decreasing trend is mainly due to the decline in baitboat
fisheries in recent years. 

The Portuguese tuna fishery takes place mainly in the Azores and Madeira islands, where local baitboat fleets target
different species of tuna, depending on the season and the local abundance of each species. In 1997, these baitboat fleets
caught 6,779 MT in Azores and 4,182 MT in Madeira, which included 5,357 MT of bigeye tuna, 4,389 MT of skipjack,
448 MT of bluefin tuna and 393 MT of albacore.

A longline fleet based at mainland Portugal targets mainly swordfish and operates in the north and south Atlantic. The
catch by this fleet amounted to 1,126 MT of swordfish, with 685 MT caught in the northeast Atlantic and 441 MT in the
south Atlantic. The longliners based in the Azores caught 278 MT during 1997.

Since 1990, a fleet of three longliners based in Madeira has been operating in the eastern Atlantic and in the
Mediterranean, catching an average of 300 MT of bluefin tuna per year. A total of 282 MT of bluefin was caught during
1997.

One trap has been operating in the south of Portugal since 1995, targeting bluefin tuna. In 1997, the bluefin catch taken
by this trap was 19 MT.

Research programs on tuna are mainly carried out by the Azores University, the Fisheries Research Laboratory of
Madeira and the IPIMAR in Portugal mainland. The collection of tuna statistics and sample size frequencies have been
routinely reported to the ICCAT Secretariat and the results of the scientific research have also been submitted to the regular
meetings and inter-sessional workshops of the SCRS. 

6.12 EC-SPAIN

Spanish catches of tuna and tuna-like species in 1997 amounted to 116,055 MT, comprised as follows:  24,155 MT
yellowfin; 12,671 MT bigeye; 37,715 MT skipjack; 17,366 MT albacore; 14,862 MT swordfish; 8,047 MT bluefin tuna;
and 1,239 MT of other species.  For all species combined, size sampling was carried out on more than 400,000 fish in 1997
(39,463 yellowfin; 63,042 skipjack; 19,080 bigeye; 48,720 albacore; 29,121 bluefin; 192,560 swordfish; and 10,294 various
species). Detailed monitoring of the different fisheries for temperate and tropical tunas was also carried out.

During 1996, a joint Spanish-French project was initiated, financed by the EU, to study the statistical data processing
scheme of this purse seine fishery for tropical tunas. In 1997 a joint Spanish-French research project, financed by the EU,
was started to analyze the causes for the increase in the bigeye catches by this fleet. In 1997, monitoring continued of the
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fishing with objects in the Canary Islands area, by means of periodic sampling at the port of Arrecife (Lanzarote Island)
and the implementation of a fishing logbook system.

Some 400 bluefin tuna spines were analyzed by reading the fin rays spines of the first dorsal fin, from fish taken in the
Cantabrian fishery. In the Mediterranean in 1997, the development of the Research Program DG-XIV 95/10 continued on
juvenile bluefin tuna to compile information on recruitment areas, growth, stock structure and the impact of fishing on the
catch of juveniles below the minimum size recommended by ICCAT. In response to an ICCAT recommendation, a live
weight-belly meat relationship was presented to the 1997 SCRS. The activity was initiated of placing observers on board
longliners in the Mediterranean. Sampling was carried out on 29,003 bluefin tuna in the Mediterranean of which 7,840 fish
were sexed.

Relative standardized catch rate indices of albacore were developed in number of fish by age group for the Spanish
baitboat and troll fisheries. In 1997, two AZTI+IEO research projects concluded. One of these projects dealt with the
application of tele-detection techniques to the albacore fishery in the northeast Atlantic. The other research project was on
the standardization of daily yields of the Spanish surface fleets and the Portuguese baitboat fleet of the Azores, from fishing
Logbooks for the adult component of the stock (SCRS/98/148).

Biological sampling continued on swordfish to obtain size-sex variables by time-area strata and about 11,000 fish were
sexed. Two scientific tagging cruises directed at swordfish and associated species were conducted in northeastern Atlantic
waters and voluntary tagging by the commercial fleet in the Atlantic and by observers continued to be encouraged. In 1997,
the European project concluded that had been initiated in 1994 (IEO+EU DG XIV MED93/013), to study the stock structure
of Atlantic and Mediterranean swordfish using mitochondrial DNA. The research project to evaluate the potential use of
swordfish parasites as biological markers also concluded. Standardized indices of abundance of Atlantic and Mediterranean
swordfish were developed. The DG XIV 97/74 project was carried out to study the incidence of the diverse configurations
of surface longline on the catch of juvenile fish.
   
6.13 JAPAN

Longline is the only gear currently operated by Japan in the Atlantic Ocean. The number of Japanese longline vessels
which operated in Atlantic in 1997 was 234 (a decline of 50 vessels from 1996). The average days of fishing
per vessel increased consistently from 118 days/vessel to 188 days/vessel in 1997. This implies that the Japanese vessels
tend to spend more time now in the Atlantic than before. The provisional 1997 catches of tunas and tuna-like fishes in the
Atlantic Ocean and Mediterranean Sea by the Japanese fishery is estimated to be 40,517 MT (11,000 MT or 21%
decrease over 1996). Bigeye is the most important species, accounting for about 70% of the total
catch. in 1997, there was a general decline of catch for almost all species; bigeye (5,700 MT or 17%), yellowfin (1,700 MT
or 32 %), swordfish (900 MT, 24%), southern bluefin (850 MT, 70 %), blue marlin (400 MT or 23 %). 

One of the recent changes in longline fishery is the change of material for main and branch lines. The collection of
information on the materials used for the main and branch lines started in 1993. The use of nylon lines has become popular
over the last few years. Its use was between 30-40% in 1994, but it continuously increased to over 80% in 1997. Though
accurate information on the efficiency of that material is not clear, it seems to vary depending on the area, time and target
species.

The monitoring of fishing activities, including data collection, submission of fishing data, and the study on the
improvement of stock assessment methodology, are important research items, for which the National Research Institute for
Far Seas Fisheries (NRIFRSF) has been responsible. This year Japan participated all ICCAT meetings provided routine
fisheries statistics (Task I and Task II) as well as catch at size for albacore, bluefin, bigeye, yellowfin, swordfish.

In accordance with the Commission's 1996 recommendation on bigeye and yellowfin tuna, Japan has carried out
scientific observer trips on board five Japanese longline vessels in 1997 and 1998. The main objectives of this project are
the collection of fishery data, biological information on adult bigeye tuna, including size measurements and the collection
of tissue, gonad and hard part samples, and some oceanographic data. The preliminary results of these observations were
presented in the documents SCRS/97/56 and SCRS/98/161.

6.14 KOREA

In 1997, Korean tuna fisheries caught 1,924 MT of tunas and tuna-like fishes in the Atlantic Ocean, showing about 30%
decrease over the previous year's figure.

The decrease was due to the decreased number of vessels from 16 longliners in 1996 to 12 in 1997. The species caught
by the longliners were bigeye, bluefin, yellowfin and other tunas and billfishes, of which the first three species contributed
more than 80% to the total catch. The 1997 catches of bigeye, bluefin and yellowfin tuna were 796 MT, 613 MT and 257
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MT, respectively, representing 10-36% decrease compared to 1996. The remaining 13% of the total catch includes small
quantities of albacore, southern bluefin tuna, swordfish, billfish and others, which have been considered as by-catch species.
Routine scientific monitoring work was carried out by the National Fisheries Research and Development Institute (NFRDI).
This monitoring covers collections of catch and fishing effort statistics from Korean tuna longliners in the Atlantic to meet
data requirements of ICCAT. 

6.15 LIBYA

Bluefin and other tuna species form a large part of the Libyan catches of fish. These fish are caught by different fishing
methods, mainly fixed traps, purse seiners and long lines. During 1998, four traps were in operation, as well as two purse
seiners and six longline vessels, with other vessels operating joint ventures in Libyan waters.

In 1997, the catch of bluefin tuna was 32 MT by purse seine, 72 MT by traps and 448 MT by Libyan longline. 340 MT
were also taken by vessels operating in joint ventures. During this time fishing activities were also carried out in the east
Atlantic, with catches in 1996 of 576 MT and 477 MT in 1997. In 1998, 511 MT were caught in the east Atlantic;
Mediterranean catches have not yet been finalized and will be reported.

Two research projects, one on the biology of bluefin tuna and one on genetic analysis are in preparation, and are
scheduled to start by March 1999. 

6.16 MOROCCO

Moroccan tuna activities more or less directly target bluefin tuna. In 1997 the production of bluefin tuna was 2603 MT,
taken by traps (40%), canoes (30%) and purse seiners. 

Swordfish: In 1997, production of swordfish was 5167 MT , mainly taken in the Mediterranean by medium sized drift
nets of 1.8 km in length. 

Small tunas: In 1997, 6550 MT were caught, mainly by surface gears, with some trap catches. 

As regards research, there is at present a special interest in monitoring tunas. The programs undertaken within the
framework of the FAO-COPEMED project should be noted, as well as the creation of the new Centre de Recherche un
Mediterranée (Mediterranean Research Centre) by the INRH, which is responsible for monitoring these fisheries. 

6.17 RUSSIA

In 1997 tunas were fished by purse seiners in the exclusive economic zone (EEZ) of Sierra-Leone and in the open
central-eastern Atlantic. In the area of Sierra Leone, the fishery was carried out by seven mid-tonnage purse seiners from
March-June. The total catch from Sierra Leone zone amounted to 4,124 MT. The bulk of the catch consisted of yellowfin
tuna (95.1%), while the proportion of skipjack was 4.9%. 

The total catch from the high seas area amounted to 1,349 MT. Catches consisted of yellowfin tuna (26.5%), skipjack
(68%), bigeye (2.8%) and frigate tuna (2.7%).

In the first half of 1998, seven purse seiners caught 7,580 MT according to the preliminary data. From December 1997
to May 1998 the material on tuna biology and distribution in the Sierra Leone EEZ and high seas was collected from fishing
vessels. An analysis of skipjack tuna biological materials collected from 1959 to 1998 in the eastern Atlantic was carried
out.

Data length composition of yellowfin tuna in the Sierra Leone EEZ was studied. The number of young fish varied form
2% to 39%, with an average of 10%. The number of young fish taken on the high seas varied from 48% to 84% of the catch.

6.18 TUNISIA

Tunisian catches of tunas and tuna-like fishes amounted to 3,830 MT in 1997, of which bluefin tuna comprised 50.4%
of the catch (2,200 MT). The tuna purse seiners, which number 60, mainly catch this species, and landed more than 90%
of the national catches. The remainder of the catch (less than 10%) is taken by trawlers which use hand lines occasionally,
and the two traps still in operation.

Swordfish fishing is active, especially to the north of Tunisia, of Tunisia by 40 longliners that landed 350 MT in 1997.

As a result of the adherence of Tunisia to ICCAT, the competent authorities of the General Directorate of Fishing and
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Aquiculture given particular attention to the catch data of these species, and to the declarations made by the various
participants. Thus, a revision of the catches for recent years has been carried out. A new strategy has been implemented to
improve knowledge on the tuna activities relative to these large pelagics.

Tunisian research on tunas is carried out by the National Institute of Marine Sciences and Technology (INSTM) and
centers on the monitoring of the bluefin tuna and swordfish fisheries as well as small tunas. The final objective of this work
is to contribute to improved knowledge on the biology and fishing of the species that the fishermen in the area catch for
commercial purposes. 

The means to access this knowledge are based particularly on the analysis of the fisheries as well as specific research
work (area breakdown of the catches, some aspects of their biology and their ecology, etc.) that were carried out withing
the bilateral or multilateral framework and co-financed by COPEMED.

6.19 UK-BERMUDA

The Bermuda commercial fishing fleet consisted of 194 vessels during 1997 with approximately one-third of these
vessels actively fishing for tuna and tuna-like species. Most of this fishing is carried out in the inner 40 km of the Bermuda
Exclusive Fishing Zone although longline operations worked considerably farther offshore.

During 1997, the total catch of tuna and tuna-like species was 185.5 metric tonnes with wahoo and yellowfin tuna being
the primary components.

Research on the age-growth and reproductive aspects of pelagic species remain on-going. Bermuda is actively involved
in the ICCAT Enhanced Program for Billfish Research as well as engaging in several regional research programs directed
at pelagic species.

6.20 URUGUAY

In 1997 the Uruguayan tuna fleet operated with seven longliners, catching a total of 988 MT of tunas and related species,
and 341 MT of sharks and other by-catch species. Landings were 121MT less than in 1996. 

Substantial improvements are currently being made, both in statistics and in research, thanks to the new Programs in
effect. The national fleet began to use new fishing logbooks, which shows more details about the catches. The National On-
Board Observer Program has begun. Size sampling of the main species, measurements for conversion factors, analyses of
discards and obtaining environmental parameters for mesoscale studies are being carried out.

On the other hand, the national management regulations in force have resulted in a limitation on the number of boats
in the national fleet and the obtaining of more information on tuna vessels flying foreign flags. 

6.21 UNITED STATES

Total (preliminary) reported U.S. catches of tuna and tuna-like fishes (including swordfish, but excluding other
billfishes) in 1997 were 29,174 MT. This represents an increase of 1208 MT from 1996. Total Atlantic estimated swordfish
catch (including estimated dead discards) decreased from 4320 MT to 3840 MT. Of this total catch, 397 MT of swordfish
were landed in the south Atlantic, with 21 MT discarded, while 2976 MT were landed in the north Atlantic, with 446
discarded. U.S. vessels landed an estimated 1334 MT of bluefin in 1997. Discards of bluefin declined again from 73 MT
in 1996 to 52 MT in 1997 of which 15 MT were discards from the rod and reel fishery. Estimated landings from the U.S.
fishery of yellowfin decreased from 7743 MT in 1996 to 7625 MY in 1997. Estimated skipjack landings decreased from
84 MT to 72 MT, and estimated albacore landings decreased further from 472 MT in 1996 to 343 MT in 1977. Estimated
bigeye landings increased from 882 MT to 1095 MT in 1997, a level more comparable to reported 1995 landings of 1208.

U.S. fisheries for Atlantic tuna and tuna-like species are managed through regulations issued under the authority of the
Atlantic Tunas Conservation Act (ATCA), which authorizes the Secretary of Commerce to implement regulations as may
be necessary to carry out the recommendations of ICCAT. This authority has been delegated from the Secretary to the
Assistant Administrator for Fisheries of the U.S. Department of Commerce. No regulation promulgated under ATCA may
have the effect of increasing or decreasing any allocation or quota of fish or fishing mortality level that the United States
agreed to pursuant to a recommendation of ICCAT. The Magnuson-Stevens Fishery Conservation and Management Act
of 1996 (Magnuson-Stevens Act) also guides the management of large pelagic species in the United States (SCRS/98/117).

In addition to monitoring landings and size of swordfish, bluefin tuna, yellowfin tuna, billfish, and other large pelagic
species through continued port and tournament sampling, logbook and dealer reporting procedures, and scientific observer
sampling of the U.S. fleet, major research activities in 1996 and 1997 focused on several items. Research on development
of methodologies to determine the genetic discreetness of large pelagic fishes in the Atlantic was continued. Larval surveys
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for bluefin tuna and other large pelagics in the Gulf of Mexico was continued. Research continued on development of new
methods for estimating and indexing abundance of various large pelagic species, including application of fishery
independent methods, such as aerial surveys, as well as robust estimation techniques for sequential population analyses.
Research was also conducted on approaches for characterization of uncertainty in assessments and methods for translating
that uncertainty into risk levels associated with alternative management approaches. U.S. also scientists continued to
coordinate efforts for the ICCAT Enhanced Research Program for Billfish. Cooperators in the Southeast Fisheries Center's
Cooperative Tagging Program tagged and released 3260 billfishes (swordfish, marlins and sailfish) and 3013 tunas in 1997.
This represents a decrease of 3.2% from 1996 levels for billfish, and a increase of 24% for tunas. 

In response to ICCAT recommendations, randomized observer sampling in the U.S. large pelagic fleet was continued
into 1997. Using the fishing vessel performance information provided through the submission of mandatory pelagic
logbooks by vessel owners and operators, a list of randomly selected vessels were used to derive a target sampling fraction
of 5% of the pelagic longline fleet in the Gulf of Mexico, Caribbean, and Atlantic Ocean since 1992. Observer coverage
by the Southeast and Northeast Fisheries Science Centers (SEFSC and NEFSC) successfully recorded effort from 330
observed sets during 1992, 814 sets during 1993, 652 sets during 1994, 699 sets during 1995, 362 sets during 1996, and
459 sets through December of 1997, corresponding to nominal sampling fractions of about 3%, 6%, 5.5%, 5%, 3%, and
about 3.5% respectively.

OBSERVERS

6.22 CARICOM

The majority of CARICOM countries have artisanal fisheries which harvest large pelagic resources, with small-scale
industrial longline operations also conducted by Trinidad and Tobago, Barbados, Grenada, St. Vincent & the Grenadines,
and St. Lucia. These fisheries are developing, by current total landings for individual countries remain significantly less
than other tuna harvesting nations of the Atlantic. In 1997, both Barbados and Guyana recorded notable increases in large
pelagic landings. Except for swordfish, Grenada noted substantial decreases in the landings of several large pelagic species.
Jamaica and Grenada continued to collect biological data for the ICCAT Program for Enhanced Research for Billfish. The
CFRAMP tagging study continued, with 813 fish (mostly blackfin tuna) tagged to date, and 11 recaptures (10 blackfin
recaptures) reported. Analyses of recent CARICOM fishery statistics are planned for the near future. 

6.23 CHINESE TAIPEI

 Chinese Taipei caught about 50,000 MT of tuna and tuna-like species in 1997 by 202 longliners, a decrease of about
7,900 MT from 1996. Among which, bigeye catch decreased by about 2,600 MT, yellowfin 2,200 MT, and swordfish 1,000
MT. The catches of southern Atlantic albacore, swordfish and eastern Atlantic and Mediterranean bluefin tuna were all
under the catch limits of each species allocated according to the ICCAT management recommendations. Although no
agreement was reached on the quota allocation of southern albacore at the Capetown meeting in April 1998, for the
conservation of the stock, Chinese Taipei will continue to cooperate with ICCAT and adopt reasonable catch regulation on
the species.

 Supplements to the statistics system have been made by an observer program, a sampling program, and promotion of
vessel monitoring system. The first observer trip to the Atlantic Ocean will start in mid-October of 1998. Sampling trips
for collection of catch information on Atlantic sharks have been made during 1998. The development of vessel monitoring
system incorporated with the function of logbook transmission was completed in 1996 and successfully used in 11
experimental trips. In the entire ocean, there are 60 vessels with the system setup and about 55 waiting for installation this
year.
7.  Review of the ICCAT Bluefin Year Program (BYP) - activities, progress and future plans

7.1The BYP East Coordinator, Dr. Bernard Liorzou, and the BYP West Coordinator, Dr. Gerald Scott, reported to the
Committee on the research activities carried out in 1997 and through 1998, under the auspices of the BYP. Dr. Julie Porter
(Canada) provided supplemental information on the results of recent coordinated efforts using pop-up tags in the western
Atlantic. The report of the BYP activities is contained in Appendix 4.

7.2 The Executive Secretary informed the Committee that the unused funds from 1997 BYP activities (about 1,379,648
Pesetas) has been carried as the 1998 beginning balance Chapter 8-f (Bluefin Year Program) and added to the amount
allocated in the 1998 Budget for the BYP (i.e. (2,725,000 Pts). Of the total funds available for 1998 BYP activities
4,104,648 Pesetas, about 155,101 Pesetas have been spent this year. Thus, there is a current balance of about 3,949,547
Pesetas in the Program. The Executive Secretary notified the Committee that he considered the balance can be carried over
to 1999. The representative from Chinese Taipei informed the Committee that Chinese Taipei again intended to make a
voluntary contribution of US$ 5,000 towards the BYP in 1999.
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7.3 The Committee noted that there has been substantial progress made in the field of stock identification of bluefin tuna,
including tagging (convention and electronic), studies on genetics and micro-constituents. The Committee also noted that
collection of juvenile samples for various scientific studies are now shared by researchers working in different locations
of the world, and in this respect, the BYP is functioning well.

7.4 The Committee recognized that because “seed money” has been budgeted by the Commission since 1997 for the
BYP, it was possible to initiate numerous activities on bluefin tuna, which also resulted in more matching funds being made
available from national sources. For this reason, expenditures from ICCAT funds were able to be kept to a minimum.
Notwithstanding, the seed money budgeted by the Commission has been, is being and will continue to be used, in particular,
to improve the coordination network of tag recoveries, as well as for the exchange of samples among researchers. The
Committee recognized such work will continue to be one of the major activities for the time being, particularly since this
coordination work is still in the initial stage and seems to be functioning effectively. Hence, the SCRS reiterated that the
carry-over funds will be well utilized for this purpose. 

7.5 The Committee expressed regret that two out of the nine recoveries of archival tags in 1998 have been discarded
to the sea by fishermen, particularly since these two recoveries were from transatlantic migrations. The SCRS emphasized
the need for close communication among scientists, as well as among scientists and fishermen.

7.6 The Committee then formed a small group to consider the budgetary needs for 1999, as well as to revise the program
plan for the future. The small group later presented a report, which is attached as Appendix 5. The Committee agreed with
the proposal by the small group that instead of spending small amounts of money for many projects, the funds could be used
more effectively if they are concentrated in one field, such as sampling for stock identification research, particularly on the
eastern side of the Atlantic. The program no includes the establishment of an eastern center to handle all the samples from
the east. The Committee supported this proposal and agreed to forward the budget for 1999 to the Commission and request
the Commission to provide the funds as proposed.

8. Review of the ICCAT Bigeye Year Program (BETYP), activities, progress and future plans

8.1 The Committee noted that in 1997 the Commission had approved seed money for the BETYP. Accordingly a small
Working Group was called to discuss the distribution of seed money and make an immediate plan for 1998 activities with
those funds. This group met on 24 and 25 March 1998 at the Secretariat. The report (SCRS/98/10) was presented by Dr.
J. Pereira. At this meeting, the Group decided to start a pilot program of bigeye tagging and at the same time requested that
further substantial funding be sought, using this seed money.

8.2 The Executive Secretary reported on the follow-up to this meeting (SCRS/98/21). After informing the SCRS about
his trips to seek funding and to arrange the pilot tagging program, he pointed out that unless substantial funding is made
available, no tagging operation can be started. He reported that out of the 8,700,000 Pesetas in the 1998 budget, 2,490,566
Pesetas has been spent, leaving 6,209,434 Pesetas still available. 

8.3 According to the recommendation of this Group, Mr. Kebe of the Secretariat visited Ghana to assist Ghanian
scientists in the improvement of their statistics. Mr. Kebe presented his report on this visit (SCRS/98/24) 

8.4 The Executive Secretary informed the Committee that the EC was now in the position to allocate substantial funds
towards this Program, assuming that the other major countries/entities/fishing entities (i.e. Japan and Chinese Taipei) would
commit themselves to a contribution in proportion to their bigeye catches. He also reported that Japan was planning to make
an in-kind contribution by sending a research vessel to the Atlantic. Chinese Taipei has been asked to make a special
contribution to the Program.

8.5 The EC confirmed its readiness to contribute up to 35% of the cost of the BETYP , on the condition that the other
major fisheries make contributions corresponding to their catch percentages.

8.6 A Japanese scientist informed the Committee that his country is planning to send a 2,000 GRT research vessel in
the year 2000 the Atlantic as a contribution to the BETYP. The question was raised as to whether such a large vessel was
needed for tagging operations within the scope of the program, but it was pointed out that a highly equipped research vessel
would be useful for other types of research, particularly on ecology of those fish taken under floating objects. The
Committee was also informed that Japan was hoping to contribute an additional US$ 100,000, but due to domestic Japanese
regulations on procedures, this can only be done through a Japanese contractee .

8.7 It was reported that Chinese Taipei would contribute US$ 10,000 towards the BETYP , as had been done last year.
Further discussion of additional contributions could take place during the Commission meeting. 

8.8 As the program is expected to last a few years, it was agreed that the E.C. funding could be used to initiate the
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program in the first year, if other contributions could not become available immediately.

8.9 The Committee reiterated the urgent need to obtain the necessary funds to implement the BETYP as adopted in 1997
(see Appendix 5).

8.10 The Committee urged all Parties/Entities and Fishing Entities actively fishing for bigeye tuna to specify the amount
of funds to be made available for this Program, as well as the timing and modalities of these contributions.

8.11 Given the complexity of the Program and the importance of good and complete planning of its activities
(particularly the tagging experiments), the Committee proposed that a detailed plan of the tagging experiments be prepared
as soon as possible, using the BETYP funds already available for 1998.

8.12 The Committee mandated the three Coordinators of the BETYP to take all necessary decisions to implement the
Program, in conjunction with the Executive Secretary and the Chairman of the SCRS. These decisions may include duly
justified re-allocation of funds and changes in priorities, always within the limits of the budget adopted.
 
9. Review of the ICCAT Program of Enhanced Research for Billfish 

9.1 Dr. Eric Prince, West Atlantic Coordinator, presented a progress report on the Enhanced Billfish Research Program
which summarized the research on west Atlantic and east Atlantic activities. Dr. Prince also reported on the financial aspects
of the Billfish Research Program in 1998. His summary showing contributions and expenditures relative to the Billfish
Program in 1997 is attached as Appendix 6.

9.2 The Billfish Program Plan for 1999 was also presented by Dr. Prince, the West Atlantic Coordinator. The Committee
reviewed the plan and approved it. It was noted that substantial funding was allocated by the Commission for 1998 for the
first time although the contributions from the private sector were still an important component of the funds for billfish
research. Interest in this program is keen and research has advanced considerably. As billfishes are species under ICCAT
mandate, the Committee hopes that the Commission and the Contracting Parties give due attention to research on these
species and continue to provide the funding at least at a level similar to that of 1998. Chinese Taipei has again committed
US$ 5,000 towards the Billfish Program in 1999. The 1998 Program Plan is attached as Appendix 7.

10. Reports of SCRS inter-sessional meetings

10.1 ICCAT Meeting for the Development of Standardized Methods for Estimating Swordfish Catch-at-age by
Sex (Hamilton, Bermuda - January 21 to 27, 1998). This inter-sessional meeting was held at the invitation of the Bermuda
Government. The report (SCRS/98/18) was presented by Dr. Julie Porter, the swordfish rapporteur, and who convened this
meeting. The Group reviewed the methodology to create sex specific catch at size for swordfish. The follow-up work has
been done and the results were reviewed at the Swordfish Species Group at this SCRS and these will be fully utilized for
the swordfish stock assessments scheduled in 1999.

10.2 Preparatory Meeting for the ICCAT Bigeye Year Program (Madrid, Spain - March 24 and 25, 1998) (See
Agenda item 8.)

10.3 The ICCAT Working Group on Tropical Tuna Abundance Indices (Miami, Florida USA - May 11 to 15, 1998).
This Workshop was held at the invitation of NOAA Southeast Fisheries Science Center. The meeting was convened by the
yellowfin rapporteur, Dr. Pamela Mace, who presented the report (SCRS/98/19) to the SCRS. Tropical fleet catch and effort
data were examined closely and the methodology to standardize the CPUE was studied. The participation of scientists from
the South Pacific Commission (SPC) and the Inter-American Tropical Tuna Commission (IATTC) was very much
appreciated by the Group. 

10.4 Fourth Ad Hoc GFCM/ICCAT Joint Working Group on Stocks of Large Pelagic Fisheries in the
Mediterranean (Genoa, Italy - September 7 to 12, 1998). The Fourth Ad Hoc GFCM/ICCAT Joint Working Group meeting
was held in Genoa, at the invitation of the Italian Government and was sponsored by the Aquarium of Genoa. The report
(SCRS/98/11 bis) was presented by Drs. Antonio Di Natale and Julie Porter. The Joint Working Group reviewed the
Mediterranean bluefin and swordfish statistics. In addition, some updating of previous Mediterranean swordfish stock
assessments was carried out.

10.5 SCRS Bluefin Tuna Stock Assessment Session (Genoa, Italy - September 14 to 23, 1998). This session, held
immediately following the GFCM/ICCAT joint meeting, was also held in Genoa. The meeting was convened by the SCRS
Chairman, Dr. Joseph Powers, who reported to the SCRS. A stock assessment was conducted on both the east and the west
stocks. The Bluefin Detailed Report was written and the Executive Summary was also drafted. Dr. Powers reiterated the
Committee’s appreciation for the wide participation by many scientists from both the east and the west.
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11. Reports of scientific meetings where ICCAT participated 

11.1 Dr. Peter Miyake, Assistant Executive Secretary of ICCAT, reported on ICCAT’s participation in a series of
meetings proposed and held by the FAO Committee on Fisheries (COFI), in relation to the FAO Code of Conduct for
Responsible Fishing. The objectives were to provide the Consultation, scheduled to be held in October, 1999, with draft
plans of action for sharks, on the reduction of incidental catches of sea birds, and the management of fishing capacity, and
to finalize the plans of action for the next COFI meeting. 

11.2 Technical Working Group on Management of Fishing Capacity (La Jolla, California, USA - April 14 to 18,
1998). Dr. P. Miyake, an invited expert of this meeting reported on the meeting (SCRS/98/14). He reported that the fleet
statistics is the important subject which ICCAT might have to consider. 

11.3 Technical Working Group on Sharks (Tokyo, Japan -  April 23 to 27, 1998). Dr. P. Miyake, who participated
in the meeting representing ICCAT, presented his report (SCRS/98/12). He mentioned that the role of the Regional Agencies
are asked to play a very important role and particularly ICCAT has been considered as a model case.

11.4 Technical Working Group on Seabirds (Tokyo, Japan - March 25 to 27, 1998). Mr. Y. Uozumi attended this
meeting representing ICCAT. His report (SCRS/98/13) was presented by Dr. H. Nakano. He reported that this group had
drafted the Plan of Action and recommended states and regional agencies to implement appropriate mitigation measures
in longline fisheries.

11.5 Preparatory Meeting for Consultation on Plans of Actions on Management of Fishing Capacity, Sharks and
Seabirds (FAO Headquarters,  Rome - on July 22 to 24, 1998). All the Technical Working Groups referred above tried to
draft Plan of Actions, but in reality only provided FAO with various technical points to be included in the Plan of Actions.
Accordingly, FAO organized another meeting. Dr. P. Miyake attended the meeting representing ICCAT. The report is
presented as SCRS/98/15. The Consultation is scheduled on October 26-30 in FAO, Rome for finalizing draft Plans of
Action. 

11.6. Dr. Matsunaga (Japan) attended the Animal Committee of CITES in representation of ICCAT and his report is
presented as SCRS/98/29 by Dr. H. Nakano. He noted that the next CITES meeting is scheduled in 2000 most likely in
Sweden. 

11.7 ICCAT was represented by Dr. Miyake at two GFCM meetings in 1998 (the GFCM Consultation on Statistics
and Economics and the GFCM Commission Meeting), both held at the FAO Headquarters. In his report to the SCRS
(Document SCRS/98/11) Dr. Miyake noted that a new agreement was drafted for GFCM and which is still pending entry
into effect. He commented that a new Scientific Advisory Committee was established in GFCM, which may function similar
to the ICCAT SCRS.

11.8 At a meeting of Cooperation of Western Mediterranean Fisheries (COPEMED), held in Tunisia on May 4-6,
1998, Mr. Papa Kebe, ICCAT Systems Analyst, represented ICCAT. Mr. Kebe presented his report to the Committee
(SCRS/98/23). At the meeting discussed were held on the collection of statistics on bluefin tuna and swordfish in the west
Mediterranean Sea.

11.9 Mr. Javier Ariz (EC-Spain) attended the IATTC Annual Meeting in representation of ICCAT. His presented his
report on this meeting as SCRS/98/28.

11.10 Dr. Miyake informed the Committee on the Expert Consultation and Regional Meeting on Guidelines for
the Routine Collection of Capture Fishery Data, held by FAO on May 9 to 29, 1998, in Bangkok. He presented the report
(SCRS/98/25) and noted that the results of this Consultation will published very soon by FAO and will serve for countries
which are a establishing statistical system.

12. Consideration of precautionary approach 

12.1 Dr. Victor Restrepo, the Convener of the ICCAT Working Group on Precautionary Approach reported about the
meeting of the Working Group held in Miami, in May, 1998, when the tropical group on abundance indices met. The report
is available as SCRS/98/20. He reported that the group had drafted a questionnaire which is to be filled in by each species
group. The Group intends to utilize the information from these questionnaires in analyzing and establishing biological
reference points. A five-day Group of Experts is scheduled in early 1999, prior to the FAO Consultation, of which one day
will be for the Group members to consider and summarize the results of the questionnaire surveys, while the remainder of
the period will be open for participants interested in this subject. At any rate, the Group of Experts will prepare a report for
the 1999 SCRS and the Commission, and will propose the approach that ICCAT should take and the reference points to be
established. 
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12.2 Dr. Restrepo also reported on the development of organizing the FAO Consultation on Precautionary Approach
of Highly Migratory Species. Dr. Restrepo recently resigned as a member of the Steering Committee of this Consultation,
since the scientific function of the Steering Committee’s work has been fairly completed . He has been replaced by Dr.
Miyake, since the Steering Committee is now focusing on aspects of organization and financing of the Consultation. The
ICCAT Group of Experts was originally planned with the assumption that FAO Consultation will be held in late 1999.  At
any rate, it was confirmed that ICCAT will work independently and in parallel with the Consultation.

12.3 There were some exchange of opinions, particularly concerning the ICES approach of using the best biological
estimates as the reference points, but the applications of the management plans to be precautional was favorably accepted,
against estimation of reference points with precaution. It was agreed that the date and venue of the proposed inter-sessional
meeting will be decided later by the SCRS, when we heard all the proposed inter-sessional meetings by other groups. 

12.4 The Committee noted that two papers had been submitted to the SCRS relative to the precautionary approach. One
document (SCRS/98/124) identifies various approaches taken by different regional agencies on this subject and provides
the background on the concepts of the precautionary approach (e.g. Code of Conduct, FAO Compliance Agreement, etc.).
The other document (SCRS/98/125) introduces technical background relative to the precautionary approach and explains
the concept and evolution of various biological reference points and procedures to calculate reference points. 

12.5 The Committee thanked Dr. Pamela Mace for compiling this valuable information for the Committee in the above-
mentioned two papers, and considered that these papers should serve for future reference, when this subject is considered.
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13. EXECUTIVE SUMMARIES ON SPECIES:

YFT - Y E L L O W F I N  T U N A 

YFT-1. Biology

Yellowfin tuna is a cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters of the three
oceans, where they form large schools. The sizes exploited range from 30 cm to 170 cm FL. Smaller fish (juveniles) form
mixed schools with skipjack and juvenile bigeye and are mainly limited to surface waters, while larger fish are found in
surface and sub-surface waters. Since the inception of the yellowfin tagging program which has been carried out in the
North American sport fishery since 1985, individuals of this species have often been recovered in the west Atlantic, but the
majority of the long-term recoveries are made in the eastern Atlantic where several recaptures are recorded each year.
Taking into account this east-west transatlantic migration, as well as other information (e.g. time-area size frequency
distributions and locations of fishing grounds), a single stock for the entire Atlantic is assumed (Atlantic Yellowfin Working
Group; Tenerife, 1993). The main spawning ground is the equatorial zone of the Gulf of Guinea, with spawning occurring
from January to April. From there the juveniles move towards more coastal waters off Africa. When they reach the pre-adult
stage (60-80 cm: fish from age 1.5 - 2), it is presumed that the majority migrate west towards the American coasts, to return
to the east Atlantic fishing grounds for spawning when they reach about 110 cm. A 40-year time series of longline catch
data shows that yellowfin are distributed continuously throughout the entire tropical Atlantic ocean. Growth patterns are
variable with size, being relatively slow initially, and increasing at the time the fish leave the nursery grounds. Males are
predominant in the catches of larger sized fish. Natural mortality is assumed to be 0.8 for ages 0 and 1, and 0.6 for age 2
and older.
 

YFT-2 Description of the fisheries

The distribution of yellowfin tuna catches in the Atlantic is shown in YFT-Figure 1. Yellowfin tuna are caught between
45oN and 40oS by surface gears (purse seine, baitboat, troll and handline) and with sub-surface gears (longline). Troll and
handline, although used in artisanal fisheries, have never been a large component of the yellowfin fisheries. The baitboat
fisheries in equatorial areas have always targeted juveniles in coastal waters, together with skipjack, young bigeye and other
small tunas. Baitboat fisheries are still active i n waters of Mauritania and Senegal, Ghana (Tema), the Canary Islands, Cape
Verde, Madeira, Venezuela and Brazil. In the 1980's, the fleets which operate in the areas off Senegal, Mauritania and the
Canary Islands developed a new fishing method in which the baitboat acts as a floating object to attract bigeye, but also
yellowfin and skipjack. Since the early 1990's, Ghanian baitboats have fished on artificial floating objects.

Purse seine fisheries began operating in the east Atlantic in the 1960's, and developed rapidly in the 1970's. Beginning
in 1975, the fishing area was extended from coastal waters to the high seas, especially at the equator, where large sized
yellowfin are caught during the spawning season. In coastal areas, purse seiners catch juveniles in mixed schools. This gear
is very efficient as it catches a wide range of sizes ( 40 to 160 cm), although catches in the east include very few
intermediate sized fish (70 to 100 cm). Venezuelan purse seiners operating mostly in coastal areas of the west Atlantic
mainly catch fish of intermediate sizes. 

 Particularly, since 1991, the purse seine fleets which operate in the east Atlantic have developed a fishery which targets
schools associated with artificial floating objects. This translates into an important increase in catches of skipjack, juvenile
bigeye and, to a lesser extent, increases in catches of young yellowfin and by-catch, extending the fishing grounds westward
to 30oW and south of the equator.

Large yellowfin are caught by purse seiners and longliners. However, deep longlines, which began being used in the
early 1980's, mainly target other species (bigeye, swordfish, and bluefin) and therefore the proportion of yellowfin caught
by longliners in the Atlantic is becoming less important (in 1997, it amounted to 11% of the total). Amounts caught by this
gear are similar between the east and west Atlantic.

Yellowfin catches in the Atlantic as a whole reached an historical high in 1990 (183,700 MT), but have since declined
by almost 30% to 130,800 MT in 1997 (YFT-Table 1). However, the relative contributions of the various gear types have
remained similar (YFT-Figure 2). In the east Atlantic, landings reached a high of 138,000 MT in 1981 and 1982, then
declined to a low of 77,000 MT in 1984, gradually increasing to a new record of 157,000 MT in 1990, and subsequently
fluctuating between 99,000 MT and 124,000 MT An average of 80% of the total catches in the eastern Atlantic are taken
by purse seiners. In the west Atlantic, total catches have exhibited relatively little fluctuation over the past 15 years,
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averaging about 33,000 MT, of which about 40% is taken by purse seiners (although purse seine catches have fluctuated
widely, ranging from 6,000 MT to 25,700 MT), 15% is taken by baitboats and 30% by longliners.

Effective effort for the eastern tropical Atlantic purse seine fishery is estimated by first standardizing to French class
5 purse seiners, and then further adjusting based on the assumption of an estimated annual increase of 3-5% in fishing power
since 1981. The need to adjust for increases in efficiency results from the many improvements in the purse seine fishery,
including the use of floating objects, bird radar, sonar, and satellite imagery, and is supported by data analysis (See
Yellowfin Tuna Detailed Report). These calculations indicate that effective effort for the purse seine fishery has declined
from a high of 45,500 standard fishing days in 1983 to an average of 35,200 standard fishing days for the period 1991-97.

Trends in catch at age are shown in YFT-Figure 3. The variability in overall catch at age is primarily due to variability
in catches of ages 0 and 1 (but note that the catch of age 0 in 1997 is an over-estimate due to substitution problems). Catches
of ages 2-5 have been relatively stable over time. Catches have been similar in magnitude for ages 2-4, but there is a
substantial reduction in catch from age 4 to age 5+.

YFT-3. State of the stock

A full assessment was conducted for yellowfin tuna this year using various production models and several types of
VPAs. 

The MSY estimated from production model analyses (PRODFIT) based on the assumption of a 3% annual increase in
purse seine fishing efficiency (which translates into an overall increase of 66% since 1981) was 155,800 MT, and the
corresponding effort was 61,300 standard days (YFT-Figure 4).  The MSY obtained using a 5% increase in efficiency (an
overall increase of 134% since 1981) was 147,500 MT, and the corresponding effort was 56,600 standard days. The most
important difference between the two scenarios is the relationship of catch and effort in recent years to the equilibrium
MSY and effort levels. Both estimates of MSY are higher than the preliminary 1997 landings of 130,800 MT. However,
for the 3% scenario, current effort is somewhat below the MSY level, whereas for the 5% scenario, it is somewhat above
the MSY level. A non-equilibrium production model (ASPIC) using the same CPUE index with a 3% annual increase in
efficiency resulted in an estimate of MSY of 151,700 MT (a level between the two estimates of MSY from the PRODFIT
model) and a 1997 biomass of 117% (range 92% to 135%) of BMSY . The corresponding fishing mortality rate was 73% of
FMSY. The effects of higher rates of increase in efficiency were not tested; however, in general, higher assumed annual rates
of increase in efficiency will result in higher fishing mortality ratios and lower biomass ratios. Thus, if an annual rate of
increase in efficiency of 5% were to have been assumed, both the fishing mortality ratio and the biomass ratio are likely
to have been closer to, or beyond, equilibrium MSY levels.

VPA analyses were also based on the purse seine index assuming a 3% annual increase in efficiency, although sensitivity
analyses using indices from other fisheries were also considered. Results are compared in YFT-Figure 5 for four alternative
scenarios, based on three models which differed in terms of methods of tuning and treatment of the plus group. Although
absolute numbers vary, the four scenarios show very consistent relative trends. These analyses indicated that recruitment
has fluctuated without trend, while spawning biomass decreased in the early to mid 1980's due to increasing fishing
mortality rate s, had recovered by 1990 due to reduced fishing mortality rates and somewhat higher recruitment , but has
subsequently declined back to levels similar to those of the mid-1980s. Fishing mortalities estimated by the alternative VPA
models appear to have been high in the early to mid 1980's. Trends in fishing mortalities in recent years are less reliable
due to estimation problems common to all of the methods used (and are therefore not shown in the figures). In particular,
the ratio of fishing mortality of the oldest age compared to that of a younger reference age and had a large influence on the
VPA results.

In summary, the production model (PRODFIT) analyses imply that although catches are slightly lower than equilibrium
MSY levels, effort may be either above or below the MSY level, depending on the assumption made about the rate of
increase in the efficiency of purse seiners. VPA analyses indicate that fishing mortalities on juvenile yellowfin tuna
exhibited a pronounced increasing trend in the late 1980s and early 1990's, but estimates for recent years are uncertain.
Preliminary deterministic projections from two of the VPA runs indicated that current catches are sustainable if
recruitment continues at or above the average magnitude observed over the last decade. Yield-per-recruit analyses indicate
that current (1997) fishing mortality may be close to the level of Fmax (above or below depending on the model used), and
than an increase in effort is likely to decrease the yield per recruit, while reductions in fishing mortality on fish less than
3.2 kg could result in substantial gains in yield per recruit and modest gains in spawning biomass per recruit (YFT-Figure
6). 

YFT-4. Outlook
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Since reported yellowfin landings appear to be close to the MSY level and fishing effort and fishing mortality may be
in excess of the levels associated with MSY, it is important to ensure that effective effort does not increase further. Thus
the possibility that the fishing power of the purse seiners and other fleets may further increase, even if total carrying capacity
were to remain constant, is also cause for concern.

YFT-5. Effects of current regulations

In 1973, the Commission recommended a minimum size of 3.2 kg for yellowfin tuna, with a tolerance level of 15% by
number of fish. Based on the newly-revised catch species composition and catch at size data arising from improved analyses
of the European purse seine data and other revisions of the database, it now appears that overall catches by purse seiners
averaged 41.8% undersized yellowfin tuna over the period 1991-96. In the same period, baitboat fisheries landed 79.6%
undersized fish. In 1997, the calculated proportions of undersized yellowfin were 66.1% for the purse seine fleet and 76.1%
for the baitboat fleets. Overall percentages of undersized yellowfin considering all gears were estimated to be 60.8% in 1996
and 65.7% in 1997. However, the Tropical Tuna Species Group identified substitution problems in constructing the catch
at size in 1997 that could result in overestimates of undersized catches for that year. Even so, the overall percentages are
almost certainly considerably higher than the 15% tolerance level. Almost all undersized yellowfin tuna are caught in
eastern Atlantic waters, since intermediate sizes dominate in the western Atlantic. Unfortunately, it may be difficult to
realize substantial reductions in catches of undersized fish in the eastern Atlantic because small yellowfin are mostly
associated with skipjack, especially when fishing occurs on floating objects; thus it is difficult to avoid catching small
yellowfin when catching skipjack, the latter being an important component of eastern Atlantic purse seine fleet catches. The
Committee recommends that further analysis of the advantages and disadvantages of the 3.2 kg minimum size be conducted.

In 1993, the Commission recommended "that there be no increase in the level of effective fishing effort exerted on
Atlantic yellowfin tuna, over the level observed in 1992". Although it is evident that total carrying capacity has declined
somewhat in recent years, at least for the eastern Atlantic surface fleets (from 51,500 MT in 1992 to 43,900 MT in 1997),
the direction and amount of change in effective fishing effort depends on assumptions made about annual rates of increase
in efficiency. 

YFT-6. Management recommendations

Estimated catches of yellowfin tuna have averaged 135,000 MT over the past three years. This estimate is somewhat
lower than estimates of MSY fro m production model analyses. However, depending on the assumption about annual rates
of increase in efficiency, recent levels of fishing effort and fishing mortality may be somewhat above or below the levels
associated with equilibrium MSY catches. Therefore the Committee reaffirms its previous recommendation that measures
to reduce overall effort, or at least to freeze it at current levels, should be initiated immediately. Due to the difficulties of
defining and estimating “effective effort”, the Committee recognizes the difficulty of implementing the 1993
recommendation , and therefore recommends setting a limit on total catch instead. Catches of the order of 135,000 MT (the
average for the three-year period 1995-97) to 156,000 MT (the highest estimate of MSY) may be sustainable. However,
if the Commission wishes to avoid further increases in fishing mortality, catches of the order of 135,000 MT will more likely
achieve this objective. When making decisions based on the results of this assessment, the Commission should be aware
that there are many sources of uncertainty (which are discussed fully in the Yellowfin Tuna Detailed Report).   

The Committee also continues to recommend that effective measures be found to reduce fishing mortality of small
yellowfin, based on results of yield per recruit analysis. Although there are insufficient data to fully evaluate the effects of
the voluntary moratorium on fishing on floating objects (and other measures to reduce catches of small fish) begun in late
1997, in general the approach shows promise as a means of reducing fishing mortality on juvenile yellowfin tuna. The
Committee recommends continuation of this program at least until such time that its effectiveness can be measured. The
Committee stresses that unless all fleets fishing on floating objects participate in the program, its effectiveness will be
diminished. 

ATLANTIC YELLOWFIN TUNA SUMMARY (yields in 1,000 MT)

Results of 1998 SCRS:
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BET - B I G E Y E   T U N A

No new assessment was conducted for bigeye as the Tropical Tuna Species Group centered its effort on yellowfin this
year. Except for the description of fisheries, the text remained almost unchanged from the last year's report.

BET-1. Biology

Compared to other tuna species, bigeye has received less attention with respect to research on basic biological
characteristics, in spite of the importance of this species for the Atlantic fisheries that are currently exploiting it. The lack
of reasonable estimates of some biological parameters considerably hindered the stock assessment process, and sometimes
led to unrealistic results. Given recent changes in the fishery, more intense research should be devoted to this species.

The geographical distribution of bigeye tuna is very wide and covers almost the entire Atlantic Ocean between 50oN
and 45oS. This species dwells in deeper water than the other tuna species and indicates extensive vertical movement.
Spawning takes place in inter-tropical waters when the environment is favorable. From the spawning area fish tend to
migrate into temperate waters as they grow larger. Catch information from the surface gears indicates that the Gulf of
Guinea is a major nursery ground for this species. Various prey organisms such as fish, mollusks, and crustaceans are found
in stomach contents. Bigeye exhibits relatively fast growth. They reach about 100 cm in fork length at the beginning of their
fourth year, and this is when they become mature. Young fish form schools near the sea surface mostly mixed with other
tunas such as yellowfin and skipjack tunas. These schools are often associated with drifting objects, whale shark and sea
mounts. This association appears to be much less when they become larger.

Circumstantial evidence, such as the time-area distribution of fish and movements of tagged fish, suggests an Atlantic
wide single stock for this species, which is currently accepted by the Committee. However, the possibility of other scenarios,
such as north and south stocks, should not be disregarded. 

BET-2. Description of fisheries 

The stock has been exploited by three major gears (longline, baitboat and purse seine fisheries) and by many countries
throughout its range of distribution (BET-Figure 1). Longline and baitboat fisheries have a long history that dates back
before 1960. Major baitboat fisheries are located in Ghana, Senegal, the Canary Islands, Madeira and Azores. Unlike other
Oceans, baitboats catch significant amounts of medium to large size bigeye tuna except in Ghana and Senegal. Japan and
Chinese Taipei are the two major longline fisheries whose catch accounted for about 50 % of total catch in 1997. Korea has
reduced its activity in the Atlantic considerably since 1990. Tropical purse seine fleets operate in the Gulf of Guinea and
off Senegal in the eastern Atlantic and off Venezuela in the western Atlantic. French and Spanish fleets are the major
components in the east, and the Venezuelan fleet operates in the west. Bigeye catch by the Venezuelan fleet was very minor.
Since 1990, changing flags of convenience have increased recently for the French and Spanish purse seiners. The bigeye
catch by reflagged fleets has become significant since 1991 but basic statistics (catch, effort and size) for these fleets are
covered by the statistical program of France and Spain.. While bigeye tuna is a primary target species for most of longline
and baitboat fisheries, this species has been of secondary important species for purse seine fisheries.

Since about 1991, the purse seine and Ghanaian baitboat fisheries introduced a fishing technique that utilizes artificial
fish aggregating devices (FADS). Similarly, baitboat fleets in Senegal and the Canary Islands are developing a new method
which makes use of baitboats as floating objects. These new techniques have apparently improved fishing efficiency and
contributed to the increase of bigeye catch. The size of fish caught varies among fisheries: medium to large, small to
medium and small fish for longline, directed baitboat and purse seine fisheries, respectively. Corresponding average weights
are 45-50 kg, 20-30 kg and 5 kg for these three types of fisheries. The economic value of fish is also different. Roughly
speaking, the price of longline-caught fish at the unloading site is six times higher than those caught by other fisheries such
as purse seine.

This year, improvement and revision of purse seine catch was made, applying the new statistical system which accounted
for the recent changes of fishing for this fishery. This new statistical system was developed through the 2-year project,
which was funded by the EU and has been completed recently. Total catch from all nations (BET-Figure 2) exhibited an
increase up to mid 1970's reaching around 60,000 MT. It fluctuated between 45,000 to 74,000 MT over the next 15 years.
In 1991 it reached more than 80,000 MT and continued to increase from 1992 to 1994. The 1994 catch was a new record
of 115,000 MT for this species. The catch started to decline since then, and the 1997 preliminary figure was 90,000MT.



ICCAT REPORT, 1998-99 (1)

1 Non-equilibrium production model

30

The increase in catch after 1990 was attributable to all major fisheries (baitboat, purse seine and longline), whereas the
decline after 1995 was mostly due to the decline by purse seine fishery. The comparison of average catch between three
periods (1990-1992, 1993-1995 and 1996-1997) for baitboat, purse seine and longline fisheries indicated an increase of
5,000 MT (30%), 15,000 MT (100%) and 10,000 MT (20%) between the first and second period, respectively. A decline
of 2,000 MT (10%), 9,000 MT (33%) and 2,000 MT (4%) was observed for the same fisheries between the second and third
period. It was reported that the intense use of drifting natural log s and FADs was a primary cause of increased catch for
purse seiners, although other technological advances such as extensive use of sonar, deeper nets, bird radar, etc, may have
contributed as well. The reason for catch decline thereafter was not known but lower abundance of juveniles and/or a
decrease of directed effort appeared to be the possible reasons. Voluntary prohibition of fishing on FADs also contributed
the decline of catch in 1997. The increase in longline catches is primarily due to a rapid shift of target species from albacore
to bigeye by the Chinese Taipei longline fleet, and increased fishing operations both by the Japanese and Chinese Taipei
fleets. The baitboat catch in higher latitude tends to vary year to year suggesting possible influence by local oceanographic
conditions. The increased catch during 1993-1995 might have resulted from favorable oceanographic condition in higher
latitude as well as the new fishing method in some baitboat fisheries which makes use of fishing boats as FADs.

 
BET-3. State of stocks

Two indices of relative abundance were used in the analysis of stock status: a standardized age-specific index of
abundance from the Japanese longline catch and effort data that targets this species and represents roughly 40 % of the total
catch; and data from the US longline fishery (not age-specific). These two indices relate to medium and large sized fish
(BET-Figure 3). Several different types of production model were run using the Japanese longline index. However, not
all models produced biologically reasonable results and were therefore rejected by the Committee as was the case last year.
The Committee believes, based on knowledge of the fisheries, the stock and production model estimation procedures, that
the likely range of MSY is between 70,000 MT and 90,000 MT. MSY values estimated in later years were somewhat higher,
largely due to the addition of high catches, which production models interpret as increased productivity (which may or may
not persist in future assessments) (BET-Figure 4).

Several different types of Virtual Population Analyses (VPA) were also conducted using the Japanese and US longline
indices of relative abundance . Catch-at-age was estimated from the catch-at-size that was newly created and improved
according to the recommendation made in 1996. Trends in spawning stock biomass and fishing mortality rates (BET-Figure
5) were generally similar among different VPA analyses. Spawning stock biomass exhibited a slight decreasing trend until
1993 and then declined quickly. Fishing mortality rates increased rapidly especially after 1991. Fishing mortality rates by
age for the period 1993-1995 illustrate substantial increases both for juvenile and adult fish (BET-Figure 6). Since longline
indices alone were used to tune the VPAs and since these indices relate only to medium to large-size fish, the results of VPA
should be interpreted with caution. The strength of cohorts during the most recent years is not well estimated as not all of
these cohorts are represented by the indices used. The results of yield-per-recruit analysis and future projections, which are
given below, were conditional on VPA results, as some of the input data for those analyses were directly taken from VPA.

The total catch has been larger than the upper boundary of the likely range of MSY since 1993, suggesting that the stock
has declined considerably. Results of a production model1 indicate that the estimated current biomass is below BMSY by 20-
40 %, and current F estimates surpass FMSY by 50 to 120 %. Similarly, VPA results showed a sharp increase in estimated
fishing mortality rates as well as an accelerated declining trend in spawning stock biomass after 1992. VPA results suggest
a likely range of average fishing mortalities over the years 1993-95 of 0.38-0.53 for age 1 fish. Yield-per-recruit analyses
(BET-Figure 7) indicate that this range corresponds to fishing mortality ratios of 1.09-1.52 relative to F0.1 and 0.83-1.16
relative to Fmax. Thus, while current F is uncertain, it probably exceeds F0.1 and is also likely to be higher than Fmax,
indicating that the bigeye stock is already over-exploited. In addition, current spawning stock biomass-per-recruit (BET-
Figure 7) is lower than 20 % of its maximum, which corresponds to a threshold at which recruitment over-fishing may
occur for other fish species. Yield-per-recruit analysis suggests that an increase of yield cannot be expected by intensifying
fishing effort of any sector; however, yield-per-recruit can be increased by a reduction of fishing effort in the small-fish
fisheries or an increase in the age at first capture (BET-Figure 8).

In VPA and yield-per-recruit analyses, the role of natural mortality (M), particularly for small fish, is very important;
i.e., the impact of the small-fish catch on the large-fish fishery is large if M is relatively low, but it will be smaller if M is
high. Without precise estimates of M, results could be misleading. Therefore, research designed to estimate M, such as
tagging programs, should receive high priority.
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BET-4. Outlook

The outlook for bigeye was examined by yield-per-recruit analysis, as well as preliminary projections (BET-Figure 9).
Under the current exploitation pattern and assuming recruitment at recent average levels, yields would be expected to
decline in the near future to levels below MSY.

Having obtained the above results, however, the outlook for this species cannot be clearly foreseen. If the productivity
of the stock has actually increased in recent years, the stock may enter into a new equilibrium with catches higher than
previously estimated MSY levels. On the other hand, if the stock has already been heavily fished as estimated by the various
biological reference points presented in this assessment, continuation of catches of the current magnitude may cause
recruitment over-fishing which leads to stock collapse, although the probability of stock collapse seems low because of the
biological characteristics of this species (e.g. wide distribution, high fecundity and rapid growth). Even with increased
productivity, the most plausible scenario is that future catch levels will decline below the current catch level.

BET-5. Effects of current regulations

The bigeye minimum size regulation of 3.2 kg was adopted in 1980 to reinforce the same regulation for yellowfin. It
is clear that a large quantity of juvenile bigeye tuna smaller than 3.2 kg continue to be captured mostly from the equatorial
surface fleets (baitboat and purse seine). The percentage of fish smaller than the minimum size has increased since 1991
and was 70 % in 1996. According to yield-per-recruit analysis (BET-Figure 7), full implementation of this regulation could
result in an increase in yield-per-recruit of almost 25 % at Fmax. The Committee recommends that further analysis of the
advantages and disadvantages of the 3.2 kg minimum size be conducted. 

At the 1997 Commission Meeting, the Commissioners requested that the SCRS examine the results of observer program
adopted in 1996 for all tropical tuna fleets, including the results of voluntary regulation which sets up a closed area and
season of fishing on FADs for purse seine fleet, in order to determine areas and seasons of concentrations of juveniles and
spawners. Although the compilation of entire data set is not completely finished and thus not fully analyzed, this voluntary
regulation appears very effective in reducing fishing mortality for juvenile bigeye. The preliminary results of those analyses
are given under item 19 of the SCRS Report.

BET-6. Management recommendations

Since 1993, the total bigeye catch has been near or greater than 100,000 MT, except in 1997. This high level of catch
represents a substantial increase over the 1989-1990 level by more than 30,000 MT due to the increased catch by purse
seine, longline and baitboat fisheries. Although MSY levels are not well determined, the recent high catch surpasses
estimates from all models considered. It is highly likely that this catch level cannot be sustained in the long term and may
result in substantial declines in stock size. 

Further increases in the catch of small fish will result in a decrease in catch over the long term as well as an additional
reduction in the adult stock size which, as a consequence, increases the likelihood of recruitment over-fishing.

Taking all these factors into consideration, the Committee once again strongly recommends a reduction of overall catch
to at least the 1992 level (which was approximately 85,000 MT). Due to the multi-species nature of the surface fisheries,
it may be difficult to perfectly implement the minimum size regulation; however, the Committee considers that a catch
consisting of 70 % of fish less than 3.2 kg is excessive, results in substantial losses in yield-per-recruit, and may ultimately
result in stock depletion. Reduction of the juvenile catch can be accomplished by limiting fishing on schools associated with
floating objects by the tropical surface fisheries. Such limitation has already been implemented by Spanish and French purse
seine fleets in the east Atlantic on voluntary basis. The Committee appreciates their effort and encourages other fishing
sectors to join in. At the same time, the Committee would like the Commission to draw the highest attention to this action
and reinforce the need for effective management measures for Atlantic bigeye fisheries.

ATLANTIC BIGEYE TUNA SUMMARY

Maximum Sustainable Yield (likely range) 70,000 - 90,000 MT*
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SKJ - S K I P J A C K T U N A

SKJ-1. Biology

Skipjack tuna is a cosmopolitan species forming schools in the tropical and subtropical waters of the three oceans.
Skipjack spawn opportunistically throughout the year in vast areas of the Atlantic Ocean. The size at first maturity is about
45 cm for males and about 42 cm for females. Skipjack growth is variable and seasonal, and is more rapid for fish from the
tropical zone than for fish from the equatorial area. That is, considerable variability is observed in the average rates of
annual growth between the two areas. Skipjack are active predators that feed on numerous prey, which defines the
opportunistic character of this species.

The stock structure of skipjack in the Atlantic Ocean is not well known. Although there are apparently no ecological
barriers preventing an exchange of fish between the fishing areas located on both sides of the Atlantic, two management
units are maintained (eastern and western), due to the development of fisheries on both sides of the Atlantic Ocean and to
the lack of transatlantic recoveries of tagged skipjack (SKJ-Figure 1). Because of the biology and the fisheries for this
species, there is the possibility of establishing smaller management units.

SKJ-2. Description of fisheries

Skipjack are caught almost exclusively by surface gears in the entire Atlantic Ocean, although minor amounts of
skipjack are taken by longline as by-catch (SKJ-Figures 2a and 2b). Reported catches are considered to be somewhat
under-estimated, due to the discards of small-sized tunas, which include skipjack, by the purse seine fleets fishing under
objects, and by some baitboat fleets in the equatorial area of the eastern Atlantic.

Catches in the Atlantic Ocean in 1997 amounted to about 140,000 MT (SKJ-Table 1).

In the eastern Atlantic, the most important fisheries are the purse seine fisheries, particularly those of Spain, France and
the NEI fleet (Vanuatu, Malta, Morocco, Belize, Guinea, Netherlands Antilles, Panama, and St. Vincent), followed by the
baitboat fisheries of Ghana, Spain, Portugal, and the French fleet. Skipjack fisheries underwent important changes in 1991,
a year of exceptional catches (174,000 MT), with the introduction of fishing with artificial floating objects and the
expansion of the purse seine fishery towards the west (30oW), and closer to the Equator, following the drift of the floating
objects, which has brought the eastern fishery closer to the western fishery (SKJ-Figure 1). The fleet also developed the
live bait fishing method, directed mainly at bigeye tuna, in which the boat acts as an object, fixing and fishing a school
during the entire fishing season in waters off Senegal, Mauritania, and the Canary Islands. In 1997, skipjack catches in the
eastern Atlantic amounted to 108,300 MT, which represents a slight increase with respect to the 106,300 MT obtained in
1996. Thus, the declining trend in the catches observed since 1993 has been interrupted (SKJ-Figure 2a).

In the western Atlantic, the most important fishery is the Brazilian baitboat fishery, whose only target species is skipjack.
In 1997, Venezuelan and Cuban vessels also participated in the fishery. As regards the purse seine fisheries, whose catches
are much lower than those of the baitboat fisheries, catches were only taken by the Venezuelan and Brazilian fleets. The
1997 reported catches of 31,400 MT are higher than those of 1996 (27,400 MT). This increase is shown in the purse seine
as well as the baitboat catches (SKJ-Figure 2b).

There is no information available on effective fishing effort exerted on skipjack tuna, particularly since the introduction
of fishing with artificial floating objects. Considering vessel carrying capacity as a measure of nominal effort in the eastern
Atlantic Ocean, the same continuous decline in effort since 1991 can be observed, and in 1997 effort was 23% less than
that of 1991 and 8% less than that of 1996 (SKJ-Figure 3). The increase in the efficiency of the fleet due to technological
improvements, the development of fishing with objects, etc., as described in the Report of the Working Group on
Abundance Indices of the Tropical Surface Fisheries (Miami, 1998), has resulted in an increase, which is not well
quantified, in effective effort of the different fleets.

The development of nominal effort of the different Brazilian baitboat fleets, expressed in fishing days, shows a declining
trend since 1985, and is currently 18% below that of the aforementioned year, when the second highest catches for this
fishery were taken in the western Atlantic.

SKJ-3. State of the stocks

The last detailed skipjack stock assessment for the eastern Atlantic stock was carried out in 1984 by the Working Group
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on Juvenile Tropical Tunas. The results of that assessment showed the stock was under-exploited. In observing the
development of the vessel carrying capacity (SKJ-Figure 3), it can be noted that when the assessment was carried out
(1984), the highest level of this parameter was reached. Vessel carrying capacity in 1983 was 81,800 MT, while it is
currently at 43,900 MT, which represents a 54% decline. These situations are not comparable as there have been notable
changes in the purse seine fishery in the eastern Atlantic Ocean in recent years. The most noteworthy are the increase in
individual fishing power of the purse seiners due to the continuous introduction of technological improvements and, since
1991, the intensive use of floating objects to aggregate tunas. This fishing strategy, besides changing the fishing area to
extend towards the southwest, has increased the catchability of skipjack, taking into account that skipjack is the main
species in the catches taken under floating objects.

 This year exploratory analysis were carried out applying Jones Cohort Analysis and a quarterly VPA on size
distributions of skipjack caught in the equatorial area of the Atlantic Ocean (5oN-5oS, 30oW-15oE) during the 1991-1997
period. Although this area is a small fraction of the area of distribution of the skipjack population in the Atlantic Ocean,
about half of the skipjack catches in the Atlantic have been taken here in recent years. Moreover, tagging studies and
analysis of size data in the East Atlantic, suggest that the movements of skipjack are limited during the time they are
exploited by the fishery. The results of those analyses are uncertain and dependent upon several assumptions, but with
further investigation, including alternative models that include spatial components, and additional data (e.g. indices of
abundance) these may be improved. 

 In short, there are still uncertainties about the state of the eastern stock, but given the biological characteristics of this
species (short life span, rapid growth, catches predominated by mature fish, few ages present in the fishery, high natural
mortality, etc.),it seems unlikely that the whole Atlantic-wide population will be over-exploited.

 Nevertheless, there has been a declining catch trend in recent years, despite sustained fishing effort and increases in
efficiency associated with fishing objects. Most of the catches have been made in a specific area, the equatorial area, where
remarkable decreases have been noted in the sizes and average weights of the fish caught (SKJ-Figure 4). These could be
indications of a local over-exploitation of skipjack and that the fishing mortality rate may exceed levels that would maximize
the yield per recruit.

 
No stock assessment has been carried out on western Atlantic skipjack (SKJ-Figure 2b).

The eastern Atlantic CPUEs (using carrying capacity as a measure of effort) have undergone a continuous increase.
When days fishing is used as a measure of effort, standardized to French purse seiners and increased (since 1981) with a
3% annual coefficient of efficiency, CPUE fluctuates continuously since 1974. The CPUEs of the different fleets of the
western Atlantic have fluctuated without trend (SKJ-Figures 5a, 5b and 5c).

SKJ-4. Outlook

In the current situation, it is difficult to reach a definitive conclusion on the state of the eastern and western Atlantic
stock. However, the Committee considered that, in spite of the characteristics of this species, a state of over-exploitation
of skipjack seems to have been reached, at least in specific areas. However, the potential sustainable yield for this species
might increase if fishing effort were distributed in areas in which the resource is under-exploited. Therefore, given the
important changes that have occurred in the eastern Atlantic purse seine fisheries, skipjack should be carefully monitored
and an assessment should be carried out before the next SCRS, using adequate, specific methods for this species. 

SKJ-5. Effects of current regulations

There are currently no regulations in effect for skipjack. The voluntary application of the Protection Plan for Atlantic
tunas, agreed by French and Spanish boat owner associations, carried out between November 1997 and the end of January
1998, and which it is hoped will be repeated in the same area in the last two months of 1998 and January, 1999, should
contribute towards decreasing the high fishing mortality rates observed for this species in the equatorial area of the eastern
Atlantic. 
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SKJ-6. Management recommendations

No management recommendations were proposed.

ATLANTIC SKIPJACK SUMMARY *

East West

Maximum Sustainable Yield (MSY)
Current (1997) Yield
Current (1997) Replacement Yield
Relative Biomass (B1996/BMSY)
Relative Fishing Mortality: F1997/FMSY

Management Measures in Effect

not estimated
108,344 MT
Not estimated
Not estimated

Not estimated
None

not estimated
31,455 MT
not estimated
not estimated

not estimated
None

* The conclusions of the assessments carried out during the International Skipjack Year Program pointed out some considerations on the
problems of assessing this species, which impede the application of production and analytical models: 

-- Since skipjack is not the main target species of the purse seine fleets, there are no good indices of skipjack abundance.
-- Skipjack is a short-lived species which stays in the fishery for a short time and is subjected to high natural mortality.

The present situation is different and the conclusions of the International Skipjack Year Program need to be revised.
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ALB -- A L B A C O R E

ALB-1. BIOLOGY

Albacore is a temperate tuna widely distributed throughout the Atlantic Ocean and Mediterranean Sea. On the basis of
the biological information available, for assessment purposes the existence of three stocks is assumed: northern and southern
Atlantic stocks (separated at 5ºN) and a Mediterranean stock (ALB-Figure 1).

Albacore spawning areas in the Atlantic are found in subtropical western areas of both hemispheres and throughout the
Mediterranean Sea. Spawning takes places during austral and boreal spring-summer. Maturity is considered to occur at
about 90cm FL (age 5) in the Atlantic, and somewhat smaller in the Mediterranean. Until this age they are mainly found
in surface waters, where they are targeted by surface gears. Some adult albacore are also caught using surface gears but,
as a result of their deeper distribution, they are mainly caught using longlines. Young albacore are also caught by longline
in temperate waters.

ALB-2. DESCRIPTION OF FISHERIES (ALB-Figure 2)

The Northern stock is exploited by surface and longline fisheries. Traditional surface fisheries include Spanish trolling
and baitboats, used mainly in the Bay of Biscay and adjacent waters, and some Spanish and Portuguese baitboats around
the Azorian Islands. New surface fishing gears, drift-nets and pelagic paired trawls, were introduced in 1987 in the Bay of
Biscay and adjacent waters by France. Ireland and the United Kingdom joined the driftnet fishery at the beginning of the
1990's. Very recently Ireland has initiated experimental fishing trials using trolling and pelagic trawling. These surface
fisheries mainly target juveniles and sub-adults (50cm to 90cm FL). A longline fleet from Chinese Taipei targets sub-adult
and adult albacore (60-120cm) in the central and western North Atlantic. Other fleets make minor catches and in most of
the cases albacore constitute a component of the by-catch.

The total catch in the north Atlantic has shown a downward trend since mid 1960's, largely due to reduction of fishing
effort by the traditional surface and longline fisheries. In contrast, effort and catch in the new surface fisheries increased
markedly since 1987. Market parameters seem to play a key role in the trends of the catches. In 1997 surface and longline
catches were similar to those of 1996; it is noted that the autumn baitboat fishery failed again during 1997.

The main surface fleets that target the southern stock correspond to South Africa, Namibia and Portugal. These countries
exploit the resource together with Chinese Taipei, Brazilian and Japanese longliners. There are also some minor catches
made by the purse seine fleet in the tropical area. The Chinese Taipei fleet target albacore at a fairly high level of effort.
There has been an increase of the catches of young albacore in 1994-1996 by this fleet and also by the Namibian baitboats.
It is noted that Namibia is conducting experimental trials with purse seining targeting albacore and South Africa initiated
tuna directed pelagic longline fishery in 1997.

Surface and longline catches have remained relatively constant at around 7,500 and 19,500 MT respectively during the
last three years. In part due to the implementation of management regulations by some countries in response to the 1994
ICCAT resolution.

Reported albacore catches in the Mediterranean, mainly by Italy and Greece, are still minor.

ALB-3. STATE OF THE STOCKS

The Committee assessed the status of the Northern and Southern Atlantic albacore stocks after a deep review of Task
I and Task II data available. The Committee recognized the important improvement of the basic data for both stocks
although some uncertainties still remain, specially in relation with some elemental biological parameters. As planed, no
attempt was made to analyze the status of the Mediterranean stock.

North Atlantic
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The Committee analyzed the state of the northern stock using tuned virtual population analysis (VPA) and a more
general age-structured method (ASAP). The relative abundance indices and other assumptions made for the base case were
essentially the same as those used in previous assessments, based on the recommendations made during the Final Meeting
of the Albacore Research Program. Only some modifications were made in the model formulation 

The results obtained showed consistency with those from previous assessments. Sensitivity analysis were also conducted
to explore the influence of several inputs and assumptions. Among various choices, the effect of considering abundance
indices derived from non-target fleets was explored; the analysis showed that the inclusion-exclusion of these indices did
not influence significantly the results obtained. The Committee noted the remarkable coherence between different
methodologies utilized in the assessment of this stock.

According to the results obtained (ALB-Figure 3), the abundance and biomass of adult fish (ages 5+) appears to have
declined from mid-1970's to late 1980's, followed by an slight increase 1988-1990. The abundance and biomass of ages 5+
do not show any clear trend since 1990. Abundance of recruits (age 1) and juveniles (ages 2-4) varied from year to year
with, perhaps, some declining trend from 1975-1985. The levels since then have been variable. The Committee noted that
global environmental factors might explain some proportion of the recruitment variability during the last two decades.

The fishing mortality rate of juveniles (ages 2-4) shows a slight increasing trend during the period analyzed. Fishing
mortality rates on adults (ages 5+) increased to a peak in 1986, then declined. Recent rates appear to be relatively high, but
not as high as the peak year. The fishing mortality rate on ages 8+ also appears to be increasing, however, the estimation
of this is quite variable.

Equilibrium yield per recruit analyses made by the Committee indicate that the northern stock is not growth-over fished
(ALB-Figure 4). Equilibrium yield analyses, made on the basis of an estimated relationship between stock size and
recruitment, indicate that current fishing mortality may be about 25% higher than that which would generate MSY (an
alternative assessment model indicated that current F may be as high as 140% of FMSY). However, the Committee noted
considerable uncertainties in these estimates of current F relative to FMSY, owing to the difficulty of estimating how
recruitment might decline below historical levels of stock biomass. Thus, the Committee concluded that the northern stock
is probably fully-exploited, but the possibility that it is over-exploited should not be dismissed.

South Atlantic

The Committee analyzed the status of the southern stock using an ASPM, an ADAPT-tuned VPA, and a more general
age-structured method (ASAP). All three methods obtained variable estimates of stock parameters based on the abundance
indices and the catch at age information used.

Fishing mortality rate in relation to FMSY showed an increasing trend from mid 1980's to mid 1990's (ALB-Figure 5).
This ratio peaked in 1994 and decreased since then. This apparent decrease might be a consequence of the adoption of the
1994 ICCAT recommendation. The SSB showed a marked decreasing trend for the series analyzed, with the exception of
the two latest years. However the wide confidence intervals of the point estimates do not allow a conclusive perception of
the status of the stock. 

The ASPM was used to produce base-case assessments of albacore abundance, using CPUE indices for the main fleets
exploiting this stock. Sensitivity analyses were conducted to investigate the effect of standardization and choice of
abundance indices, growth model and mortality parameters. 

The base case results for 1998 were different from those for 1997, the main difference being that the 1998 results
indicate a stock at biomass levels above those at MSY, whereas previous results indicated that the stock was below the
biomass level at MSY. The point estimates from the base case results indicate that MSY is 28,400 MT, and the current
(1998) replacement yield is 28,200 MT. The estimate of the ratio of current biomass to that at which MSY is achieved is
1.28 and the 1997 fishing mortality rate is 74% of that needed to achieve MSY. The variability associated with these point
estimates is large, and the differences between previous ASPM estimates and the current one probably result from changes
in the estimated trends of several indices of abundance since previous assessments and the revision of recent catch series.
Therefore, there is uncertainty in the status of the stock relative to MSY.

Equilibrium yield per recruit and spawning potential ratio analysis made by the 1998 SCRS indicated that the southern
stock appears to be not over-exploited (ALB-Figure 6). The current levels of F are estimated below FMSY and FAX. However,
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considering the uncertainties of the analysis, and the results of previous assessments, the Committee concluded that southern
stock is probably being exploited at a high level, close to fully-exploited. 

ALB-4. OUTLOOK

North Atlantic

The northern albacore stock has mainly been exploited by surface fisheries since the longline fleets shifted their targeting
to bigeye tuna. A recent development in this fishery has been the introduction of drift nets and pelagic trawls, which achieve
higher catch rates than trolling gear. Furthermore, the baitboat fishery targeting adult albacore has been intensified in some
years. VPA assessments indicate that the northern stock is at, or above, full exploitation. Attention therefore needs to be
given to implementing effective controls to limit fishing effort at current levels.

South Atlantic
 

An equilibrium yield analysis indicated that the current level of exploitation appears as sustainable. The Committee did
not detect the negative perspective showed in previous assessments. This change in perception can be partly explained by
changes in the estimated trends of several indices of abundance during previous assessments. Due to the uncertainties of
the analysis conducted this year no definitive conclusion could be reached on the current status and outlook of the southern
albacore stock.

ALB-5. EFFECTS OF CURRENT REGULATIONS

North Atlantic and Mediterranean

No ICCAT regulations are currently in effect for the North Atlantic or Mediterranean stocks. It was noted that a
European Union regulation restricting the length of driftnets used by EU members to 2.5km was introduced in 1992.
Another EU regulation has been adopted in 1998 by which the maximum number of vessels using driftnets will be
progressively limited until a total ban from 1st January 2002.

South Atlantic

In 1994 ICCAT recommended that catches of southern albacore by nations targeting this species be limited to not more
than 90% of the average catches from 1989 to 1993. This recommendation became effective in October 1995. In 1996
ICCAT accepted a recommendation limiting annual catches of southern albacore for those countries fishing actively
southern albacore to 22,000 mt, to be implemented by 1 January 1998.

Most of the countries involved in the fishery have implemented management regulations in response to the ICCAT
resolution. As a result, current catches of 26.788 mt represent 90% of the average catch from the reference period (1989-
1993).

ALB-6. MANAGEMENT RECOMMENDATIONS

North stock

The Committee concluded that the northern albacore stock appears to be at or above full exploitation. The Committee
reiterates the previous recommendation that fishing mortality should not be increased above its current level. 

South stock

According to the assessments conducted by the SCRS it is concluded that the albacore southern stock is probably being
exploited at a high level, close to fully-exploited. This possibility, together with the results of previous assessments, lead
the Committee to recommend that fishing mortality should not be increased above its current level until the Committee had
greater certainty of a better status of the stock. 
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ICCAT adopted a recommendation in 1996 to limit the catches of those parties fishing actively for southern albacore
to be set at 22,000 MT for 1998 and 1999, subject to revision at the end of 1998. Present estimates of biomass levels and
exploitation patterns imply that this regulation currently in place to be considered as conservative. The Committee reiterated
its 1996 recommendation of limiting the catches of southern albacore to not more than 90% of the average catches from
1989 to 1993. This catch level corresponds to current catches.

Mediterranean

There were no management recommendations for the Mediterranean stock.

ATLANTIC AND MEDITERRANEAN SUMMARY (MT)

North Atlantic South Atlantic Mediterranean

Current (1997) Yield 27,526 26,788 unknown

Maximum Sustainable Yield 32,000 [30,600-33,400] 28,400 [15,800-51,100] –

Current (1998) Replacement -- 28,200 [17,200-46,300] --

Relative Biomass
   B1997/BMSY 0.47 [0.34-0.63] 1.28 [0.37-4.3] --
   R1990-94/R75-80 0.72 0.98 --

Relative Fishing Mortality
   F97/FMSY 1.39 [uncertain] 0.75 [uncertain] --
   F97/FAX 0.91 0.62 --
   F97/F0.1 1.60 1.80 --

Management measures in effect none Limit catches to none
90% of 1989-93 levels
22,000 MT1

 In effect since 1 January 1998 for countries/entities/fishing entities actively fishing (more than 1,000 MT) albacore in the South Atlantic.
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BFT - B L U E F I N  T U N A 

The SCRS conducts Atlantic bluefin tuna stock assessments based on the assumption of two distinct stocks, west and
east Atlantic (including the Mediterranean Sea), although some mixing occurs between the two stocks (BFT-Figure 1).
Recent tagging information suggests that migratory behavior may be complex. Even minor mixing could, in principle, have
a marked effect on stock assessments based on two distinct stock assumptions, due to the difference in population size
between the two stocks. Therefore, the SCRS has investigated mixing assuming a variety of migratory behaviors, using
sensitivity analyses. Results of these investigations are either more optimistic and more pessimistic, depending upon the
model forms assumed. Additionally, one cannot distinguish on the basis of data which model forms are more likely. Thus,
mixing models and the available data are not yet considered sufficient to provide reliable prediction. Nevertheless, the
Committee believes that assessments assuming no mixing should be reasonably robust, if adequate management approaches
are applied to both the eastern and western Atlantic management units.

The reported total catch of Atlantic bluefin in 1996 reached an historical high (revised to 48,514 MT from the previously
estimated 42,964 MT, based on revisions to reported catches and estimates of non-reported catches (BFT-Table 1, BFT-
Figure 2). The 1997 reported catch (43,466 MT) is slightly lower than the estimated 1996 catch, but is still the fourth
highest on record. The dramatic increase in total Atlantic bluefin catches from 1994 to 1997 was due to increases in the
catch from the East Atlantic and Mediterranean, as the west Atlantic catch has been limited, by quota, to a low level (2,000-
2,700 MT) since 1982. The Committee notes that national reviews of catch statistics in the Mediterranean resulted in
reported landings that were substantially larger for the period 1991-1995 than were used in the previous assessment.

BFT-1. Biology

Present fisheries for Atlantic bluefin tuna are distributed from the Gulf of Mexico to Newfoundland in the west Atlantic,
from roughly the Canary Islands to south of Iceland in the east Atlantic, and throughout the Mediterranean Sea (BFT-Figure
1). In 1982, the Commission established a line for separating the east and west Atlantic management units (BFT-Figure 1).
A 1994 review of ICCAT tagging data, and more recently the results of satellite tagging studies, have showed that a small
number of fished tagged in the east have been recaptured in the west and vice versa. 

Atlantic bluefin tuna can grow to over 300 cm and reach 650 kg. The oldest age considered reliable is 20 years, based
on an estimated age at tagging of 2 years and about 18 years at liberty, although it is believed that bluefin tuna may live to
older ages. Bluefin tuna in the western Atlantic generally reach a larger maximum size, and mature at an older age compared
to bluefin caught in the eastern Atlantic. Bluefin in the west are assumed to first successfully spawn at age 8 compared to
ages 4 to 5 in the east.

In the west Atlantic, bluefin tuna are thought to spawn from mid-April into June in the Gulf of Mexico and in the Florida
Straits. Results of satellite tagging studies have shown bluefin of spawning size which were tagged in the west were present
in the central Atlantic during the presumed spawning period, though this should not be considered as conclusive evidence
of spawning. Juveniles are thought to occur in the summer over the continental shelf, primarily from about 34oN to 41oW
and offshore of that area in the winter. In the east Atlantic, bluefin tuna generally spawn from late May to July according
to spawning area, primarily in the Mediterranean, with highest concentrations around the Balearic Islands, Tyrrhenian Sea,
and central Mediterranean where the sea-surface temperature of the water is about 24oC. Distribution expands with age;
large bluefin are adapted for migration to colder waters. Bluefin tuna are opportunistic feeders, with fish and squid common
in their diet.
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BLUEFIN TUNA - WEST 

BFTW-2. Description of fisheries

The Japanese longline fishery catches in the west Atlantic decreased slightly in 1997 to 329 MT. The Canadian reported
landings also decreased in 1997 to 504 MT exclusive of discards. Reported U.S. fisheries catches in 1997 increased slightly
to 1,317 MT exclusive of discards. Bermuda reported landings of 2 MT. All nations were within their 1997 quotas. The
winter-spring fishery that developed off Cape Hatteras, North Carolina, in 1994 to 1997showed high catch rates relative
to the summer-autumn catch rates in the northeastern U.S. rod and reel fishery. Most fish caught in this fishery were tagged
and released and in 1996, and some fish were tagged with archival and/or pop-up satellite tags. The Hatteras fishery failed
to fully develop in 1998.

The 1997 reported catches for the west Atlantic were 2211 MT. From 1992 through 1997, west Atlantic catches
(including reported discards) averaged about 2,200 MT, compared to about 2,500 to 3,000 in the previous five years (1987-
1991) (BFT-Table 1; BFT-Figure 2). 

BFTW-3. State of stocks

The most recent assessment of western Atlantic bluefin tuna was carried out at the Bluefin Stock Assessment Session,
September 13-24 in Genoa, Italy (SCRS/98/22). Several forms of population analysis were used to examine the status of
the resource including virtual population analyses (VPA) using a variety of input model forms, and secondarily an age-
structured production model (ASPM) with the goal of estimating current stock levels, MSY and spawning stock biomass
relative to that which would produce MSY.

Considerable analyses and discussion focused on methods to standardize the basic input abundance indices and to weight
these inputs appropriately in the population models. After considerable debate it was felt that given the present level of
knowledge, that the best way to characterize the management advice would be to weight all abundance indices equally. By
doing this, the Committee is indicating that it cannot say if any one individual index is more likely to measure relative
abundance than any other in the analysis. Results of the analyses (VPA’s and ASPM’s) gave similar relative abundance
trends (see BFT-Figure 3).

In terms of the historical perspective, the results of this assessment are similar to previous assessments (BFT-Figure
4). Recruitment was generally higher from 1970 to 1976 than it has been since. A trend in recruitment since 1977 cannot
be distinguished. The assessment shows the spawning biomass (age 8+) estimated for 1997 to be 14%-17% relative to 1975
level. The abundance of ages 8+ declined steadily until 1992 with a subsequent slight increase until 1995 and 1996.
Correspondingly, the fishing mortality rate on large fish increased steadily in the 1970s until the implementation of
regulations in 1982 (Figure 5), at which time the fishing mortality rate was reduced considerably. However, fishing
mortality began increasing again in the 1980s until it again peaked in 1991. Fishing mortality rates for age 1 remained at
a low level from the mid-1980s. Note that estimated abundance and fishing mortality rates in recent years (especially of
younger ages) should be judged with caution since such VPA estimates are generally imprecise. 

As noted above, the relative weights that are given to the individual abundance indices are important. Alternative forms
of weighting produced both more pessimistic and more optimistic results than those indicated in BFT-Figure 3. Although
these produced similar historical abundance patterns, 1998 absolute abundance levels are important in projections.

BFTW-4. Outlook

Projections were developed using VPA outputs and alternative projection methodologies. Necessarily, projections
require a stock-recruitment function form from which predictions of recruitment are made based upon the relationship of
spawning stock size to recruitment. In the case of west Atlantic bluefin tuna, two stock-recruitment options were tested. One
was based upon a Beverton-Holt1 stock-recruitment function which indicates higher chances of good recruitment as
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spawning biomass increased (indeed, one of the reasons to rebuild the spawning stock is to increase the likelihood of better
recruitment in the future). An alternative 2-line2 method was tested in which future recruitment was specified to remain near
the levels observed since the mid-1970s. The latter method was similar to that used in the 1996 assessment. When that
method was used, projections for the west Atlantic indicate that 2500 MT is sustainable over the next 20 years and that
spawning stock will show a net increase (BFT-Figures 6, 7).

Alternatively, projections using a Beverton-Holt model for the west Atlantic (BFT-Figures 6, 7) indicate that a catch
of 2500 MT cannot be sustained. Projections with that methodology indicate that 2000 MT is sustainable, with the spawning
stock showing a net increase over a period of about 20 years to a level about 20% higher than in 1997. In terms of
recovering to MSY level within 20 years (i.e. by 2017), median trajectories indicated a need for a catch reduction to between
2000 and 2500 MT for the 2-line stock-recruitment model and to about 0 MT for the Beverton Holt stock-recruitment model.

In both cases transient effects are evident, i.e. biomass increases over the next few years before establishing the more
regular long-term trajectory.

When making decisions on these projections, the Commission should note that limited available data make assessments
inherently uncertain. The assessment here is no exception. Many additional sources of uncertainty have been considered
, including the effect of mixing with the eastern stock of fish (see also the Detailed Report). Another important uncertainty
was the choice of alternative weightings of the input abundance index data. Various weighting criteria were favored for
scientific reasons by individual members of the Committee. These weightings produced projections that were both more
optimistic and more pessimistic than those in BFT-Figures 6,7. 

BFTW-5. Effects of current regulations

A regulatory recommendation stating that Contracting parties should limit the fishing mortality to recent levels came
into force in 1975. Catch reductions have not been sufficient to reduce fishing mortality rates to comply with this regulation
(BFT-Figure 5).

A regulatory regime has been adopted for West Atlantic bluefin catches. In general, catch limits have been adhered to.
The 1997 overall and country-specific catch levels were well within the quota.

There is a prohibition on taking and landing bluefin less than 30 kg (or 115 cm), with an 8 % tolerance by weight on
a national basis. Since 1992, the overall percentage of fish less than 115 cm is less than 8 %, though the USA exceeded the
tolerance in both 1993 and 1997 (10%; 1997 data are provisional). By default, the 1975 minimum size limit of 6.4 kg with
a 15 % tolerance is adhered to in the West.

BFTW-6. Management recommendations

The most recent assessment of western bluefin showed that the 1997 age 8 and older mid-year biomass was about 14%-
17% of the corresponding estimate for 1975. Projections based upon the Beverton-Holt stock recruitment relationship
indicate that a catch of 2000 MT is sustainable; also there is more than a 50% chance than an annual catch of 2500 MT
cannot be sustained, and there is about a 10% probability of a large reduction by 2005 (assuming it is possible to exert a
high enough fishing mortality rate to maintain a constant catch of 2500 MT as the stock declines). On the other hand, if a
2-line stock recruitment relationship is assumed, a catch of 2500 MT is sustainable.

In 1997, the Commission requested development of recovery options aimed at achieving spawning biomass levels which
would support MSY within various time periods. For a 20-year period, in terms of Beverton-Holt stock recruitment
relationship, this level is likely difficult for the stock to achieve even in the absence of any catches. A 2000 MT constant
catch would allow for 1.5 fold recovery in 20 years to about 10% of the level which could support MSYs of about 7,700
MT/year under this assumption. However, for the 2-line relationship, the spawning biomass would double over the next
20 years, reaching a level of about 93% of the biomass which could support MSYs of about 2800 MT/year under this
assumption. 
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The Committee draws attention to the fact that if the Commission is satisfied with a chance of about 50% of having a
net increase in 20 years of 20% in spawning stock size, then in terms of the projections based upon the Beverton-Holt stock
recruitment relationship, the current catch level would need to be reduced to about 2000 MT. If the Commission wants to
be reasonably sure (i.e. have 90% probability) of at least maintaining the status quo, the catch should be reduced to
approximately 1500 MT. But if the goal is to move more rapidly (i.e. within 20 years) to levels that produce MSY, the
current catches need to be reduced substantially. In contrast, in terms of the 2-line stock recruitment relationship, if the
Commission wants to be reasonably sure (i.e. have 90% probability) of at least maintaining the status quo, the catch should
be reduced to approximately 2000 MT. In terms of a goal to move with about 50% chance of reaching biomass levels
supporting MSY within 20 years, current catches need not be reduced under the 2-line stock-recruitment relationship.

When making decisions based on these projections, the Commission should be aware that there are many sources of
uncertainty (which are discussed in the Detailed Report). In particular, (1) the effect of mixing between the stocks cannot
be reliably predicted given the available data; (2) assumptions that have to be made about the relationship between stock
and recruitment in order to make long-term projections relative to MSY; and (3) the relative weight to be given the input
catch rate information are particularly uncertain. Thus, future resource levels could be either higher or lowers than those
indicated in the projections. Inherently, the level of constant catch that is sustainable over the long term (more than 20 years)
cannot be determined well with the data available to the Committee. Thus the Committee cannot be positive that current
(1997) catches are or are not sustainable. If existing levels of catch are maintained, it is unlikely that the status of the stock
will change measurably in the short term.    

 It should also be noted that the condition of the east Atlantic stock and fishery could adversely affect recovery in the
west Atlantic because of mixing between two stocks.

BFT - BLUEFIN TUNA -- EAST 

BFTE-2. Description of the fisheries

The east Atlantic bluefin fisheries (including the Mediterranean) are characterized by a variety of vessel types and
fishing gears with landing sites located in many countries. Therefore, the landing statistics are difficult to obtain, particularly
for the east Atlantic and even more so for the Mediterranean. Historical statistics show there were important catches since
more than ten centuries ago, with catches of more than 10,000 MT in the past and an average of 30,000 MT in the 1950-65
period. Certain fisheries, such as the traps, go back to ancient times. Other fisheries, such as the Mediterranean purse seine
fishery, reached full development in the mid-1970s. Based on estimates of 1997 catches, the most important catches, were
from: baitboat, longline, and traps for the east Atlantic; and from purse seine and longline for the Mediterranean ; the purse
seine fleet accounts for three-quarters of the Mediterranean catch.

The total catch taken from the preliminary landings for the east Atlantic and the Mediterranean in 1997 amounted to
41,255 MT, which is slightly less than 1996, but the fourth highest catch on record (1996: 46,033, 1995: 44,050, 1994:
42,477; BFT-Table 1 and BFT-Figure 1).

In the Mediterranean, the total reported catch amounted to 28,121 MT in 1997, as compared to 34,481 MT in 1996,
which constituted 18% of reduction since 1994 catch level. It should be noted that both nation-specific reviews of historical
catches and critical reviews of unreported catches have reduced the catches previously attributed to the “nowhere else
included” (NEI) category (NEI in BFT-Table 1). In recent years, the purse seine catches of EU countries in the
Mediterranean increased sharply to a peak of 18182 MT in 1994. In 1997, among EU Mediterranean purse seine catches
(15941 MT) French catch consisted of 48.1%, followed by Italian catches of 44.3% and Spanish catch of 6.8%.
Meteorological conditions, changes in fishing power, and in stock abundance may be determining factors in the success
or failure of the fishing season conducted around the Balearic Islands on large fish. Longline activity seems to be
continuing, in terms of the number of large longliners with or without flags, and even during the Mediterranean closed
seasons, as well as in the development of small vessels (see Report of the Joint GFCM/ICCAT Report, 1998). The high
demand for the Japanese market is without a doubt the reason for this development.

East Atlantic catches (excluding the Mediterranean) show an increasing trend in the past three years, with a 30 year
historical high in 1997 of 13,134 MT. Catches by the EC fleet (mostly baitboats) in the Bay of Biscay area, in the 1990s
have been among the highest reported for this fishery. The large catches of small fish aged 1 to 3 (5 to 25 kg) in the Bay
of Biscay by this fleet in 1996 was in part due to a transfer of activity of a portion of albacore fleet redirecting effort towards
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bluefin tuna during the months of June and July and might also relate to a relatively strong 1994 year-class observed in the
Mediterranean. Since 1994, the Japanese longliners continue to exploit a new fishing zone in the north Atlantic around 60oN
and 20oW, in addition to the traditional sectors. The east Atlantic (not including Mediterranean) trap catches more than
doubled in 1997 from 1996 and recorded the highest in recent years, since high levels used to be reported in 1950's and
1960's.

BFTE-3 State of the stocks

The Committee notes that national reviews of catch statistics in the Mediterranean resulted in reported landings that were
substantially larger for the period 1991-1995 than were used in the previous assessment. 

 An ADAPT VPA assessment was developed with appropriate specifications (given in the Report of the Bluefin Stock
Assessment Session, SCRS/98/22). Results of this assessment differ somewhat from the previous assessment, due, primarily
to an abrupt increase of the catches of the spawning aged fish since 1994 and also to the revision of the catch statistics by
various countries mentioned above.

 After discussion, it was decided to use the natural mortality estimates made for southern bluefin tuna (a similar species)
in which natural mortality is age specific as this is thought to be more biologically correct.

The assessment indicates a strong decline in number and biomass of older fish (spawning stock) since 1993. This
corresponds with an the increase in fishing mortality rates (BFT-Figure 8). The decline in spawning stock (biomass and
number of fish) beginning in 1993 followed a period of relatively stable abundance in the 1980's. There appears to have
been a general trend of increasing recruitment in the early 1980's followed by a period without trend (BFT-Figure 8).
Fishing mortality rates for all ages are estimated to have increased during the 1970-1997 period, particularly in the most
recent years for the older age groups (BFT- Figure 8). Estimates in recent years should be judged with caution since such
VPA estimates are generally imprecise. 

The Committee recognizes that many of the inputs to the assessment are uncertain. These include doubts about the
historical catches, the absences of size composition for many fisheries, the amount of mixing with the west stock, and the
unknown accuracy of abundance indices available for model specifications. These uncertainties make it easier to interpret
trends in relative abundance rather than absolute levels of the stock.

BFTE-4 Outlook

Projections were made assuming that future recruitment would vary around recent levels. Since the Committee was
unable to identify adequate assumptions about the relationship between stock size and recruitment, projected recruitments
were obtained by sampling from the bootstrap estimates of recruitment from the period 1980 to 1997. It should be noted
that incomplete catch data from the period prior to 1950 might indicate that there have been periods in the past with very
different levels of recruitment from that at present. Therefore, one should be cautious when making long term projections,
especially if spawning stock biomass falls below historically observed levels. For these reasons the Committee focused the
projections on the short term trends in abundance and mortality rate in relation to the Commissions recommendation for
catch reduction. 

Catch projections (BFT-Figure 9) were made for the east Atlantic using approximately 43,000 MT (the 1994-1997
average), 33,000 MT (75% of the 1994-1997 average) and 25000 MT (as recommended in 1996). The projections indicate
that the current catch level is not sustainable, and a reduction to 75% of the 1994 level is not sufficient to halt a continuing
decline in spawning stock biomass. A catch of 25000 mt halts the decline in spawning stock biomass in the medium term,
but spawning stock biomass is not expected to return to historic levels. If spawning stock biomass falls below the 1997 level,
the validity of the projections might be questioned since they used high recent estimates of recruitment which might no
longer be appropriate. If future recruitment were to be reduced and fishing mortality were to remain at current levels then
declines in spawning stock biomass would be expected.

When making decisions on these projections, the Commission should be aware that assessments (including those
reported here) are inherently uncertain. Many sources of uncertainty are considered in the Detailed Report.

The Committee continues to be concerned about the intensity of fishing pressure on small fish. This contributes
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substantially to growth over-fishing, and it seriously reduces the long term potential yield from the resource. Additionally,
recent abrupt increase of catches of large fish is of grave concern. 

BFTE-5. Effect of current regulations 

A regulatory recommendation stating that Contracting parties should limit the fishing mortality to recent levels came
into force in 1975 for one year and was extended indefinitely in 1982 for the East Atlantic. Fishing mortality rates have
exceeded that of 1974 levels in most years (BFT-Figure 8).

The Commission recommended in 1994 that bluefin tuna catches in the East Atlantic Ocean and Mediterranean Sea
should be reduced from the 1993 or 1994 levels (whichever is higher) by 25% starting in 1996 and until 1998. While this
regulation can not be evaluated finally until the 1998 catches have been reported, overall, the 1996 and 1997 catches are
8.4 % and 2.9 % higher, respectively, than 1994 levels (which were 27.3 % higher than 1993 levels). Further, taking into
account the exceptional level of catches taken by French fisheries in 1994 (about 12,000 MT), supplemental quotas were
applied to France for 1996-1998. French catches in 1996 and 1997 have been about 50 % higher than these quotas (though
the 1997 catch is 30% lower than the 1994 levels). An indirect positive effect of the catch reductions regulation has been
to inspire countries to critically review their catch statistics from the early 1990s to the present (SCRS/98/8), and to
implement improved statistical reporting systems. In 1997, NEI classified catches were much reduced, due to country-
specific reviews of historical catches and statistical systems. 

 In 1975, a minimum size of 6.4 kg with a 15 % tolerance, in number of fish, was recommended for the entire Atlantic
(including the Mediterranean). The 6.4 kg size regulation has been poorly enforced for the East Atlantic and Mediterranean
fisheries (44 % and 30 % average for 1985 to 1995). In the East Atlantic, even though the percentage is variable (between
16 and 75 %), recent percentages in 1995 to 1997 have been 40 to 60%. Overall, in the Mediterranean, the percentage has
undergone strong variations (between 13 and 60%), though 1996 and 1997 have been within the tolerance level, indicating
a positive effect of recent regulations (area closures), though individual countries are still over the tolerance. In 1997, there
was a complete prohibition of retaining bluefin < 1.8 kg. It is known that there are catches of age 0 fish, but they are clearly
under-reported. 

There is a regulation which entered into force on 1 June 1994 which prohibits large pelagic longliners of more than 24
m in length from fishing in the Mediterranean during the months of June and July. The objective of this regulation is to limit
fishing mortality. The SCRS noted that there have been many reported activities by many longliners flying flags of
convenience or without any country identification fished in Mediterranean waters in 1995, 1996 and 1997 during the closure
period (the number of these boats may have declined in 1997 according to the report of Joint Meeting of GFCM/ICCAT,
1998). 

There is a prohibition of purse seine fishing in the Mediterranean in August, and the use of airplanes or helicopters in
June (entered into force on 4 August 1997). Most purse-seine fleets have observed this measure in 1997 and 1998. However,
if the goal of this regulation is to protect under-sized juveniles, the regulation period may not be appropriate for certain
fisheries (e.g., Croatia, EC-France). The dates chosen for this measure adopted in 1996 were not based on solid scientific
information, but the SCRS has no scientific basis to propose alternate closure dates. A slight change in the dates would
probably not affect the effectiveness of the closure. 

BFTE-6.  Management recommendations

The Committee expressed concern about the status of east Atlantic bluefin tuna resources in the light of assessment
results and the historically high catches made in 1996-1997 (in excess of 40,000 MT). 

The projections indicate that future catch levels of 33,000 MT, or more, are not sustainable (BFT- Figure 9). Catches
of 25,000 MT or less would halt the decline of biomass. It should be noted that even these results may be optimistic since
they assume that future recruitment continues at the average level observed since 1981.

When making decisions based on these projections, the Commission should be aware that there are many sources of
uncertainty (which are discussed in Detailed Report). 

Given the large increase in catches since, combined with the results of the present analyses, the Committee considers
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that a 35% reduction in catches from the 1993 to 1994 levels (i.e., to about 25,000 MT) would be necessary to prevent
further decline of stock.

The Committee is concerned about the high catch of small individuals and recommended that every effort be made so
that the current measures on the size limit of 6.4 kg be adhered to. The Committee reiterated that effective measures be taken
to avoid catches of age 0 fish (<1.8 kg), and not allow any tolerance with respect to the percentage (in number) of age 0 fish
in the landings.

It should also be noted that the condition of the east Atlantic stock and fishery could adversely affect recovery in the
west Atlantic because of mixing between two stocks.
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ATLANTIC BLUEFIN TUNA SUMMARY

West Atlantic East Atlantic

Current (1997) Catch  2,211MT (discards included) 41,255 MT

Current (1997) Sustainable Yield about 2000 -2500 MT1 about 25,000 MT 

Maximum Sustainable Yield (MSY)
 
2,800-7,700 MT1  not estimated

Relative Spawning Stock Biomass (SSB1997/SSB1975)2 = 0-14-0.17 (SSB1997/SSB1970 ) = 0.19

Relative Number  (N1998/N1975)2 = 0.17-0.20 (ages
8+)

N1997/N1970 = 0.65 (ages 8+)

Management Measures in Effect --No landing of fish <6.4 kg, 
with a 15% tolerance.
--Fishing mortality not to
 exceed circa 1975 level. 
--Limit catches <115 cm (30 kg)
to no more than 8% by weight.
--Total catch limit of 1,995 MT 
in 1994; 2,200 MT in 1995, 
2,202 MT in 1996; and 2,354  in
1997 & 1998.
   

--No landing of fish <6.4 kg,  with
a 15% tolerance in #.
--Fishing mortality not to   exceed
circa 1975 level.
--No longlining in Med. in   June-
July by vessels>24 m.
–No purse seining in August in
Med. 
–No use of spotter helicopter or
plane in Med., in June. 
--A progressive 25% reduction
over 3 years starting in 1996 on
1993 or 1994 catches.
--No landing, retaining aboard or
selling of fish <1.8 kg,   

1 For the most recent age-specific selectivity pattern in the fishery , assuming either a 2-line or a Beverton-Holt stock-recruitment relationship.

2  For VPA results fitting a stock-recruitment relationship for the period 1976-1990 and 1970-1994, respectively.
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BUM – BLUE MARLIN

BUM-1. BIOLOGY

Blue marlin are found throughout tropical and temperate waters of the Atlantic Ocean and adjacent seas, and range from
Canada to Argentina on the western side, and from the Azores to South Africa on the eastern side (BUM-Figure 1). Blue
marlin are large apex predators with an average weight of about 100-175 kgs. Blue marlin have an extensive geographical
range, often have migratory patterns that include trans-Atlantic as well as trans-Equatorial movements, and are generally
considered to be a rare and solitary species relative to the schooling scombrids. Blue marlin are considered sexually mature
by ages 2-4, spawn in tropical and subtropical waters in the summer and fall, and are found in the colder temperate waters
during the summer. Young blue marlin are one of the fastest, if not the fastest growing of all teleosts, reaching from 30-45
kgs by age 1. Females grow faster and reach a much larger maximum size than males.

Blue marlin feed on a wide variety of fish and squid, but show a dietary preference for scombrids. They are found
predominately in the open ocean near the upper reaches of the water column and are typically caught most frequently as
a by-catch by the offshore longline fisheries which target tropical or temperate tunas using shallow deployment of gear.
However, significant by-catch landings are also made by offshore longline fisheries which target swordfish, particularly
in the west Atlantic Ocean.

The stock hypotheses for assessment purposes has historically been a north Atlantic and south Atlantic stock (divided
at 5°N), and a total Atlantic stock. However, the 1995 SCRS recognized the increased importance of the total Atlantic
hypothesis for blue marlin. More recently (1996), the Committee reviewed and discussed new data on genetic mitochondria
DNA analysis, as well as tag release-recapture data, and concluded that these data were most consistent with a total Atlantic
hypothesis. Additionally, the Committee concluded that the north/south separation is arbitrary for this tropical species (as
with white marlin). Nevertheless, the Committee still recommends that, if possible, it would be prudent to also assess the
status of the stock under a separate north and south Atlantic hypothesis.1

BUM-2. DESCRIPTION OF FISHERIES

The fisheries for Atlantic blue marlin are characterized by many different participants. The major landings of blue marlin
are incidental to the large offshore longline fisheries which target tuna and swordfish, including Brazil, Cuba, Japan, Korea,
Chinese Taipei, and others. Other major fisheries are the directed recreational fisheries of the United States, Venezuela,
Bahamas, Brazil, and many other countries and entities in the Caribbean Sea and off the west coast of Africa. Other directed
fisheries include artisanal fisheries in the Caribbean Sea and off west Africa. Development and geographical expansion of
other longline fisheries which take blue marlin in the western Atlantic, Caribbean Sea, and east and south Atlantic by
various countries have been reported (mainly Spain and the U.S. for eastern and western Atlantic, respectively). Purse seine
fisheries also have an incidental catch of blue marlin.

Landings for the total Atlantic first developed in the early 1960's, reached a peak of over 9,000 MT in 1963, declined
to the range of about 2,000 - 3,000 MT during the period 1967-1977, and have fluctuated with an increasing trend over the
period 1978-1996. Unfortunately, landings data are incomplete for 1997 because 34 percent of fisheries-areas that reported
landings in 1996 failed to report their 1997 landings. (BUM-Table 1 and Figure 2). However, prior to 1997, landings for
the north Atlantic generally show trends similar to those for the total Atlantic. The general trend in catches have followed
the intensity of the offshore longline fisheries.
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BUM-3. STATE OF STOCKS

No new stock assessment for Atlantic blue marlin was submitted to the 1998 SCRS. The most recent assessment for blue
marlin was conducted during the Third ICCAT Billfish Workshop held in Miami, Florida, during July, 1996. This
assessment included data through 1995. The general results from this analysis using a non-equilibrium production model
indicated that biomass had been below BMSY for about three decades for both the total and north Atlantic hypotheses (BUM--
Figures 3 and 4). The Committee considered these stocks to be over-exploited. The assessment results for the south Atlantic
were judged to be unreliable and results are not presented for this hypothesis. Because the South Atlantic information
influences the total Atlantic stock analysis, a somewhat different perspective could result if only the North Atlantic catch
rate patterns were applied under this hypothesis. However, it should be noted that the Committee indicated that the total
Atlantic assessment results were the most appropriate for this species. Bias-corrected point estimates of maximum
sustainable yield derived from production model analyses for the 1996 total Atlantic and north Atlantic were about 4,461
and 1,963 MT, respectively. Landings for the total and north Atlantic in 1996, the most recent year landings were fully
reported, were estimated at 4,437 and 1,855 MT, respectively. Biomass for the total and north Atlantic in 1996 was
estimated to be about 24 and 61%, respectively, of the biomass needed to produce MSY; i.e., B1996/BMSY. Similar statistics
for 1997 could not be developed because of incomplete reporting. Concerns over the present assessment have been raised
by some members of the Committee. Therefore, the Committee recommends that additional detailed analyses of the
available data be conducted and that alternative assessment methodologies, which make use of all available information
(particularly size frequency and environmental data) be explored for application to marlins. 

BUM-4. OUTLOOK

Because the landing reports for 1997 are incomplete, the data for 1996 represent the most recent estimates of total
landings. For the total Atlantic hypothesis, reported landings from 1996 (4,437 MT) were much larger than the estimated
equilibrium replacement yield of about 1,920 MT. The 1996 landings for blue marlin were the second highest in the last
quarter century. Landings greater than the replacement yield are expected to result in further decline in stock status. The
reported landings for 1996 (1,855 MT) from the north Atlantic were also higher than the estimated equilibrium replacement
yield for 1996 of about 1,694 MT. Again, landings greater than the replacement yield are expected to result in further
decline in stock status. Although the 1995 SCRS previously recognized the increase in stock biomass from north Atlantic
production model results (presented at the 1992 SCRS) as a sign of recovery, the slight upturn in the biomass trajectory of
the current north Atlantic assessment was not characterized as a recovery by the Committee. It should be reiterated that the
Committee recognized that the biology of Atlantic blue marlin was most consistent with the total Atlantic hypothesis.
Although the outlook for the north Atlantic hypothesis is more optimistic relative to the total Atlantic assessment results,
the Committee has concerns about the status of blue marlin stocks for both stock hypotheses when considered separately.
In addition, even though assessment results for the south Atlantic are considered unreliable, similar concerns about the
resource status for this hypothesis also exist. Nevertheless, the Committee continues to regard the persistent high level of
fishing mortality, which has depressed stock biomass to levels below that which could produce MSY in stock hypotheses
examined here, as inconsistent with the management objective of MSY, as well as inconsistent with precautionary
principles outlined in the United Nations Agreement on Straddling Stocks and Highly Migratory Fish Stocks. 

BUM-5. EFFECT OF CURRENT REGULATIONS

 The only ICCAT regulations in effect for blue marlin are from the 1997 Commission resolution to reduce marlin
landings by at least 25% from 1996 levels. This reduction was to be initiated in 1998 and fully implemented by the end of
1999. 

Two ICCAT Contracting Parties (the U.S. and Venezuela) and two non-contracting parties (Mexico and St. Lucia) had
previously established domestic regulations for commercial and recreational fisheries involving blue marlin to reduce
mortality. The U.S. made changes to its existing regulations for the recreational fishery for billfishes (blue marlin, white
marlin, and sailfish) in 1998 by increasing minimum size for each species to conform with the ICCAT resolution to reduce
marlin landings by at least 25% from 1996 levels. Mandatory billfish tournament registration was also implemented by the
U.S. in 1998 to improve monitoring of this fishery. In addition, many other countries participating in the recreational
fisheries for Atlantic blue marlin have had volunteer release or tag and release policies which also have the effect of
reducing mortality.
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BUM-6. MANAGEMENT RECOMMENDATIONS

The 1996 stock assessments for Atlantic blue marlin indicate that this species is over-exploited and warrants
consideration for development of methods to reduce fishing mortality rates. The Committee believes that one approach to
reducing mortality would be to release or tag and release those blue marlin that are caught by longline vessels which appear
to be alive when brought alongside the boat. Such an approach would first have to be implemented on an experimental and
selective basis while additional research is conducted to determine the rate of survival of billfish caught and released off
longline vessels. The projections of population response to releasing live longline marlin bycatch, submitted to the 1997
SCRS, suggested that this would be an effective approach to reducing mortality to reach the management objective (MSY).
This approach could be considered consistent with the precautionary approach outlined in the United Nations Agreement
on Straddling Stocks as current best estimates indicate that, if perfectly implemented, this measure would reduce fishing
mortality rates below Fmsy for this species.

The Committee acknowledges that progress has been made on many aspects of past resolutions on billfish, approved
at the 1995 and 1997 Commission meeting, including convening the Third Billfish Workshop, revising the billfish
databases, updating billfish assessments, and changing the financial structure of the Billfish Program by providing
Commission funding for the first time, starting in 1998. The Committee feels that the earliest updating of marlin assessments
that could allow examination of the effects of the 1997 Commission Resolution for reducing blue marlin landings by 25%
from 1996 levels (to be fully implemented by the end of 1999), would be when the 1999 data are available in 2000.

ATLANTIC BLUE MARLIN SUMMARY
       (Bias corrected point estimates)

 Total Atlantic  North Atlantic South Atlantic
Maximum Sustainable Yield, (MSY): 
Approximate 80% CI

   4,461 MT
4,096-4,787 MT

   1,963 MT
1,742-2,133MT

     –
     –

Current (1997) Yield (observed)
  
 Incomplete

 
 Incomplete      –

1996 Replacement Yield
  
 1,920 MT

    
 1,694 MT

     
     –

Relative Biomass (B1996/BMSY)
   
 0.236   0.608

     
     --

Relative Fishing Mortality:
   F1995/FMSY (approx. 80% CI)

   2.87 
(1.45-3.41)

   1.21
 (0.96-1.56) 

     --

Management Measures in Effect    None     None     None
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WHM - WHITE MARLIN

WHM-1. BIOLOGY

White marlin are found throughout tropical and temperate waters of the Atlantic Ocean and adjacent seas. Their range
is almost identical to that of blue marlin (WHM-Figure 1), although they seem to be less abundant in the east Atlantic.
Their average size is about 20-30 kg. White marlin occur only in the Atlantic Ocean, which is not the case for blue marlin
and sailfish. Although white marlin are generally considered to be a rare and solitary species relative to the schooling
scombrids, they are known to occur in small groups consisting of several individuals. They spawn in tropical and subtropical
waters in mid- to late spring, and are found in the colder temperate waters during the summer. Very little is known about
the age and growth of white marlin, although they are considered to be very fast growing, as are all the istiophoridae.
Female white marlin grow faster and reach a larger maximum size than males. 

White marlin are generally considered piscivorus, but also have been know to consume squid. They are found
predominately in the open ocean near the upper reaches of the water column and are typically caught most frequently as
a by-catch by the offshore longline fisheries which target tropical or temperate tunas using shallow deployment of gear.
However, significant by-catch landings are also made by offshore longline fisheries which target swordfish, particularly
in the west Atlantic Ocean.

As with blue marlin, the SCRS stock hypotheses for white marlin assessments historically has been a north and south
Atlantic stock (divided at 5°N), as well as a total Atlantic stock. However, the SCRS initially recognized the increased
importance of the total Atlantic hypothesis for white marlin in 1995. More recently (1996), the Committee reviewed and
discussed new data on genetic mitochondria DNA analysis, as well as tag release-recapture data, and concluded that these
data were most consistent with a total Atlantic hypothesis. In addition, the Committee concluded that the north/south
separation is arbitrary for this tropical species (as with blue marlin). The Committee did recommend that, if possible, it
would be prudent to also assess the status of the stock under a separate north and south Atlantic hypothesis.2 

WHM-2. DESCRIPTION OF FISHERIES

See section on "Description of Fisheries" in Blue Marlin Executive Summary report.

Landings for the total Atlantic first developed in the early 1960's, reached a peak of almost 5,000 MT in 1965, declined
to about 1,000 MT per year during the period 1977-1982, and have fluctuated between about 940 and 1,700 MT through
1996 (WHM-Table 1 and Figure 2). Unfortunately, landings data are incomplete for 1997 because 12 percent of
country/area strata that reported landings in 1996 failed to report their 1997 landings. This includes the country with the
second largest landings in 1996, which represents about 29% of the 1996 white marlin landings for the total Atlantic.
Landings for the north Atlantic generally show a trend similar to that of the total Atlantic. The general trend in catches have
followed the intensity of the offshore longline fisheries.

WHM-3. STATE OF STOCKS

No new stock assessment was submitted to the 1998 SCRS for Atlantic white marlin. The most current assessment for
white marlin was conducted during the Third ICCAT Billfish Workshop held in Miami, Florida, during July, 1996. This
assessment included data through 1995, which represented revisions and updating from the previous assessment presented
at the 1992 SCRS. The general results from these analyses using a non-equilibrium production model indicated that biomass
had been below BMSY for three decades for the total Atlantic hypothesis (WHM-Figure 3) and two decades under a north
Atlantic hypothesis (WHM-Figure 4). The Committee considered these stocks to be severely over-exploited. The
assessment results for the south Atlantic were judged to be unreliable and results are not presented for this stock hypothesis.
Previous statements in the Blue Marlin Executive Summary Report concerning the influence of the South Atlantic data base
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SAI -- SAILFISH/SPEARFISH

SAI-1. BIOLOGY

Since longline catches of sailfish and spearfish have been reported together in ICCAT landing statistics (except for Japan
since 1994), these species will be summarized together for the purposes of this report. Sailfish and spearfish have a circum-
tropical distribution (SAI-Figure 1). Although sailfish have high concentrations in coastal waters (more than any other
istiophorid), they are still found in oceanic waters. Spearfish are most abundant in offshore waters. Tag returns for
sailfish/spearfish have not demonstrated trans-Atlantic or trans-Equatorial movements. Although sailfish and spearfish are
generally considered to be rare and solitary species relative to the schooling scombrids, sailfish are the most common
Atlantic istiophorid and are known to occur along tropical coastal waters in small groups consisting of at least a dozen
individuals. Spearfish are generally the rarest Atlantic istiophorid, even in the offshore catches. The stock hypotheses for
sailfish/spearfish assessment purposes are a western Atlantic and eastern Atlantic stock (divided at 30o W).

Sailfish and spearfish are generally considered piscivorous, but also have been known to consume squid. They are found
predominately in the upper reaches of the water column and are typically caught together most frequently as a bycatch of
the offshore longline fisheries. However, in coastal waters, artisanal fisheries using many types of shallow water gear target
sailfish. 

Sailfish spawn in tropical and subtropical waters in the spring through summer. Due to their relative rare abundance in
offshore waters, virtually nothing is known about spearfish reproduction. Both sailfish and spearfish are considered to be
very fast growing, although sailfish and spearfish are probably the slowest growing Atlantic istiophorids. Female sailfish
grow faster and reach a larger maximum size than males.

SAI-2. DESCRIPTION OF FISHERIES

The fisheries in the west and east Atlantic for sailfish/spearfish are both characterized by participants from many
different countries. For example, the recent major catches of sailfish in both the western and eastern Atlantic result from
the artisanal fisheries. In the west Atlantic, the primary artisanal fisheries are from many countries in the Caribbean sea,
whereas in the east Atlantic major artisanal fisheries are off west Africa (primarily Ghana, Senegal, Cote d'Ivoire, and
others).  Directed recreational fisheries for sailfish occur in the west Atlantic from the United States, Venezuela, Bahamas,
Brazil, Dominican Republic, Mexico, and other countries in the Caribbean Sea. Directed recreational fisheries for sailfish
in the east Atlantic also exist off west Africa in Senegal.  Prior to the 1970's, the major sailfish/spearfish landings were a
result of the bycatch from the offshore longline fisheries. The offshore longline fisheries in the west and east Atlantic
include those from Brazil, Japan, Korea, Cuba, and  Chinese Taipei. Development and geographical expansion of other
longline fisheries in the west (by the U.S.) and east (by Spain) also include a bycatch of sailfish/spearfish. Mediterranean
spearfish are usually a by-catch from longline and driftnet fisheries from a number of Mediterranean countries.  Some
occasional catches of spearfish are also made by a direct harpoon fishery.

Landings for the total Atlantic first developed in the early 1960`s, reached a peak of almost 3,000 MT in 1965, declined
to about 1,600 MT by 1973, reach an historical peak of 6,100 MT in 1976, then fluctuated between 2,000 to 4,000 MT
through 1996. Unfortunately, landings data are incomplete for 1997 because 15 percent of country/areas strata that reported
landings in 1996 failed to report their 1997 landings (SAI-Table 1 and Figure 2). Landings for the east Atlantic generally
paralleled the total Atlantic increasing trend, whereas the landings in the west were steady over the last decade. It should
be noted that a significant segment of the landings between 1965 and 1983 were listed as unclassified regions. During the
Third ICCAT Billfish Workshop data preparatory meeting (Miami, FL, July 1996) these data were partitioned into either
the west or east Atlantic. However, the Committee continues to recognize that some uncertainties of the landings data,
particularly in the east Atlantic, still persist. The overall trend in Atlantic landings are very much governed by the large
landings from artisanal fisheries off of west Africa. 
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SAI-3. STATE OF STOCKS

No new stock assessment was submitted to the 1998 SCRS for Atlantic sailfish/spearfish. The most current assessment
for west Atlantic sailfish/spearfish was submitted to the SCRS in 1993 and these analyses included data through 1991. The
general results from these exploratory analyses using a non-equilibrium production model indicated that biomass trends had
declined to fully exploited or over exploited levels, particularly near the end of the time series (SAI-Figures 3 and 4).
Maximum sustainable yield was estimated from production model analyses for the west Atlantic to be about 700 MT,
whereas landings for 1996, the most recent year landings were fully reported, were about 886 MT. Biomass in 1992 was
estimated to be 62% of the biomass needed to produce MSY. Statements about the current yield are inappropriate due to
incomplete landings reported for 1997.

The most current assessment for east Atlantic sailfish/spearfish was submitted during the 1997 SCRS and this analysis,
using a non-equilibrium production model, included data through 1995. The Working Group decided to exclude the
Japanese longline CPUE from the current analysis because of the mixing of spearfish in the sailfish catch for the early part
of the time series and changes in gear, deployment locations, target species, and reduced reports of sailfish landings in the
most recent part of this time series. The general results from these exploratory analyses, using the artisanal fisheries as the
primary index of abundance, indicated that biomass trend had declined to fully exploited levels near the end of the time
series (SAI-Figures 5 and 6). Maximum sustainable yield was estimated from the production model analyses for the east
Atlantic to be about 1,390 MT, whereas landings for 1996 are about 1,332 MT. Biomass in 1996 was estimated to be  88%
of the biomass needed to produce MSY. Similar statistics for 1997 cannot be developed because of incomplete landings
for 1997.

SAI-4. OUTLOOK

The Committee remains concerned about the downward trend in the indices of abundance and the biomass trajectories
for western Atlantic sailfish, which indicate the stock has declined to fully exploited or over-exploited levels. The reported
landings for west Atlantic sailfish since 1992 were considerably higher than the replacement yield (about 600 MT) and
therefore the stock biomass are expected to have continued to decline. However, landings for 1997 were incomplete and
therefore statements on current stock status are inappropriate, particularly since the most recent western Atlantic assessment
was conducted in 1992.
 

The Committee is encouraged by the increase in information on eastern Atlantic sailfish (particularly standardized
artisanal indices of abundance) but also recognizes continued improvement is still necessary. The Committee feels that the
most recent assessment results (1995), which indicate the stock is likely fully exploited (more optimistic than for the west
Atlantic), reflect the improvements to this data base.  The Committee was also unanimous in its conclusion that the west
African artisanal indices of abundance best describe populations trends for this stock hypothesis. The reported landings for
east Atlantic sailfish in 1996 (1906 MT) are higher than the replacement yield (about 1,473 MT) and therefore the stock
biomass are expected to decline further.

SAI-5. EFFECT OF CURRENT REGULATIONS

No ICCAT regulations are currently in effect for Atlantic sailfish/spearfish. 

See section in the Blue Marlin Executive Summary Report.

SAI-6. MANAGEMENT RECOMMENDATIONS

The most recent stock assessments for eastern Atlantic (1995) and particularly western Atlantic sailfish (1992) indicate
that this species is at least fully exploited or possibly over-exploited and warrants consideration for development of methods
to reduce fishing mortality rates. The need for a stock assessment meeting, previously referenced for blue and white marlin,
also applies to sailfish as well. See Blue Marlin Executive Summary Report.
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ATLANTIC SAILFISH SUMMARY

West Atlantic1 East Atlantic

Maximum Sustainable Yield (MSY)  ~ 700 MT 1,390 MT

Current (1997) Yield Incomplete Incomplete 

Current (1992/95) Replacement Yield  ~ 600 MT 1,473 MT 

Relative Biomass (B1992/95/BMSY)  ~ 0.62  0.87 

Relative Fishing Mortality:
          F1991/95/FMSY  ~ 1.4

 
 1.3

Management Measures in Effect  None  None

            1 Model D4
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SWO-ATL – A T L A N T I C   S W O R D F I S H

No new Atlantic stock assessment was conducted in 1997 or 1998. This report updates the description of fisheries,
current regulations, and comments on the 1996 and 1997 CPUE in the state of the stocks section. Other sections, and the
conclusions of the Committee, remain unchanged from the 1996 report. During the Bermuda Inter-sessional (SCRS/98/18)
and subsequent Species Group Meeting (SCRS/98/det rep), the methods for conducting the 1999 sex-specific analyses for
the north stock were established. The methods for assessing the south stock will be established during an April 1999 Inter-
sessional.

SWO-ATL-1. Biology

Swordfish are distributed widely in the Atlantic Ocean and Mediterranean Sea, and range from Canada to Argentina
on the western side, and from Norway to South Africa on the eastern side (SWO-Figure 1). The management units for
assessment purposes are a separate Mediterranean group, and North and South Atlantic groups separated at 5oN. There is
uncertainty as to whether the management units used correspond to the biological stock units.

Swordfish feed on a wide variety of prey including groundfish, pelagics, deep-water fish and invertebrates. They are
believed to feed throughout the water column, following the diel migration of the deep-scattering layer by maintaining their
position within a preferred level of illumination (isolume). They are typically caught on pelagic longlines at night when they
feed in surface waters.

Swordfish spawn in the warm tropical and subtropical waters throughout the year. They are found in the colder northern
waters during summer months. Young swordfish grow very rapidly, reaching about 140 cm LJFL (lower jaw-fork length)
by age 3, but grow slowly thereafter. Females grow faster than males and reach a larger maximum size. Swordfish are
difficult to age, but the females are considered mature by age 5.

SWO-ATL-2. Description of fisheries

Directed longline fisheries in Spain, the United States and Canada have operated since the late 1950s or early 1960s,
and harpoon fisheries have existed since the late 1800s. The Japanese tuna longline fishery started in 1956 and has operated
throughout the Atlantic since then, with substantial catches of swordfish that are produced as a by-catch in their tuna
fisheries. There are other directed swordfish fisheries (i.e., Brazil, Portugal, Venezuela, Morocco and Uruguay) and by-catch
or opportunistic fisheries which take swordfish (i.e. Chinese Taipei, Korea, France and Brazil). The SCRS scientists believe
that ICCAT Task I landings data provide minimum estimates because of unreported landings from vessels flying flags of
convenience and from other sources including member and non-member nations.

 The total Atlantic reported catch of swordfish (north and south, including discards) reached an historical high of 37,975
MT in 1995, 11% higher than the previous peak catch of 34,176 MT in 1989 (SWO-Table 1 and SWO-Figure 2). The
1997 reported catch was 30,526 MT. As a few of countries have not yet reported their catches, this value should be
considered provisional and subject to revision.

From 1989 to 1996, the North Atlantic reported catch has averaged about 16,000 MT (SWO-Table 1 and SWO-Figure
2), although the 1997 landings were reduced to 12,510 MT in response to ICCAT regulatory recommendations. In 1997,
Spain and the U.S. have decreased their peak north Atlantic landings, by 54% since 1987 and by 53% since 1989,
respectively, in response to ICCAT recommendations. If the U.S. discards are counted, the total U.S. landings and discards
have declined by 46% from the peak catch level of 1989. Reduced landings have also been attributed to shifts in fleet
distributions, including movement of some vessels out of the Atlantic. In addition, some fleets, including the United States,
Spain and Canada, have changed operating procedures to opportunistically target tuna and/or sharks, taking advantage of
market conditions and higher relative catch rates. 

The South Atlantic reported catch was relatively low (generally less than 5,000 MT) until the early 1980s. Since then,
landings have increased continuously through the 1980s and 1990s to a peak of 21,423 MT in 1995, followed by a 18%
reduction to 17,544 MT in 1997, levels that match peak north Atlantic harvests. Since 1988, reported landings have
exceeded 12,000 MT. The historic peak in reported landings for 1995 was 24% higher than reported landings in 1990
(17,215 MT). The increase in landings was in part the result of progressive shifts of fishing effort to the south Atlantic,
primarily from the north Atlantic, as well as other waters. 
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SWO-ATL-3. State of stocks 

In 1997, updated north and south Atlantic CPUE data (1996) were examined and show similar trends to those in recent
years. In 1998, most updated north CPUE data (1997) also show similar trends with one important exception--the
recruitment index used in the last assessment shows substantially improved recruitment in 1997. This improvement, should
it prove to be real, could allow for increases in spawning biomass in the future (2001 and thereafter), and a more optimistic
outlook than indicated in Section SWO-ATL-4, if this year-class is not heavily harvested until after it is allowed to grow
to spawning size. Updated 1997 South Atlantic CPUE generally show a downward trend. As no full assessment has been
conducted since 1996, the following text is unchanged from that time.

North: In 1996, the status of the North Atlantic swordfish resource was assessed using both non-equilibrium stock
production models and virtual population analyses (VPA) based on catch (SWO-Table 1) and CPUE data through 1995.
The relationship between catches and standardized fishing effort is shown in SWO-Figure 3. The current base case
assessments indicate that the North Atlantic swordfish resource has continued to decline despite reductions in total reported
landings from peak values in 1987 (SWO-Figure 4). Although some fleets have reduced their catch levels and partial
fishing mortality by a substantial amount, it is apparent that these have not resulted in reductions in the overall fishing
mortality rate because recent landings have exceeded surplus production. The decline in stock size is reflected in declining
CPUE's for several fisheries. An updated estimate of maximum sustainable yield from production model analyses is 13,000
MT (with estimates ranging from 5,300 to 16,500 MT). Since 1982, only in one year (1984) have north Atlantic swordfish
catches been less than 13,000 MT; preliminary estimates of catches in 1995 were about 16,900 MT.

The biomass at the beginning of 1996 was estimated to be 58% (range: 41 to 104%) of the biomass needed to produce
MSY. The 1995 fishing mortality rate was estimated to be 2.05 times the fishing mortality rate at MSY (range: 1.07 to 3.82).
The replacement yield for 1996 was estimated to be about 11,300 MT. Preliminary landings in 1995 and anticipated
landings in 1996 are expected to exceed this level substantially; thus, it is likely that the stock will decline further. 

Overall, the virtual population analyses conducted for North Atlantic swordfish in 1996 were consistent with the non-
equilibrium stock production model results, particularly in terms of the trends in population trajectories. The Base Case VPA
point estimates for age 1 gradually increased in the early 1980s, shifting to a higher level in 1985 to 1989. Subsequently,
recruitment (age 1) shifted to a lower level between 1990 and 1993, before increasing in the last two years (1994 and 1995).
However, estimates of recent recruitment are less precise. The age 2 abundance trend mimics the age 1 trend with the
appropriate one year lag, but the pattern is less pronounced. Ages 3 and 4 estimated abundance trends from the VPA were
variable during the initial years of the time series with a decline in the most recent years (although again these most recent
estimates are less precise). Estimated abundance of older fish (ages 5+) declined to about one third from 1985 to 1995.
While there has been a general decrease in fishing mortality rates for age 1 swordfish since 1988, all other fishing mortality
rates (for ages 2, 3, 4, and 5+) have increased to peak levels, equal to or exceeding levels estimated for 1988. Estimated
fishing mortality rates declined slightly from 1988 to 1991 for ages 2, 3, and 4, but have since continually increased. A
preliminary virtual population analysis of catch from 1985-1995 aged by one set of sex-specific growth models (using an
alternate growth curve from the Base Case), resulted in lower estimates of fishing mortality rates. While the assumption
of sex-specific growth is, in principle, more biologically realistic than the 1:1 sex ratio assumed in the Base Case VPA, the
Committee is uncertain that the 1996 sex-specific results will prove to be robust to factors the Committee has not had time
to adequately investigate (including the effects of growth curve assumptions and sex-ratio estimates). Current fishing
mortality rate estimates from the base case are well above common biological reference points obtained from yield per
recruit analyses. Additionally, the long-term adult biomass per recruit corresponding to the current fishing mortality rate
is very low. Given the fishing mortality pattern from the Base Case VPA in the north, the adult biomass per recruit would
result in a level of about 2 percent of the maximum in equilibrium. This is well below the level which is commonly
considered to result in risks of recruitment over-fishing in other stocks.

South and total: Previous Committees expressed serious concern about the stock status in the south Atlantic and total
Atlantic based on the pattern of high and apparently increasing catches and declining CPUE trends in both the north and
in several south Atlantic CPUE indices. The Committee is less certain if the CPUE series used are the most accurate
indicators of resource abundance in the south due to factors that have not yet been investigated. However, for the first time,
a quantitative assessment for the south Atlantic swordfish stock assumption was conducted, yielding preliminary results
(SWO-Figure 5). These assessment results quantify the reason for concern. Although biomass at the beginning of 1996
was estimated to be 99% (range: 82 to 118%) of the biomass needed to produce MSY, the 1995 fishing mortality rate was
estimated to be 1.24 times the fishing mortality rate at MSY (range: 0.94 to 1.93 ), and the surplus production (estimated
replacement yield) for 1996 was estimated to be about 14,600 MT (based on preliminary analyses). Reported landings in
1995 (about 20,600 MT) and 1996 (about 18,000 MT) have exceeded this level; thus, it is likely that the stock will decline
further. If a total Atlantic stock was assumed, it is unlikely that the view of the status of the stock would be improved from
that of the north or south Atlantic status. The Committee expressed concern about the uncertainty of the stock structure of
Atlantic swordfish and the possibility that the assumed north Atlantic stock does not include the entire catch from the
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biological stock. When boundaries are uncertain, in this case because of limited or imprecise data, it is important to
implement appropriate measures which encompass several possible stock assumptions.

SWO-ATL-4. Outlook 

Projections of north Atlantic swordfish based upon VPA's and age-structured and age-lumped non-equilibrium
production models were conducted in order to evaluate the effects of possible management scenarios. These indicate that
large reductions in yield and fishing mortality rate would be required to rebuild the stock in the short and medium term.
Projections also indicate that the 1995 catch (estimated at approximately 17,000 MT) and anticipated 1996 catch levels are
not sustainable and there is a 90% probability of radical reduction by the year 2000 (assuming it is possible to exert a high
enough fishing mortality rate to maintain a constant catch at current levels as the stock declines). Even if future catches were
maintained at the MSY level, the stock would be expected to exhibit further decline, since the stock is below that which
would sustain MSY. Fishing at quota levels agreed to at the 1995 Commission meeting is projected to result in further stock
declines since these levels are considerably above projected replacement yield levels. If catches in 1996 have been about
17,000 MT, the replacement yield for 1997 is likely to be about 8,000-12,000 MT. 

The Committee noted that total swordfish biomass corresponding to MSY levels in the North Atlantic may not be
achieved in 5 or 10 years without substantial reductions in catch from current levels. Further, unless recruitment increases
substantially, a constant quota for a declining stock implies ever-increasing levels of fishing mortality and, therefore, over-
exploitation. A large increase in recruitment is unlikely if the spawning stock size continues to decline and is unlikely on
a sustained basis from any level of spawning biomass. The Committee noted that target fishing mortality rates are less risky
than constant catches for rebuilding over-fished stocks. The target F's are usually translated into corresponding quotas which
require adjustment after each assessment, depending on the status of the stock. 

Results of the 1996 preliminary analyses of the South Atlantic indicate that current levels of harvest are not sustainable.
These analyses indicated that replacement yield was estimated to be about 14,600 MT for 1996. Estimated catches for 1996
have exceeded this level and biomass is expected to decline further.

SWO-ATL-5. Current regulations

 Tables 2 and 3 of the Detailed Report contain details on reported catch levels by fleet in relation to current regulations.

North catch limits. In the north Atlantic there were 1997 specific quotas for Bermuda (28.0 MT), Canada (1,130.0 MT),
Japan (706.3 MT), Portugal (847.5 MT), Spain (4,661.3 MT), and USA (3,277.0 MT). The total allowable catch in the north
Atlantic in 1997 was 11,300 MT. Reported landings exceeded this by 11% (1,210 MT). Of the six country-specific quotas,
Bermuda (5 MT), Canada (1,089 MT) and the USA (2,988 MT) were within the quota in 1997. The remaining country-
specific quotas were exceeded in 1997: Spain ( 5,137 MT; 10%), Portugal ( 903 MT; 7%), Japan ( 1,437 MT; 103%). It
should be noted that Japan has a five-year carry-over provision in the ICCAT regulatory recommendation. The “other”
category was 42% over the 678 MT catch limit.

South catch limits. In 1995, 1996 and 1997, catches for contracting parties exceeding 250 MT should not have
exceeded 1993 or 1994 levels, whichever was higher. Those with catches less than 250 MT should not have exceeded that
level. Given this open-ended regulation, the potential catches that could have been taken in 1997 for those countries
presently fishing in the South Atlantic would have been 21,015 MT. Reported landings in 1997 were 17,544 MT. In 1997
Brazil (4,100 MT; 133%), Portugal (441 MT; 76%), Spain (8,461 MT; 7%), Uruguay (760 MT; 192%), and USA (396 MT;
58%) exceeded their catch limits. The Committee noted that the USA reported landings of 96 MT for their 1997 fishing year
(1 June 1997 to 31 May 1998; SCRS/98/117).

Minimum size limits. There are two minimum size options which are applied to the entire Atlantic: 125 cm LJFL with
a 15% tolerance or 119 cm LJFL with zero tolerance. Only Canada and the USA have adopted the latter. Canada, Japan,
Spain, USA and Chinese Taipei provide catch-at-size data based on national sampling. Other nations are either partially
or completely substituted from these data. The level of compliance of these countries is affected by the criteria used for these
substitution procedures. In 1996, the percentage of swordfish landed less than 125 cm LJFL was about 22% (by number)
overall for all nations fishing in the Atlantic. Both Canada and the USA have small fish landings (less than 2%) when the
119 cm LJFL criterion is used, however, both nations are well within the 125 cm limit (which includes the 15% tolerance).
Of those nations that supply the size data to ICCAT, only Spain for the North (44.9%) landed large numbers of small
swordfish in 1997 (and in previous years). Increases in these 1997 Spanish percentages could reflect increases in recruitment
(Section SWO-ATL.3). For the south, there are no clear excesses in the catch of small fish from the data available, however,
the information for the south is even more affected by the lack of size distribution data than the north. The Committee
expressed concern about the high catches (landings plus discards) of small swordfish and the lack of and possible
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inaccuracies of size data from many fisheries, and emphasized that gains in yield could accrue if fishing mortality on small
fish could be further reduced. 

In general, previous regulatory recommendations have not been effective in the recovery of
Atlantic swordfish and the effects of more recent regulatory recommendations can not be evaluated
until the 1999 stock assessment session. The Committee emphasized the need for effective
management measures throughout the Atlantic, to ensure recovery of Atlantic swordfish and to
account for the uncertainty associated with the swordfish stock structure assumptions. The
unreported catches, for example non-member countries and flags of convenience fleets, are of
considerable concern to the Committee, as these may undermine the assessments and attempts at
effective regulations for conservation. 

SWO-ATL-6. Management recommendations 

North: The Committee recommends that the Commission, if it desires to rebuild the North
Atlantic swordfish stock, must immediately reduce both fishing mortality rates and catch
dramatically. The recommendations for regulatory measures adopted in 1990 and 1994 were
introduced to reduce both catch and effort, but these reductions, although different among countries
involved, have not arrested the decline in the stock. It is important to recognize that the failure to
achieve sufficient overall reductions in fishing mortality since 1991 has resulted in the need for
more severe reductions now and in the future to achieve recovery. The current catch levels are not
sustainable. However, the state of the north Atlantic stock is not in such a depressed state that
recovery cannot be realized in a reasonable time period. Immediate and appropriate actions can
improve the status, given that estimated stock sizes are below biomass at MSY and given the
resilient nature of swordfish. In order to arrest the declining trend, the analyses generally suggest
that catches should not exceed about 10,000 MT. A preliminary sex-specific VPA indicated that
a catch of about 12,000 MT might allow an increase to MSY levels; however the Committee
reiterated the preliminary nature of this analysis. In order to allow for increase in stock biomass,
the level of harvest needs to be immediately reduced below the level of replacement yield. 

South: The SCRS is seriously concerned about the stock status in the south Atlantic based on the
results of the preliminary south Atlantic production model and on the pattern of high catches and
declining CPUE trends in some fisheries. The 1995 and 1996 catches in the south are the two
highest on record, and at the level of peak catches previously observed in the north. The results of
the preliminary analysis indicate that current levels of harvest are not sustainable. If the
Commission intends to keep the stock in a healthy condition, it should not delay actions and harvest
levels must be reduced, otherwise even more restrictive measures will be needed in the future.
Provided that the preliminary results are correct, in order to allow for increase in stock biomass,
the level of harvest needs to be immediately reduced below the level of estimated replacement
yield.

Total: If a total Atlantic stock was assumed, it is unlikely that the view of the status of the stock
would be improved from that of the north or south Atlantic status. Current catches are not
sustainable and substantial reductions in harvest are required.
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ATLANTIC SWORDFISH SUMMARY

North Atlantic South Atlantic

Maximum Sustainable Yield1

Current (1997) Yield (preliminary)

Current (1996) Replacement Yield1

Relative Biomass (B1996/BMSY)1

Relative Fishing Mortality:
         F1995/FMSY

1

          F1995/Fmax
2

          F1995/F0.1
2

Management Measures in Effect

13,000 MT (5,300-16,500 MT)3

 12,961 MT

11,360 MT (7,120-16,710 MT)

0.58 (0.41-1.04)

2.05 (1.07-3.82)
2.4
3.5
 
Country- specific quotas;
 125/119 cm LJFL minimum size.

14,200 MT (5,200-16,900 MT)

17,565 MT 

14,620 MT (8,400-17,140 MT)

0.99 (0.82-1.18)

1.24 (0.94-1.93)
not estimated4

not estimated4

Limit catch to 1993 or 1994 levels ;
125/119 cm LJFL minimum size.

   1 Base Case production model results based on catch data 1950-1995 (SWO-Table 1)
   2 Base Case VPA results based on catch data through 1995 (SWO-Table 1)
   3 80% confidence intervals are shown.
   4 Production model results do not provide basis for these estimates.
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SWO-MED  –  MEDITERRANEAN   SWORDFISH

SWO-MED-1. Biology

Swordfish is a cosmopolitan species found in the Atlantic Ocean and the Mediterranean Sea. Several recent genetic
studies suggest that Mediterranean swordfish form a unique stock which is reproductively isolated  from the Atlantic stocks.
Several fisheries and biological studies suggest that there is limited movement from the Mediterranean to areas immediately
adjacent in the North Atlantic. Genetic studies have confirmed this pattern. 

Swordfish feed mainly in the meso-pelagic zone and its prey is comprised mostly of cephalopods and pelagic fish
species. Spawning occurs in the Strait of Messina and the Tyrrhenian Sea and around the Balearic Islands and probably in
other locations. It has been described that in the Mediterranean, swordfish spawn during the summer months and young
swordfish grow very rapidly, reaching more than 80 cm by the end of their first year of life. Females grow faster than males
and reach a larger maximum size. Female swordfish reach sexual maturity in their third year of life at a length of about 130
cm, while males mature one year earlier ; this is substantially younger than the age of maturity assumed for the Atlantic
stocks (age 5).

SWO-MED-2. Description of fisheries

Mediterranean swordfish fisheries are characterized by high catch levels. It should be noted that average annual catches
(about 15,000 MT for the past 10 years) are similar to those of the north Atlantic (about 16,000 MT for the past 10 years).
The Mediterranean is a much smaller body of water compared to the north Atlantic. However, the potential reproductive
area in the Mediterranean is probably relatively larger than that in the Atlantic.

Swordfish fishing has been carried out in the Mediterranean using harpoons  and driftnets at least since Roman times.
Mediterranean total swordfish landings showed an upward trend from 1965-72, stabilized between 1973-1977, and then
resumed an upward trend reaching a peak in 1988 (20,339 MT) (SWO-MED-Table 1, SWO-MED-Figure 1). The sharp
increase between 1983 and 1988 may be partially attributed to improvement in the national systems for collecting catch
statistics. Since 1988, the reported landings of swordfish in the Mediterranean Sea have declined and since 1990, they have
fluctuated from about 12,000 to 16,000 MT.

Swordfish fishing is carried out all over the Mediterranean Sea. The biggest producers of swordfish in the Mediterranean
Sea in 1997 were Italy (43%), Morocco (33%), and Spain (7%). Also, Algeria, Cyprus, Greece, Malta, Tunisia, and Turkey
have fisheries targeting swordfish in the Mediterranean. Incidental catches of swordfish have also been reported by Croatia,
France, Japan and Libya.

At present, mainly surface longlines and driftnets are used for fishing. Most of the above-mentioned countries operate
longline fisheries, and large-scale driftnet fisheries are mostly limited to Italy (3632 MT in 1997) and Morocco (4653 MT
in 1997). Swordfish are also caught with harpoons, purse seines and traps, but the latter two gears are not used for targeting
swordfish.

There is a high demand for swordfish for fresh consumption in most Mediterranean countries.

SWO-MED-3. State of stocks

The Committee is concerned about the high catches of juvenile swordfish (those which have never spawned) in the
Mediterranean, the apparent scarcity of large fish in the catch, and high uncertainty in estimates of high annual recruitments.
Even without the aid of a robust analytical assessment, there are obvious warning signs from the Mediterranean fishery
which warrant concern. The fact that the fishery is based on 2-3 young year-classes (SWO-MED-Figure 2) makes it
vulnerable to recruitment changes. Furthermore, compared to the north Atlantic swordfish stock, the age of maturity is
substantially less and fish have a smaller size at age in the Mediterranean, either suggesting possible biological
compensation for heavy mortality and/or the influence of different environmental conditions in the Mediterranean. The VPA
conducted in 1995 was not updated in 1998 partly because of a lack of sufficient improvements to input data, and partly
due to time constraints. The results of the 1995 analysis were highly uncertain owing to uncertainty in the biological
parameters, catch (1990-1996 since revised upwards substantially), and standardized CPUE used in tuning the analysis. As
such, there was uncertainty about the veracity of the estimated trends in abundance, exacerbated by a lack of knowledge
of current stock sizes relative to an unfished condition.
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SWO-MED-4. Outlook

Given the short time series of reliable data and the long history of exploitation in the Mediterranean, it is uncertain where
the Mediterranean stock is in relation to unexploited stock levels. The unknown status of the stock, the very large and
uncertain catch of very small fish, and warning signs from the fishery are cause for concern.

SWO-MED-5. Effects of current regulations

Although ICCAT has no specific regulatory recommendations for Mediterranean swordfish fisheries, several countries
do. The EC Mediterranean Member States are enforcing the regulations adopted by the EC to this effect and particularly
the minimum size of 120 cm LJFL. More restrictive measures were adopted by some of these countries at the national level,
such as the ban of driftnet use in the Ligurian Sea; the implementation of a closed season (1 October-30 January) by Greece;
the setup of a special licensing system for bluefin and swordfish fishing. Spain adopted a limit to the number and size of
hooks for longline (2000 hooks). Non-EC Member Countries are enforcing the GFCM regulation of relevance to large
pelagic fisheries, particularly the maximum size of driftnets to 2.5 km. Some non-EC Member Countries, such as Croatia
and Turkey, apply the minimum size of 120 cm LJFL. Additional national regulations are described in SCRS/98/11-bis.

The Committee reviewed the various measures taken by member countries and noted the difficulties in implementing
some of the management measures, particularly that of minimum size. This minimum size regulation may not be practical
in all situations given that 64% of the Mediterranean catches of swordfish in 1994 were less than 120 cm. Alternate and
complementary measures are suggested in the Report of the Fourth Meeting of the Ad Hoc GFCM/ICCAT Joint Working
Group.

SWO-MED-6. Management recommendations

Consistent with the Precautionary Approach and if managers want to be assured of maintaining the Mediterranean stock
of swordfish, then the Committee strongly recommends reducing the fishing pressure  on juvenile swordfish  in order to
improve yield per recruit and spawning biomass per recruit. In addition, given the uncertainty of the location of the
boundary between the Mediterranean and north Atlantic stocks, it is important to identify the biological origin of those
catches reported at or near the boundary so that the resulting knowledge can be considered in the management of the north
Atlantic and/or Mediterranean stocks.
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MEDITERRANEAN SWORDFISH SUMMARY

Maximum Sustainable Yield

Current (1997) Yield

Replacement Yield

Relative Biomass (B1994/BMSY)

Relative Fishing Mortality:
      F1994/FMSY
      F1994/Fax
      F1994/F0.1

Relative Recruitment

Management Measures in Effect

not estimated

14,670 MT

not estimated

not estimated1

not estimated1

~ 1.1 (0.9-1.4)2

~ 1.9 (1.5-2.4)2

not estimated1

No ICCAT regulations; National and European
Union minimum size and effort controls

1  Results suggest that it is unlikely that the Mediterranean stock can sustain continued high catches of juveniles without high recruitment. The odds of
continued     high recruitment diminish as mature fish are removed from the population.

2  Based on stock size weighted average F’s for age 2 and 3 fish in 1993 from VPA analysis conducted in 1995. Approximate 80% CI based on estimated
CV(F)     = 0.2.

     ~ = approximate value.
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SBF  --  SOUTHERN BLUEFIN TUNA

SBF-1. BIOLOGY

Southern bluefin tuna are distributed exclusively in the Southern Hemisphere of three oceans. The only known spawning
ground is located in an area  south of Java, Indonesia and off northwest  Australia. Juveniles migrate southwards along the
Australian west coast and stay in the coastal waters of southwest, south, and southeast Australia. As fish grow, they extend
their distribution to cover the circumpolar area throughout the Pacific, Indian and Atlantic Oceans.

Southern bluefin tuna are considered to be mature at age 8 at the length of 155 cm. Though the life span of this species
was considered to be about age 20 from the tagging results, recent analysis revealed that a significant number of fish bigger
than 160 cm were older than age 25. The maximum age obtained from otolith analysis was age 42. Age-specific natural
mortality, higher for young fish and lower for old fish, is supported by tagging experiments and applied  for stock
assessment.  Southern Bluefin Tuna is a unique example of an acceleration of growth rate observed through 1960’s to
1980’s, that was supported by tagging experiments in that periods. This acceleration of growth rate is partially due to the
fact that the stock has been faced with high fishing pressure in last fifty years.

Preliminary results from recaptured archival tags suggest that young fish migrate seasonally between the south coast
of Australia and middle of the Indian Ocean. Archival tagging is noted as a powerful tool to investigate the biology and
movement of fish.

SBF-2. DESCRIPTION OF FISHERIES

Historically, the stock has been exploited by Australian and Japanese fishermen for more than 40 years. During this
period, the Japanese longline fishery (taking older aged fish) recorded its peak catch of 77,927 MT in 1961 and the
Australian catches of young fish by surface fishery peaked at 21,501 MT in 1982. New Zealand,  Chinese-Taipei and
Indonesia have also exploited southern bluefin tuna, and Korea started a fishery in  1991.

The proportion of catch made by surface fishery peaked around the 1980s at the level of close to 50% of total catch but
declined afterward to 13% (SBF-Table 1 and SBF-Figure 2). The proportion of surface catch started increasing again since
1994 and now has reached  around 30%.

The catches of Australia, Japan and New Zealand have been controlled with quota since 1986. The current catch limits
are 5,265 MT for Australia, 6,065 MT for Japan, and 420 MT for New Zealand, which has remained at the same level since
1990. However, the catches by nations other than the aforementioned three have increased steadily and stayed at the level
around 2,200 MT during 1991 – 1994 and then doubled to 4,689 MT in 1996. The catch by these nations stayed high as
4,539 MT in 1997. 

The Atlantic catch has varied widely between 400 and 6,200 MT since 1978 (SBF-Table 1 and SBF-Figure 1),
reflecting the shifts of longline effort between the Atlantic and Indian Oceans. Fishing ground in the Atlantic is located off
the southern tip of South Africa  (SBF-Figure 5).

Japanese longline vessels changed their catch retention practice to release fish less than 25 kg in 1995 and 1996, and
a portion of these releases (considered to be dead discards) were incorporated into total estimate of catch.

SBF-3. STATE OF STOCKS

The fourth Scientific Committee of the Commission for the Conservation of Southern Bluefin Tuna (CCSBT) was held
in Shimizu and Tokyo, Japan, from July 23 to August 6, 1998. The Meeting examined the new biological information as
well as the CPUE and VPA analyses presented and discussed the current status of stock. 

The Japanese longline CPUE are standardized based on a range of hypotheses on fish density in cells without fishing
effort (SBF-Figure 3). The CPUE for parental stock (age 8 and older) continued to decline to the early 1990s and then
stayed at about the same level except one hypothesis. The juvenile CPUE declined through the 1970s to the mid 1980s but
increased in 1993 to the different levels according to the hypotheses and then stayed about the same level afterward. The
sequential increases in the global CPUE by age for fish born in the late 1980s can be followed from 3 year olds in 1990 to
8 year olds in 1995. 
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The Virtual Population Analyses (VPA) were conducted using various model structures, hypotheses on biological
parameters, and different interpretations of Japanese CPUE series (SBF-Figure 4). All VPAs showed the similar recruitment
trend of marked decline from the 1970s to the mid 1990s; the most recent recruitment estimate is about one third of the 1970
level. The tagging data and results of aerial surveys suggested that recruitment of 1993 to 1995 cohorts for which no VPA
results were available stayed at low levels.

The parental biomass is notably lower than the 1980 level, the management target level for stock recovery. The recent
trend in parental biomass varied from a continuous decline to an upturn since 1994. These trends depend greatly on the way
the plus group is treated and the CPUE series used. The overall estimates of current biomass level, after incorporating
different beliefs in alternative hypotheses held by different nations, ranged from 25 % to 53 % of the 1980 level. 

Japan initiated an Experimental Fishing Programme (EFP) in July and August of 1998, trying to resolve uncertainties
relating to CPUE series. The survey was designed to estimate fish density in areas without commercial operations relative
to those in areas freely chosen by fishers. Preliminary analysis indicated that the non-commercial fishing area contained
about the half of density of fish as those in commercially selected area on average.

SBF-4. OUTLOOK

Future projections were performed to examine the medium to long term consequences of current global catch on parental
biomass as well as the probability to recover to the 1980 level, based on a set of VPAs incorporating an agreed upon range
of uncertainties. The probability of stock recovery to the 1980 parental biomass level before 2020 ranged between 6 to 87
% reflecting different interpretations on the plausibility of various hypotheses. As noted above for the parental biomass
estimates, the differences in plus group treatments and different interpretations of CPUE indices had major impacts on the
assessment of the recovery probability.

SBF-5. EFFECTS OF CURRENT REGULATIONS

Southern bluefin tuna has been managed through quota among Australia, Japan and New Zealand since 1985. The global
quota was reduced several times from 38,650 MT in 1984 - 1985 season and current quota has been maintained at 11,450
MT since 1989 -1990 season.

Management measures of the CCSBT were successful in reducing catches by 1990 but non-member catches, which have
shown a marked and continuous increase over the 1990s, have contributed to the erosion of benefits over this period. 

The continued low abundance of parental biomass is a cause for serious concern. The increasing pressure on the parental
biomass, particularly on the spawning ground, is contributing to the continued low parental biomass. Also, the recent
increase in the fishing mortality of juvenile fish is expected to lead to lower recruitment from these cohorts to the parental
stock.

SBF-6. MANAGEMENT RECOMMENDATIONS

The Committee noted that the ICCAT statistical system will continue to be important for monitoring the fishery for this
species in the Atlantic Ocean. While the CCSBT established in May 1994 has competence on the management of this
species as a whole in the three oceans, ICCAT is responsible for the management of southern bluefin tuna in the Atlantic
Ocean. Therefore, close collaboration should be maintained between the two organizations as regards of stock assessments
and management measures.

No recommendation was made for the management of southern bluefin tuna in the Atlantic.
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SOUTHERN BLUEFIN TUNA SUMMARY
(For Global Stock)

Maximum Sustainable Yield not estimated

Current (1997) Yield 15,777 MT (preliminary)

Relative Biomass
   SSB(1998)/SSB (1980) 0.25 - 0.53 

Current Management Measures global quota at 11,450 MT
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SMT -- S M A L L  T U N A S

SMT-1 Biology

Very little is currently known about the biology of small tunas. In fact, scientific studies on these species, are rarely
undertaken. This is largely because many of these species are considered to have little economic importance, and because
of difficulties in sampling landings from artisanal fisheries, which constitute a high proportion of the fisheries exploiting
small tuna resources. The exceptions comprise some stocks of Spanish and king mackerel, such as those found in U.S. and
Brazilian waters. The large industrial fleets often discard small tuna catches at sea or sell them in local markets, especially
in Africa. The amount caught is rarely reported in logbooks.

These species are widely distributed in the tropical and subtropical waters of the Atlantic Ocean, the Mediterranean Sea,
and the Black Sea. They are often found in large schools with other small sized tunas or related species in coastal and
offshore waters. They have a varied diet with a preference for small pelagics ( e.g. clupeids, mullets, carangids and
ammodytes), crustaceans, mollusks and cephalopods. The reproduction period varies according to species and spawning
generally takes place near the coast, where the waters are warm.

In the eastern tropical Atlantic, the size-at-first-maturity is about 42 cm for Atlantic black skipjack (Euthynnus
alletteratus), 30 cm for Auxis spp., 38 cm for Atlantic bonito (Sarda sarda), and 45 cm for mackerel (Scomberomorus spp.).
The growth rate currently estimated for these species is very rapid for the first two or three years, and then slows as these
species reach size at first maturity.

SMT-2. Description of fisheries

Small tunas are exploited mainly by coastal fisheries and often by artisanal fisheries, although substantial catches are
also made, either as target species or as by-catch, by purse-seiners (SCRS/98/99), mid-water trawlers (i.e. pelagic fisheries
of West Africa-Mauritania), handlines and small scale gillnets (U.S. fisheries, SCRS/98/117). Unknown quantities of small
tuna also comprise the incidental catches of some longline fisheries. Some U.S. sport fisheries target Spanish and king
mackerels on a seasonal basis. 

SMT-Table 1 shows the historical landings of small tunas for the period 1975 to 1997. The total reported landings of
all species combined generally fluctuated during the period 1975 to 1979, ranging from about 67,000 MT to over 80,000
MT. In 1980, there was a marked increase in reported landings, which continued to increase, reaching a peak at about
133,000 MT in 1982 (SMT-Figure 1). After 1982, reported landings decreased steadily until 1986 (92,000 MT), followed
by a subsequent increase to approximately 144,000 MT in 1988. Landings reported for the period 1989-1991 remained
relatively stable at an average of 126,000 MT (SMT-Figure 1). The landings then decreased to about 92,000 MT during
1992-1995, followed by an increase to approximately 105,000 MT in 1996. A preliminary estimate for the total nominal
landings of small tunas in 1997 is 96,939 MT (SMT-Table 1). The Committee noted the relative importance of small tuna
fisheries in the Mediterranean Sea, which account for 33.2% of the total reported catch in the period 1990-1997.

There are over ten species of small tunas, but only five of these account for 85% of the total catch by weight each year.
These five species are: Atlantic bonito (Sarda sarda), frigate tuna (Auxis thazard), spotted Spanish mackerel
(Scomberomorus maculatus), king mackerel (Scomberomorus cavalla), and Atlantic black skipjack (Euthynnus alletteratus)
(SMT-Figure 2).

Since 1991, tropical purse-seiners operating around artificial flotsam (fish aggregating devices) may have led to an
increase in fishing mortality of small tropical tuna species. These species usually comprise part of the by-catch, and are often
discarded. Provisional data collected by observers working on European purse-seiners during the period June 1997-August
1998 showed that while 3% of the total catch was discarded, 72% of the discards consisted of small tuna species
(SCRS/98/99). Moreover, the majority of these small tuna discards were taken around floating objects. It was noted that
the new statistical data for purse-seiners (Spain, France and NEI) is now reporting the estimated amount of small tunas
catches by 1º x 1º square and month (SMT-Figure 3).

Despite recent improvements in statistical reporting by some countries, the Committee also noted that uncertainties
remain regarding the accuracy and completeness of reported landings in all areas, including the Mediterranean, and that
there is a general lack of information on the mortality of these species as by-catch.

SMT-3 State of the stocks



ICCAT REPORT, 1998-99 (1)

110

There is little information available to determine the stock structure of many small tunas species. Some size data of
frigate tuna (Auxis thazard), bullet tuna (Auxis rochei), Atlantic black skipjack (Euthynnus Alletteratus) and blackfin tuna
(Thunnus atlanticus), by 1º x 1º square and month, were collected during an observer program on European purse seine tuna
fleets operating in the Atlantic Ocean during the period from June 1997 to August 1998 (SCRS/98/99). In addition, during
1997, CARICOM continued its tagging program for blackfin tuna (Thunnus atlanticus), wahoo (Acanthocybium solandri)
and king mackerel (Scomberomorus cavalla). To date, 754 small tunas have been successfully tagged and released, with
11 fish recaptures reported (SCRS/98/102).

A genetic study of Atlantic black skipjack (Euthynnus Alletteratus) using mtDNA control region sequence data,
demonstrates extremely high levels of population differentiation between Bermuda and Côte d’Ivoire samples, suggesting
total isolation between these populations (SCRS/98/130). The patterns of genetic differentiation reported suggest that this
kind of genetic data could unravel the population substructure of Atlantic black skipjack along its range. Similar studies
could be conducted in other small tuna species.

Status of stock information reported to the Committee is summarized as follows. Annual age-structured stock
assessments of Spanish mackerel and king mackerel are carried out for the coastal areas of the southeastern United States
and the Gulf of Mexico. These assessments indicated that the stocks of Atlantic Spanish mackerel and king mackerel in the
Gulf of Mexico were over-exploited at that time. Reductions in fishing mortality were considered necessary, and hence a
number of regulations (commercial trip limits, seasonal and area quotas, and recreational bag limits) have been implemented
in order to allow the stocks to recover to levels that could provide high average long-term yields and to provide adequate
safeguards against recruitment failure. At present, although improvements in stock status have been observed the Gulf of
Mexico Spanish mackerel and King mackerel stocks are still considered over-fished by the criteria established by fisheries
managers in the U.S.A. (SCRS/98/117).

Current information does not generally allow for an evaluation of stock status by the Committee for most of the coastal
pelagic species. Most stocks, however, probably do not have an ocean-wide distribution. For this reason, the majority of
the stocks can be managed at the regional or sub-regional level. 

SMT-4. Outlook

The results of an ICCAT questionnaire circulated in 1996 indicate that small tuna fisheries are very diverse and complex
, involving both artisanal and industrial fisheries using a variety of gears, as well as different types and sizes of vessels. The
results also indicate that data collection and research including size sampling, age and growth research, maturity studies
and tagging, are being conducted by several countries. 

Nonetheless, catch and effort statistics for small tunas remain incomplete for many of the coastal and industrial fishing
countries. There is also a general lack of available biological information needed to assess the stocks of most of these
species. On the other hand, many of these species are of importance to coastal fishermen, especially to some developing
countries, both economically and as a source of protein. The Committee therefore reiterates its previous recommendation
that studies should be conducted to determine the state of these stocks and the best way to manage them. Such studies are
probably best carried out at the local or sub-regional level.

SMT-5. Effects of current regulations

There are no ICCAT regulations in effect for these small tuna species.

A "U.S. Fishery Management Plan (FMP) for coastal pelagic species in the Gulf of Mexico and Atlantic Ocean Region"
has been in effect since 1983. Under the FMP, fisheries management procedures were established to reduce fishing mortality
on king and Spanish mackerels. It is believed that vessel landing limits, geographical quotas, and minimum size restrictions
have helped to stabilize and improve overall stock conditions. 

SMT-6. Management recommendations

No recommendations were presented due to the lack of data and analyses. 
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SCRS ITEMS   (Continued)

14. Report of the Sub-Committee on Environment

14.1 The Report of the Sub-Committee on Environment was presented by the Group’s convener, Dr. Alain Fonteneau
(EC-France). The Committee reviewed the report and adopted it and reiterated all the recommendations contained therein
(and which are also included under item 19).The Report is attached as Appendix 8.

15. Report of the Sub-Committee on Statistics and review of Atlantic tuna statistics and data management system

15.1 The Report of the Sub-Committee on Statistics was presented by the Sub-Committee Convener, Dr. Steve Turner
(USA). The report was reviewed and adopted and is attached as Appendix 9. The Committee reiterated the
recommendations made by the Sub-Committee (which are included in item 19). 

16. Report of the Sub-Committee on By-Catches

16.1 Dr. H. Nakano presented the report of the Sub-Committee on By-catches. This report was reviewed by the
Committee and adopted (attached as Appendix 10). The Committee also reiterated the recommendations made by the Sub-
Committee (which are included under item 19).

17. Review of ICCAT scientific publications

17.1 In discussing this Agenda item, the Assistant Executive Secretary reiterated the list of scientific publications
published in the past year and noted that the current SCRS policy regarding publications was considered adequate.

17.2 Dr. Miyake, presented the progress report sent by Mr. Jim Beckett, the Editor contracted for the Symposium
publication, in which the reasons for the delay in the publication process were explained. It is expected that the enhanced
edition of the Symposium will be ready by the time of the Commission Meeting in November.

18. Consideration of other SCRS activities

– Organization of the SCRS

18.1 It was noted that a working group had met prior to the SCRS plenary sessions and prepared a report for this
meeting. The report was presented by the group’s Convener, Dr. Jerry Scott (USA), who referred to the group’s terms of
reference, which in essence were to study ways to re-structure the SCRS for the future with a view towards enhancing the
credibility of the Commission’s scientific work. 

18.2 One of the major recommendations made by this Working Group was to establish an “Advisory Committee”
consisting of all the SCRS Officers, the SCRS Chairman, and a professional population dynamics expert. It was noted that
the major task of this Advisory Committee would be to review the both SCRS reports on species (Detailed Reports and
Executive Summaries) for consistency and to modify the scientific advice to the Commission accordingly. Dr. Scott outlined
other functions of the Committee

18.3 Another proposal by the Working Group called for the establishment of a “Working Group on Assessment
Methods”, whose major tasks would involve, among others, conducting performance evaluations of the assessment methods,
provide advice and guidelines on the methodologies, and to normalize such among between the different species groups.
In order to achieve this objectives of the two groups mentioned above, the Working Group on SCRS Organization
recommended that a new position at the Secretariat for a highly qualified population dynamics scientist (or analyst) is
essential. 

18.4 The Working Group also made several recommendations concerning professional staff requirements at the
Secretariat to assist in identifying inconsistencies in the currently available data base and to increase the Secretariat’s
efficiency. 

18.5 In response to some lengthy discussion on an adequate number of members on the Advisory Committee (SCRS
Officers currently total 16), the authority such a Committee would have, whether an outside review would be more effective,
possible conflict of interest of the members of the Advisory Committee, the need for and the timeliness of critical reviews,
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etc, the SCRS Chairman pointed out that the Advisory Committee would be a committee of the SCRS, with review capacity,
that would  report to the SCRS and hence any final decisions will still be made by the Committee. 

18.6 The ICCAT Executive Secretary commented briefly on the financial implications of hiring two professional staff
members and pointed out such proposals with budgetary considerable repercussions usually require their being presented
at least one year before making such decisions. While he recognized and agreed with the need for additional manpower at
the Secretariat, he felt that a solution should be sought for the interim period  He also believe that the Secretariat should
prepare a paper to be presented to the Commission and which included a summary of the financial implications of these
proposals.

18.7 Dr. Scott also pointed out that there were some recommendations contained in the Working Group report that did
not require Commission action, such as the overall organization within the species groups, and proposals for the
improvements to the species groups’ current reporting system. An important proposal was that each species groups prepare
a “work plan”, specifically outlining their data processing requirements, which should be forwarded to the Secretariat well
in advance an assessment session, data preparatory meeting or species group meeting.

18.8 Since it was felt that the Committee needed more time to study and discuss the proposal to establish an Advisory
Committee, it was agreed that this remain as an ad hoc group for the next year, while not losing its momentum for actions
next year. This Ad Hoc group will decide the terms of reference for the Advisory Committee  as well as the structural
enhancements within the Commission.

18.9 The Report of the Working Group on SCRS Organization is attached as Appendix 11.

– Inter-sessional scientific meetings proposed for 1999

18.10 The SCRS proposed the following inter-sessional meetings for 1999: 

1) BETYP Preparatory Meeting (Madrid - January-February)
2) Sub-Committee on By-Catch (5 days in April or May) 
3) Skipjack Tuna Stock Assessment Session (Madeira - last week of June or first week of July)
4) South Atlantic Swordfish Data Preparatory Meeting (Brazil - early 1999)
5) Swordfish Stock Assessment Session (Madrid - September 21 to 28)
6) Inter-sessional meeting of the Sub-Committee on Statistics (Madrid - 4 to5 days, prior to the species groups)
7) Workshop on the Precautionary Approach (Dublin, Ireland - 5 days, prior to July)

18.11 The dates, duration of the meetings, and venues will be decided after the SCRS meeting in consultation with the
SCRS Chairman, and the Conveners and/or Chairmen of the various groups. The Secretariat will inform the Committee of
the definitive 1999 SCRS inter-sessional meeting schedule as soon as possible.

19. General recommendations and responses to the Commission

– Voluntary measures taken by tropical purse seiners

19.1 The Committee responded to the specific request from the Commission to review the effect on the stocks  of the
voluntary measure enforced for French and Spanish purse seine fleets, prohibiting the use of artificial floating logs or
auxiliary vessels in the protection area from 1 November 1997 to 31 January 1998 and to  review the results of the observer
program for bigeye tuna adopted in 1996 for all tropical tuna fleets. The Committee also reviewed the results of the
voluntary Details of the Committee’s response to the Commission are included as Appendix 12.

Management recommendations

19.2 The management recommendations are included at the end of the Executive Summaries of each species section.
The Committee requested the Commission to give due attention to these recommendations when considering the
management of stocks.
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– Other species questions asked, particularly relative to bluefin tuna

a) The SCRS view on the request for bluefin tuna rebuilding programs can be found in the Bluefin Executive Summary
and the Detailed Report. 

b) The Committee attempted to address possible changes in the dates of the existing purse seine closure in the
Mediterranean. However, insufficient size and catch and effort data did not allow this. Details are found in the Report of
the Fourth Ad Hoc GFCM/ICCAT Joint Meeting on Stocks of Large Pelagic Fishes in the Mediterranean, the Bluefin
Detailed Report and the Bluefin Executive Summary. 

c) The response to the request for improvement of Task I statistics in relation to the NEI category can be found in the
above-mentioned GFCM/ICCAT Report, the Bluefin Detailed Report and the Executive Summary.

19.2.1 TROPICAL TUNAS:  

(1) The Group considers it important to collect more comprehensive data on searching time, handling time, set duration,
and discards, using logbook, observer and dockside interview programs, in order to estimate increases in fishing efficiency
since these have a substantial influence on the assessment results. By this means, it may be possible to gather information
on vessel and gear characteristics that are important determinants of efficiency; for example, net dimensions, electronic
devices in use and their detection range, and average numbers of logs used. Observer coverage of vessel and fishing
activities should be conducted at a level and frequency adequate to provide statistically valid data on fishing operations.

(2) In 1994, the SCRS maintained and reinforced the recommendation of the Working Group on Yellowfin Tuna about
the need for tagging programs for juvenile fish in the eastern Atlantic, to test the hypothesis developed by the Group on
yellowfin stock structure and to quantify the mixing rates. Tagging programs are essential for determining the east-west
migration of pre-adult yellowfin, and the relationship of the Venezuelan and Brazilian fishing areas in this migration
scheme. During the inter-sessional workshop on abundance indices in May 1998, the importance of tagging studies for
obtaining information on stock size and fishing mortality was reiterated; in addition tagging studies could be used to
examine the rate of accumulation of fish around logs. Although the Committee noted that this recommendation has a higher
priority for bigeye than for yellowfin, in view of the increase in fishing mortality on this species in recent years, the tagging
program proposed for bigeye should take this recommendation into account and anticipate the tagging of juvenile yellowfin
in the eastern Atlantic during bigeye tagging, since both species are frequently associated in mixed schools. Although costly,
tagging studies are considered high priority because of the quality and reliability of the results they yield.

(3) Detailed analyses of the 1973 ICCAT recommendation for a 3.2 kg minimum size for yellowfin  with 15% tolerance
should be conducted in order to (a) fully investigate the yield per recruit and spawning biomass per recruit implications of
this and alternative minimum sizes, and (b) to determine the feasibility of this and alternative minimum sizes, given the
multi-species nature of the tropical tuna fisheries (applies to bigeye as well).

(4) Since 1984, no assessment has been carried out on skipjack. Given the important changes which have occurred in
the fishery, it is essential that an assessment of the state of the stocks  of this species be carried out, including calculations
with current species compositions. This assessment should be made using specific methods which can be applied to stocks
with the  characteristics of skipjack. This assessment should be carried out the SCRS sessions since there is insufficient time
during the SCRS to assess all three tropical tuna species (skipjack, yellowfin and bigeye).

19.2.2 BLUEFIN TUNA

 Issues associated with spawning site fidelity, migration paths, and mixing are amongst the most important of the
uncertainties in the assessment and management of Atlantic bluefin tuna. The committee therefore endorses the research
recommendations of the BYP and encourages continued and enhanced co-operation among scientists conducting research
on the east and west stocks, in order to collaborate on tagging experiments, and to collect and analyze samples for genetics
and microconstituents studies. The Committee suggests that priority be given to the tagging of spawning fish on the Gulf
of Mexico and Mediterranean spawning grounds, the collection and exchange of tissue samples for genetic analysis from
small juveniles or spawning fish from these spawning grounds, and the collection and exchange of tissue and otolith samples
from young-of-the-year (preferably) or one year-old fish for analysis.

19.2.3 ALBACORE
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The degree of uncertainty in the assessments conducted for the albacore stocks, especially for the southern stock, urged
the Committee to make the following research recommendations:

(1) Progress has been made in the application of length frequency analysis for the southern stock. However, further
research is needed, especially on the achievement of reliable and validated growth estimates. The presence of important
amounts of small albacore in the length distributions in recent years may facilitate proper estimations of growth and hence
catch-at-age. Research effort for future computation of age composition based on length frequency analysis is
recommended.

(2) The criteria used for reading dorsal fin spines of northern and southern albacore should be compared. Exchange of
samples from both stocks is strongly recommended. Moreover, recent utilization of otoliths for age determination of Pacific
albacore has revealed as an alternative approach. The possible use of these structures for age reading should be investigated.

(3) Experiments on tagging using tetracycline in the South Atlantic are highly recommended.

(4) According to the results obtained on a possible association between North Atlantic albacore dynamics and indicators
of climatological changes, it is strongly recommended that this kind of analysis be continued, in carrying out analyses of
state of the stocks of albacore, taking into account the climatological indicators specific to the Atlantic Ocean.  

(5) The Committee recommended that the basis for different assumptions about recruitment of North Atlantic albacore
be examined carefully during the next assessment. It is possible that a longer time history of observed stock-recruitment
values will shed some light on this problem. for this reason, the Committee recommends that an attempt be made to utilize
stock assessment methods that can make better use of the historical data while taking their relative precision into
consideration.

(6) The Committee also recommended the inclusion of historic data, at least the period 1970-1974, in the set of years
to be analyzed in future assessments of northern albacore.

19.2.4 SWORDFISH 

In 1999, a full stock assessment will be conducted for Atlantic swordfish. Prior to conducting the 1999 swordfish
assessment, for the south Atlantic, it is recommended that a 6-day inter-sessional be held in early April 1999 in Brazil to
review and compile in a near-final form the data inputs (coverage of size sampling and CPUE), and to establish the type
of analyses to be used to determine the status of the south Atlantic swordfish stock.  For the north, national scientists will
require a considerable amount of time and support between January and September 1999 to prepare the sex-specific catch-
at-size and CPUE data in anticipation of the 1999 assessment which will take into account the differential growth of male
and female swordfish. The Atlantic Stock Assessment Session (north and south) should be held as an intersessional in late
September/early October, probably at the Secretariat.

In addition, it is recommended that studies be carried out aimed at clarifying the criteria to follow in assigning to the
North or South stock of the Mediterranean catches taken by those fleets that fish in the areas close to the Strait of Gibraltar.

19.2.5 BILLFISH

 (1) The Committee feels that the earliest updating of marlin assessments that could allow the examination of the effects
of the 1997 Commission resolution for reducing marlin landings by 25% from 1996 levels (to be fully implemented by the
end of 1999) would be when the 1999 data are available in the year 2000. Therefore, the Committee recommends that
updating marline assessments should be conducted during an intersessional meeting held during 2000. 

(2) The Committee recommends that problems with incomplete billfish landings, for example Gabon, as well as non-
reporting of billfish landings, be actively pursued by Program Coordinators, and the ICCAT Secretariat, to ensure the
greatest opportunity for meaningful updated marlin assessments in the year 2000. 

(3) The Committee recommends that the Enhanced Research Program for Billfishes be continued and expanded in
critical areas. 

(4) The Committee recommends that additional detailed analyses of the available data be conducted and that alternative
assessment methodologies, which make use of all available information (particularly size frequencies, for both commercial
and recreational fisheries, and environmental data) be explored for application to marlins.
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19.2.6 SUB-COMMITTEE ON BY-CATCH

Since ICCAT has started to collect catch information, the CPUE of pelagic sharks were reviewed for some Atlantic
fisheries. It is likely that review of collecting statistics and CPUE of pelagic sharks are necessary. The Committee
recommends to hold inter-sessional meeting on the reviewing CPUE for pelagic shark species in May, 1999. 

(1) The Committee also recommend member nations to submit scientific reports on the observed levels of seabird by-
catch in their fisheries, if information to quantify this level exists. 

19.2.7 SUB-COMMITTEE ON STATISTICS

Further study should be made on the revisions to Ghana size data and Turkish Task I data.

(1) The bibliographic data base of all ICCAT scientific papers be completed and disseminated by 31 March 1999.

(2) An Ad Hoc Working Group on Data Management be established

(3) More personnel be hired at the Secretariat's Statistics Department, according to the recommendations of the Working
Group on SCRS Organization. 

(4) Each species group draw up an annual plan of data needs which should be submitted to the Secretariat well in
advance of the species group meetings. 

(5) All data emanating from ICCAT financed programs, be reported annually to the Secretariat.

(6) The Assistant Executive Secretary attend the 1999 meeting of the Co-ordinating Working Party on Statistics and the
FAO Consultation on the Precautionary Approach.

19.2.8 SUB-COMMITTEE ON ENVIRONMENT 

(1) It is recommended that the SCRS consider aspects relating to the environment in its assessments and seek formulas
for their integration. Especially in those aspects which are related to the definition of boundaries between stocks, as well
as the methods and interpretations of the processes of CPUE standardization.

(2) The SCRS recommends that the one of tasks of the proposed Advisory Committee be that of validating the ecological
assumptions made by each Species Group, and the form in which the environmental indicators are considered in the
assessments.
 

(3) It is proposed that the first priority of the Working Group on Methodologies be that of determining the ways of
integrating the environmental indicators in the assessment process.  

19.2.9 BIGEYE YEAR PROGRAM (BETYP)

The SCRS requested that the total Program proposed in 1996 and revised in 1997 considered seriously and substantial
funding made available (see Appendix 5).  
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19.2.10 BLUEFIN YEAR PROGRAM (BYP)

The left over funds from 1997 and 1998, together with a similar level of funding by the Commission for 1999 would
make it possible to set up a sampling center on the eastern side of the Atlantic. The new budget can be found in Appendix
4.

It is recommended that the Commission grant exceptions to prohibitions on catch and Bluefin Tuna Statistical Document
regulations in order to obtain and transport tissues for bluefin stock structure research. 

19.2.11 It is noted that there are other recommendations found elsewhere in this Report, in the Detailed Reports and in
the GFCM/ICCAT Report, and the SCRS requests that the Commission review and verify them.  

20. Collaboration with non-contracting parties, entities or fishing entities and other fisheries organizations

20.1 It was noted that there was considerable collaboration with non-contracting parties, entities and fishing entities,
and well as with other international fisheries organizations, notably FAO  SPC, IATTC, ICES, CCAMLR, during 1998,
particularly concerning areas in which the regional agencies have common interest (e.g. fishing capacity, sharks, etc.) 

20.2 The Executive Secretary noted the positive feedback from Panama, Namibia and Chinese Taipei, in response to
the Commission’s in its efforts to cooperate with the Commission’s conservation efforts. He believed that considerable
positive progress had been made during the last year in this aspect and that this would be discussed in depth at the
November Commission meeting. 

 
21. Date and place of the next meeting of the SCRS

21.1 The Committee confirmed that the 1999 SCRS should meet at least three weeks before the Commission meeting
and thus recommended that the 1999 SCRS meet, in principle, starting the week of October 18, in Madrid, with the Species
Groups to start the preceding week. It was understood that the dates of the 1999 SCRS are tentative, pending the
Commission’s decision on its meeting dates. 

22. Other matters

22.1 No other matters were discussed.

23. Adoption of Report

23.1 The Report, together with all the recommendations contained therein, was adopted by the Committee. It was agreed
that all the changes presented by the scientists at the time of adoption would be incorporated to the Report by the Secretariat
and that the Report, in the three language versions,  would be available on the  ICCAT web page within the next few days.
At this time, hard copies will be mailed only to those participants who do not have an electronic mail address. Hard copies
will also be forwarded to Head Commissioners. It should be noted that in order to expedite inasmuch as possible the
posting/mailing of the 1998 SCRS Report, a thorough checking of the translations could not be done at this time, but will
be done later by the Secretariat. Hence, only minor editorial work has been done.  

24. Adjournment

24.1 The 1998 Meeting of the Standing Committee on Research and Statistics (SCRS) was adjourned on Friday, October
23, 1998.
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APPENDIX 6  

REPORT OF THE 1998 CONTRIBUTIONS/EXPENDITURES
OF THE ICCAT ENHANCED RESEARCH PROGRAM FOR BILLFISH

The ICCAT Enhanced Research Program for Billfish, which began in 1987, continued in 1998. The Secretariat served
as the coordinator for transferring funds and distributing tags, information, and data. The billfish data base is maintained
at the NMFS Southeast Fisheries Science Center (Miami, Florida) and at the ICCAT Secretariat. This report represents a
summary of the contributions and expenditures for the ICCAT Enhanced Research Program for Billfish during 1998.

The General Coordinator of the Program is Dr. J. Powers (USA); the East Atlantic Coordinators are Dr. T. Diouf
(Senegal) and Mr. P. Banner man (Ghana), while the West Atlantic Coordinator is Dr. E. Prince (USA). During the 1997
Commission meeting, there was a proposal that at least some ICCAT funding be approved for the Enhanced Research
Program for Billfish (see 1997 ICCAT biennial report, STACFAD item 9.3). The STACFAD approved the proposal, which
specified that the Commission should make at least a symbolic contribution (US$ 10,000) to the Enhanced Research
Program for Billfish starting in 1998 (1997 STACFAD, item 9.5 and 9.9). This new development also required that the
Program be fully coordinated by the Secretariat in consultation with area coordinators and member countries .
    

Table 1 shows the income received at the Secretariat towards the Billfish Program, expenses for 1998, and the balance
of Billfish Program funds (as of October, 1998). At the start of Fiscal Year 1998, there was a balance of US$ $11,032.87
in the Billfish Program account. Income received in 1998 included a total of $10,000 from the Commission budget, $5,000
from Chinese Taipei, and $25,000 from The Billfish Foundation (total 1998 income of $40,000). The Western Atlantic
Coordinator determined that there was an unused balance in the CARICOM budget relative to billfish that had been carried
over from previous years. The delegate from CARICOM agreed to determine the amount of this balance and inform the
Western Atlantic Coordinator accordingly. Starting in 1996, FONAIAP (Venezuela) has continued to provide personal and
other resources as in-kind contributions to the at-sea sampling program, thereby reducing the amount of funds for this
activity from the ICCAT billfish account.  In addition, the INSTITUTE DE PERCA and ILAMA (Brazil) also provided in-
kind contributions by covering 55% of the cost of the first at-sea observer sampling program initiated in 1998 in this
location. The US National Marine Fisheries Service assumed the costs of coordination travel for the west Atlantic as an in-
kind contribution to the Billfish Program for 1998 (see SCRS/98/118 for details). It should also be noted that $4,000 was
contributed by The Billfish Foundation in 1996 towards the hard cover publication of the billfish report resulting from the
Third ICCAT Billfish Workshop, but these funds will not actually be spent until early 1998. Overall, the Program Plan for
1998 was successfully carried out in a timely manner. 

Table 2 shows the Billfish Budget and expenditures as of October, 1998. Several additional expenditures are expected
to be incurred before the end of 1998 and into the first quarter of 1999, such as payment of observer coverage in Venezuela
and Brazil, as well as related insurance in Brazil. Therefore, there is a need to carry over the balance in the Billfish account
into 1999, as has been the practice for this and other special programs in previous years. Several budgetary items show a
zero expenditure and this is due to the fact that authorization of some budgetary expenditures of the 1998 Budget was
dependent on the sufficiency of funds, while in other cases no request for funding was submitted to the Program
Coordinator.   

Progress of research carried out during 1998 is summarized in SCRS/98/100, SCRS/98/117,  SCRS/98/118, and
SCRS/98/174 for the west Atlantic and in SCRS/98/24, SCRS/98/139, and SCRS/98/154 for the east Atlantic. Additional
documents involving billfish submitted to the 1998 SCRS included SCRS/98/120, SCRS/98/121, and SCRS/98/122. 
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Table 1. Funds received in 1998 for the ICCAT Enhanced Research Program for Billfish (up to October 16, 1998)

SOURCE AMOUNT (in US $)

Starting Balance (1998) 11,032.87
 
 Contributions: ICCAT Budget         
                 Chinese Taipei
                 The Billfish Foundation 

 
10,000.00

5,000.00
25,000.00

TOTAL FUNDS AVAILABLE IN 1998 51,032.87

TOTAL EXPENDITURES IN 1998 (see Table 2) 31,841.33

BALANCE IN BILLFISH FUNDS (as of Oct. 16, 1998) 19,191.54
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Table 2. Budget & Expenditures of the Enhanced Research Program  for Billfish (as of Oct. 16, 1998)  (US$) 
                                                                                                                                                                                       

                                                                                     Amount Budgeted                        Expenditures      
                                                                                                                                                                                       
AGE AND GROWTH: Purchase of hard parts 500.00 0.00

TAGGING:
Tag rewards 1,000.00 652.50
Lottery rewards 500.00 0.00
Hard part rewards 500.00 0.00
Printing posters and recapture cards
   in Japanese/Chinese/Portuguese 0.00 0.00
Tags and tagging equipment 2,000.00  1,884.80

STATISTICS & SAMPLING ENHANCEMENT

    --  West Atlantic shore-based sampling:
Bermuda tournaments 0.00 0.00
Barbados 0.00            0.00
Brazil tournaments 0.00 0.00 
Cumaná, Venezuela 300.00 225.00
Puerto La Cruz, Venezuela 240.00 180.00
Juangriego, Venezuela 864.00 648.00
Playa Verde, Venezuela 500.00 375.00
Playa Grande Marina, Venezuela 1,680.00 1260.00
Venezuela tournaments in Puerto Cabal and Falcon 760.00 570.00
Grenada1,000.00       0.00
Jamaica 1,000.00 0.00
Martinique 1,500.00 0.00
Trinidad & Tobago 1,000.00 0.00
St. Maarten Netherlands Antilles 1,500.00 0.00
U.S. Virgin Islands 2,000.00 2,000.00

    --  West Atlantic at-sea sampling:
Venezuela 22,300.00 17,412.50
Insurance for Venezuelan Observers 1,250.00 1,250.00
Telemetry/Hook timer studies (travel)     2,000.00 0.00
Brazil 4,000.00 0.00

-- East Atlantic shore-based sampling:
Dakar, Senegal 1,500.00 1,500.00
Côte d'Ivoire 1,500.00 0.00
Ghana 1,500.00 0.00
Canary Islands 400.00 0.00

COORDINATION:

Travel by Coordinators 14,000.00 2,400.00
Mailing & miscellaneous--East Atlantic 100.00 0.00
Secretariat support 1,000.00 1,324.50
Bank charges on Billfish account 250.00 159.03

GRAND TOTAL 66,644.00 31,841.33
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APPENDIX 7  

1999 PROGRAM PLAN FOR THE
ICCAT ENHANCED RESEARCH PROGRAM FOR BILLFISH

(INCLUDING 1998 DETAILED REPORT  FOR BILLFISH) 

PROGRAM OBJECTIVES

The original plan for the Enhanced Research Program for Billfish (SCRS 1986) included the following specific
objectives: (1) to provide more detailed catch and effort statistics, and particularly size frequency data; (2) to initiate the
ICCAT tagging program for billfish; and (3) to assist in collecting data for age and growth studies. The plan was initially
formulated in 1986 and implemented in 1987 with the intention of developing the data necessary to assess the status of the
billfish stocks. Efforts to met this goal have continued through 1998 and are highlighted below.

PROGRAM HIGHLIGHTS

The goals of the Program were at least partially fulfilled with the exploratory stock assessments for blue
marlin(SCRS/92/69) accomplished at the Second ICCAT Billfish Workshop in July, 1992, and later with refined blue marlin
and white marlin assessments submitted to the 1992 SCRS (SCRS/92/128 and SCRS/92/129). In addition, further progress
was made at the 1993 SCRS meeting with the submission of the assessment for west Atlantic sailfish (SCRS/93/99) and
improvements in the data base for east Atlantic sailfish reported to the 1994 SCRS (SCRS/94/150, SCRS/94/155, and
SCRS/94/156). An exploratory stock assessment for east Atlantic sailfish was submitted to the 1995 SCRS (SCRS/95/105).
More recently, updated assessments for blue marlin and white marlin were accomplished at the Third ICCAT Billfish
Workshop (COM-SCRS/96/19, SCRS/96/159). Estimated parameters from these recent marlin assessments were used to
make future projection of relative biomass and relative fishing mortality and these projections were submitted to the 1997
SCRS (SCRS/97/71). Some progress was also made at the 1997 SCRS concerning standardization for east Atlantic sailfish
CPUE (SCRS/97/53, SCRS/97/68, and SCRS/97/52), but problems with this assessment persist.

A study reviewed during the 1998 SCRS demonstrated that spatial and temporal variability in the species composition
of U.S. longline catches could be exploited to reduce marlin catches with less than equal effect on the target species
(SCRS/98/122). The Committee felt that similar analysis should be performed for the Atlantic basin as a whole. Progress
was also made during the 1998 SCRS in evaluating the robustness of the non-equilibrium production model used to assess
the stock status of blue marlin populations (SCRS/98/121). The study used an age and length structured blue marlin
simulation model to generate time-series of catch and CPUE data similar to that available from the actual fishery. These
data were analyzed using ASPIC to estimate the status of the simulated stock, and the results were compared to the known
conditions from the simulations. The study concluded that ASPIC estimates of fishing mortality were slightly optimistic
and estimates of current stock status were slightly pessimistic, but the error was small for reasonable biological
representations of the blue marlin population. Further, the greatest source of potential error in the current assessment is
undoubtedly associated with uncertainty in the actual catch and CPUE data used in the assessment, not with the use of the
production model itself. The Committee recommends continued examination of the robustness of ASPIC and other
alternative assessment schemes that may be applied to blue marlin and other billfishes in the future. The Committee also
recommends that the Enhanced Research Program for Billfish be continued and expanded in critical areas, as recommended
by the Second and Third ICCAT Billfish Workshops (SCRS/92/16, COM-SCRS/96/19), as many of the data acquisition
problems for all billfish species remain, including landings and CPUE data identified above as the greatest sources of
potential error in assessments. In addition, maintenance of important elements of the billfish data bases, to insure
uninterrupted time series, also requires the Enhanced Research Program for Billfish to be continued and expanded.

PROGRAM COORDINATION AND PROTOCOLS

It was confirmed that Drs. J. Powers and E. Prince (U.S.A.) will continue to function as the General Coordinator and
West Atlantic Coordinator, respectively. Dr. T. Diouf (Senegal) and Mr. P. Bannerman (Ghana) will act as Co-Coordinators
for the east Atlantic Ocean. Research results (SCRS/98/24, SCRS/98/100, SCRS/98/117, SCRS/98/118, SCRS/98/120,
SCRS/98/121, SCRS/98/122, SCRS/98/139, SCRS/98/154, SCRS/98/174, ), Executive Summaries for each species, as well
as a financial summary for 1997 were presented to the 1998 SCRS and Commission meetings.

The summary of the 1999 proposed budget is attached as Table 1. Highlight reports of research activities will be
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provided to interested parties annually. In addition, names and addresses of individuals receiving the reports and those
involved or interested in the research program will continue to be made available upon request. Projected funds for future
research activities will be available in subsequent annual plans.

All agencies and/or personnel receiving funding from the special Billfish Program account are required to summarize
annual expenditures of funds to the Commission and research activities, either in the form of a working document to the
SCRS or a report to the Program Coordinators. Due to new changes in the financial structure of the ICCAT Billfish account,
all participating cooperators in this Program are now required to request the release of funds (via fax or email) directly from
the ICCAT Secretariat, as well as General Program Coordinator and area Coordinators. In other words, the release of
Program funds are not automatic, even if expenditures are described in the Program Plan-- release of funds are contingent
upon requests being received by the ICCAT Secretariate and Program Coordinators. In addition, program participants are
required to submit data collected in previous years to area Coordinators or directly to the ICCAT Secretariat.

STATISTICS AND SAMPLING

a) Shore-based sampling 

West Atlantic

Bermuda. Shore-based sampling of the annual billfish tournament will be conducted in Bermuda in 1999. Dr. Brian
Luckhurst of the Department of Agriculture and Fisheries of Bermuda will coordinate this activity, and no funds will be
required. Bermuda proposed to initiate a pilot study using pop-up satellite tags to evaluate the post-release survival of
blue marlin caught in the  Bermuda recreational fishery in 1999. Bermuda will provide financial and logistical support
for this research, which will also require some travel to Bermuda by the western Atlantic coordinator to facilitate this
study.
 

Brazil. Shore-based sampling of selected billfish tournaments will be continued in Brazil for 1999. in the general
vicinity of Santos, as well as other locations. Dr. Alberto Amorin, Instituto de Pesca, will coordinate tournament
sampling activities. It is not anticipated that this activity will require funds in 1999.

Cumaná, Playa Verde, Puerto La Cruz, Juangriego, Venezuela.  Shore-based sampling of size frequency data for
billfish carcasses off-loaded from industrialized longline boats at the port of Cumaná will be continued in 1999. Funding
will be $300 since some of this activity occurs on weekends and after normal working hours. Sampling industrialized
longline boats and artisanal fisheries in Puerto La Cruz, Juangriego, and Playa Verde will be conducted in 1999 and the
requested funding for these segments is as follows: Puerto La Cruz $240; Juangriego $864; and Playa Verde $500. Trips
by the West Atlantic Coordinator or his designee may be necessary to organize sampling, collect data, and transport
biological samples to Miami in 1999. In addition, the amount of $500 will be required for tag rewards in Venezuela for
1998 that are made by FONAIAP staff (this budget item is identified in the Section on Tagging).

La Guaira, Venezuela.  Shore-based sampling and detailed analysis of the recreational fishery (centered in La Guaira,
Venezuela) will be continued in 1999. This sampling includes coverage of four recreational billfish tournaments held
in Puerto Cabello and Falcon. Requested funding for this activity in 1999 is $760 since much of this sampling is
conducted on weekends and some travel expenses are incurred while attending these events. Also, shore-based sampling,
including documentation of the catch and effort statistics for the central Venezuelan coast, such as the important fishery
at Playa Grande Marina, will be accomplished by contracting a technician on a part-time basis for 12 months. Funding
for this activity in 1999 is $1,680. Shore-based sampling in all Venezuelan locations, as well as at-sea sampling (see next
section) in Venezuela will be coordinated by Mr. L. Marcano of FONAIAP.

Grenada.  Shore-based sampling of size frequency and total landings from the artisanal and recreational fishery for
billfish will be continued by the Ministry of Agriculture, Lands, Forestry, and Fisheries (coordinated by Mr. C. Isaac and
Mr. P. Phillip) in 1999. Shore-based sampling activities will start in early November, 1998, to coincide with the start of
the pelagic fishery at this location. This activity will also include sampling of the Spice Island Billfish tournament.
Requested funding for 1999 is $1,000.

Jamaica.  Shore-based sampling of the size frequency, total landings, and catch and effort statistics from the
recreational fishery will continue in 1999. Efforts will also be made to obtain these data from the artisanal canoe fishery
as well. Requested funding for 1999 is $1,000.

St. Maarten, Netherlands Antilles.  Shore-based sampling of size frequency data for off-loaded billfish carcasses from
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longline vessels will be continued in 1999 through the Nichirei Carib Corporation. Requested funding for this in 1999
is $1,500. Shore-based sampling of the annual recreational billfish tournament, initiated in 1992, may be continued in
1999 by the West Atlantic Coordinator or his designee (if time permits). Since this tournament normally contributes air
fare and hotel accommodations for the week of the tournament, the West Atlantic Coordinator may also assist Nichirei
Carib employees in sampling during his stay on the island. Thus, funds for this latter activity will not be required from
the Program.

 Uruguay. An evaluation of the historical billfish landings and CPUE data base from Uruguay will be conducted by
Olga Mora, Instituto Nacional de Pesca (INAPE) in order to assess the possibility of recovering historical landing
statistics in the necessary formats required for Task I and Task II reporting. A report will be submitted to the 1999 SCRS
concerning this activity but will not require funding in 1999.
  

U.S. Virgin Islands.  Shore-based sampling of recreational billfish tournament and non-tournament fishing in the U.S.
Virgin Islands will be continued in 1999 by the Virgin Islands Big Game Fishing Club in St. Thomas. Requested funding
for 1999 is $2,000. 

Trinidad and Tobago.  Shore-based sampling of size frequency data for off-loaded billfish carcasses from China-
Taiwan and longline vessels from Trinidad may be re-initiated in 1999. This work, if conducted, will be supervised by
Ms. C. Chan A Shing of the Ministry of Food Production and Marine Exploitation (Fisheries Division). At least one trip
by the West Atlantic Coordinator, or his designee, will be necessary to review the research plan and organize field
research activities. Requested funding for 1999 is $1,000.

 East Atlantic

Dakar, Senegal.  Shore-based sampling of the Senegalese artisanal, recreational and industrial fisheries for billfish
size frequency, sex determination, and catch and effort data will be continued in 1998 by Dr. T. Diouf, the East Atlantic
Coordinator. Requested funding for 1999 is $1,500. The East Atlantic Coordinator will travel to Gabon, Ghana, Sao
Tome & Principe, and other West African countries in late 1998 or early 1999 to verify species identification of recent
reported landings. Travel funds for this purpose were previously released to the East Atlantic Coordinator in the second
quarter of 1998.  

Côte d'Ivoire.  Abidjan shore-based sampling of the artisanal and recreational fisheries for billfish will be continued
and directed by  Mr. N. Nestor of CRO in 1999. Funding for 1999 will be $1,500.

Ghana.  Shore-based sampling of size frequency and sex determination, and catch and effort of the artisanal gillnet
fisheries for billfish will be continued in 1999 by Mr. P. Bannerman. Funding for 1999 will be $1,500. At least one
coordination trip by Dr. T. Diouf will be required to accomplish this task in 1999. 

Canary Islands.  Shore-based sampling of size frequency of off-loaded billfish carcasses from Chinese Taipei longline
vessels may be continued in 1999. Requested funding for 1999 is $400. 

Morocco. Inquires will be made by Abdella Srour, Institut National de Recherche Halieutique, to improve the
knowledge of the recreational fishery for billfish in Morocco and for establishing a sampling program in 2000. Funding
for this activity in 1999 is not anticipated. 

b) At-sea sampling

 West Atlantic

Venezuela.  At-sea sampling out of the port of Cumaná, Puerto La Cruz, Carúpano, and Juangriego will be continued
in 1999. A total of about 15 tuna trips ($9,000), 15 swordfish trips ($9,000) on mid-sized industrial longline vessels will
be made in  1999. In addition , two long-range trips on large Korean-type vessels ($2,300), and eight trips on smaller
longline vessels ($2,000) will be made in 1999. Therefore, the total west Atlantic at-sea sampling for 1999 will be
$22,500. In addition, insurance for at-sea sampling for 1999 will be $1,250. 

Brazil.  At-sea sampling on Brazilian, Spanish, and U.S. longliners will be continued in 1999. Dr. A. Amorim from
the Instituto de Pesca and Dr. J. H. Meneses de Lima from IBAMA will direct these research activities. Independent
funding of this activity from Brazil in the amount of $4,000 is planned to cover at least five trips. Likewise, funding from
the ICCAT Billfish Program is intended to match this effort, with a proportionate increase in the total number of trips
that can be accomplished in Brazil during 1999. The Western Atlantic Coordinator  will travel to Brazil in early spring
of 1999 to train observers and assist in initiating this program. Insurance for Brazilian observers are estimated at $35 per
30 day trip. Total insurance is about $350 if 10 trips are accomplished. Requested funding for 1999 will be $4,000 for



BILL PROG: 1999 PLAN

171

sea pay and $350 for insurance.
 

Bermuda. At-sea sampling of home based longline vessels targeting pelagic species will be initiated in 1999 by the
Department of Agriculture and Fisheries, provided this fishing activity takes place. In addition to implementing ICCAT
at-sea sampling activities, possible biological sampling opportunities will also be assessed. ICCAT funding of this
research activity is not required in 1999.  

Hook Damage Studies.  A proposal was submitted to the western Atlantic Coordinator in November, 1997, by the
Virginia Institute of Marine Science to evaluate the hook damage (circle vs J hooks) on billfish caught off longline
vessels. However, it was not possible to implement this project through October 1998, although one cruise aboard a
Venezuelan industrial longline vessel is planned for November, 1998. This project is independently funded but will
require funding of air faire for a graduate student to travel to Cumaná in late 1998 or 1999, in the amount of $2,000.

 Uruguay. At-sea sampling aboard home based longline vessels was initiated in 1998 by the Instituto Nacional de
Pesca (INAPE) of Uruguay, but no detailed data are collected on billfish, except for measuring length. Starting in 1999,
Ms. Olga Mora of INAPE has agreed to initiate detailed data collection for billfish (as required for other at-sampling in
the Billfish Program) from the existing observer program on a trail basis. This activity will involve four trips of about
20 days duration each during the 1999 sampling season. A portion of the costs of observers will be covered by the
ICCAT billfish program budget ($10 per day) but this expenditure will be limited to a total of $500 for 1999. 

TAGGING

The following conventional tagging activities and expenditures are proposed. Tags and tagging equipment for east
Atlantic billfish tagging in 1999, distributed to participants by the ICCAT Secretariat, are not anticipated in 1999 because
substantial tagging equipment purchases were made in 1998. The total for tag rewards (including the $500 needed in
Venezuela) will amount to $1000 for 1999. A lottery reward of $500 will also be necessary for 1999.

AGE AND GROWTH

Requested funding for biological samples from juvenile and very large billfish, as well as tag-recaptured billfish, is
$500 for 1999.

COORDINATION

e-1 Coordination (on-site training of samplers, collection of statistical and biological samples)

Experience in the west Atlantic (COM-SCRS/90/20, COM-SCRS/91/18, COM-SCRS/92/24, COM-SCRS/93/102,
COM-SCRS/94/147, COM-SCRS/95/107, COM-SCRS/96/90, COM-SCRS/97/67, COM-SCRS/98/118) continues to
indicate that it will be necessary to make a series of trips to specific Caribbean island locations, and occasionally to west
Africa, Madeira (Portugal), Bermuda, and Brazil, to maintain quality control of on-going research. The purpose of this
travel will be to train samplers in data collection, pick up data, assist in pop-up tagging and data analysis, hand-carry
frozen biological samples back to Miami, monitor the rapidly changing pelagic fisheries, and maintain contacts with
project cooperatives. The travel to west Africa will be to assist the East Atlantic Coordinators in refining sampling
programs, particularly to encourage tag release and recapture activities. Funding for 1999 will be $14,000. Travel may
include the following areas:

 West Atlantic

-- Cumaná, Margarita Island, Caracas, and La Guaira (Venezuela)
-- Grenada
-- Santos and Recife (Brazil)
-- St. Maarten (Netherlands Antilles)
-- St. Vincent
-- Trinidad and Tobago
-- Cancún and Cozumel (Mexico)
-- Bermuda
-- Other Caribbean countries
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 East Atlantic

-- Dakar (Senegal)
-- Abidjan (Côte d'Ivoire)
-- Ghana
-- Madeira (Portugal)
-- Other west African countries

e-2 Miscellaneous/Mailing

The requested funding for 1999 for east Atlantic miscellaneous and mailing is $100. Similar needs for the West
Atlantic Coordinator are covered by the U.S. domestic budget.

e-3 Secretariat

Funding for mailing, shipment of specialized materials and samples, and for miscellaneous expenses and
contingencies for 1999 is $1,000. 

e-4 Bank charges

Bank charges for maintenance of the ICCAT Billfish special account, (if necessary) for 1999, are estimated at $250.

Because of unforeseen changes in the fisheries and opportunities for sampling, it may be necessary for the ICCAT
Secretariat and the General Coordinator to make adjustments in budgeted program priorities. These changes, if any, will
be duly transmitted to the area Coordinators. Also, the proposed budget for regular Program activities in 1999 is attached
as (Table 1). The expansion or reduction of expenses will depend, to a large degree, on the available funds. It should
be noted that the regular Program activities will be implemented based on receipt of sufficient funds and the carry-over
of unused funds from 1998 (see Appendix 6, Billfish financial report).
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Table 1. 1999 Budget for the ICCAT Enhanced Research Program for Billfish (US$).  (The release of funds is
contingent upon conditions described in the Program Plan text.) 
 

Amounted
         Budget Chapters budgeted

STATISTICS & SAMPLING

--  West Atlantic shore-based sampling:
Bermuda tournaments 0  
Brazil tournaments 0  
Venezuela (Cumaná, Puerto La Cruz, Juangriego, Playa Verde, 4,344 
       La Guaira, Venezuelan tournaments in Puerto Cabello and Falcon)
Grenada 1,000*
Jamaica 1,000*
St. Maarten, Netherlands Antilles 1,500*
Uruguay 0  
U.S. Virgin Islands 2,000*
Trinidad & Tobago 1,000*

  
--  West Atlantic at-sea sampling:

Venezuela (Cumaná, Puerto La Cruz, Carúpano, Juangriego) 22,300  
Brazil 4,000*
Bermuda 0 
Hook Damage studies (Travel only) 2,000  
Uruguay 500  
Insurance for Venezuelan Observers 1,250  
Insurance for Brazilian Observers 350  

—  East Atlantic shore-based sampling:
Dakar, Senegal 1,500  
Côte d'Ivoire 1,500  
Ghana         1,500  
Morocco                               0  
Canary Islands 400*

TAGGING:

Tag rewards 1,000  
Lottery rewards 500  
Hard part rewards          500  
Printing posters and recapture cards in Japanese, Chinese, and Portuguese  0  
Tags and tagging equipment 0  

AGE AND GROWTH:
Purchase of hard parts 500*

COORDINATION:
Coordination (on site training of samplers, collection of statistical 
       and biological samples) 14,000*
Mailing & miscellaneous-East Atlantic 100  
Secretariat support (mailing, miscellaneous expenses, contingencies etc.) 1,000  
Bank charges 250  

GRAND TOTAL: $ 63,994
  

* Authorizing these expenditures depends, in part, on additional funds being available.








































































































































































































































